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. . The inshore sediments at the facility appear to
have been impacted by operations at the site.
However, the concentrations of organotin and
polynuclear aromatic hydrocarbon compounds
detected are not currently impacting the sea water
in the vicinity of the facility.

Prepared by:

77
X2, e

— Lawrence Kleinecke
Geohydrdlogist/Chemist
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DISCLAIMER

The purpose of this sediment sample study report is only to
inform the client of the environmental conditions as they
currently exist at the subject site. Versar Inc. 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, state, 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 violation of the current legal standards.

Factual information regarding operations, conditions, and
test data was obtained, in part, from the client and is assumed
by Versar to be correct and complete. Since the facts stated in
this report are subject to professional interpretation, they
could result in differing conclusions. 1In addition, the findings
and conclusions contained in this report are based on various
quantitative and qualitative factors as they existed on or near
the date of the investigation. Therefore, if the recommendations
made in this report are not implemented within a reasonable
period of time, there can be no assurances that intervening
factors will not arise that will affect the conclusions reached
herein.

Versar makes no warranty and assumes ho liability with
respect to the use of information contained in this report. No
changes to its form or content may be made without Versar's
express written approval.

This report 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.
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1.0 INTRODUCTION

This report describes the methods, procedures and findings
of a sediment impairment study at the Pacific Dry Dock and Repair
Yard I facility (PDD) in Oakland, california, (hereinafter
referred to as the "Site"). The location of the Site is shown in
Figure 1.

This sediment study has been brepared by Versar Inc.
(Versar), on behalf of Crowley Maritime Corporation, Pacific
Division (Crowley), in response to the letter from the Regional
Water Quality Control Board-San Francisco Bay Region (RWQCB)
dated August 6, 1990. The letter requested that a sediment study
be implemented based on the data collected during a preliminary
site assessment of the Site (Versar, 1980) and the analysis of
sediment samples collected by the RWQCB. fThis sediment study was
performed to determine the concentrations and the probable areal
extent of the compounds which may be a cause of potential
environmental impairment, as identified in previous studies.

1.1 Backdground/Site Histoxry

The Site was used as boat repair and dry dock facilities
from approximately 1935 to May 1991 by Pacific Dry Dock and
Repair or by other companies. Boat repair operations ceased
during May 1991. The Site consists of two marine railways,
machine and carpentry shops, warehouses and support offices. The
Site layout is presented in Figure 2,

The predominant activity at the Site was the repair and
refurbishing of boats and ocean-going vessels. Some vessels were
placed on the marine railways while some remained afloat for
repair work to be performed. Vessels to be placed on the marine
railway were aligned at high tide and, as the tide receded, the
vessels were secured to the railway platform. The railway
platform was then pulled to the high water line, where the work
was performed. Some of the vessels' hulls were cleaned by high

1
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bressure water while others were stripped using air-biown grit
(sand blasting) to remove barnacles, rust, paint and other
debrig. The majority of the spent sand-blasting grit (grit) and
detritus was recovered on the railway platform. However, some of
the spent sand-blasting grit and detritus was allowed to fall
from the platform and enter the water of the Brooklyn Basin. The
materials collected from the platform were disposed of at a
recycling facility.

During September 1989, Versar performed a site assessment of
the Site. The site assessment included: (1) a review of
historical aerial photographs; (2) a review of appropriate
regulatory agency files; (3) interviews with PDD personnel; and
(4) soil and sediment sampling and analyses (Versar, 1990).

Twelve discrete sediment samples were collected at the site
and were composited to one sample by the analytical laboratory.
The discrete sediment sample locations are shown in Figure 3.
The composite sample was analyzed for (1) metals; (2) nonmetals;
(3) pesticides; (4) polychlorinated biphenyls;: (5) o0il and
grease; (6) organotin compounds; (7) polynuclear aromatic
hydrocarbons; (8) phenols; and (9) pthalates. The analyzed
composite sediment sample contained a variety of analytes in a
wide range of concentrations. Oof principle concern were the
elevated concentrations of chromium, copper, lead, and zinc, the
identification of mono-, di-, and tributyltin (organotin)
compounds, and polynuclear aromatic hydrocarbon (PAH} compounds.
A summary of the laboratory analytical results for the sediment
composite sample is presented in Table 1 and Table 2.

On May 24, 1990, the RWQCB collected samples in the tidal
area of the Site. The approximate locations of the RWQCB samples
are shown in Figure 4. Subsequent analysis of the samples also
identified elevated concentrations of chromium, copper, lead and
zinc, as well as organotin compounds. A summary c¢f the



"e' .s:" I’UC. SACRAMENTO

laboratory analytical results for the RWQCB sediment samples is
presented in Table 3.

1.2 Investigation Objectives

The primary purpose of the sediment study was to assess the
areal extent of grit and associated detritus in the shallow
marine sediment at the Pacific Dry Dock and Repair Yard I
facility. The general objectives of the sediment study were to:

. Delineate the vertical and horizontal extent of
grit in the inshore sediment.

' Identify and characterize the distribution of
sedimentary deposits.

. Accurately determine the concentrations of
organotin and PAH compounds, and the California
Assessment Manual Metals in the sediments and sea
water surrounding the Site.

. Collect and interpret data that are sufficient to
evaluate what, if any, further studies should be
performed at the Site.



"e' .s:" :VC. SACRAMENTO

2.0 SITE DESCRIPTION
2.1 Site location

The Site is located in the city of Oakland, california, at
1441 Embarcadero Avenue on property owned by the Port of 0Oakland.
The Site is leased from the Port of Oakland by Pacific Dry Dock
and Repair. The city of 0Oakland has a population of
approximately 400,000 people and is located in the northwest
section of Alameda County. The Site is bounded by the 880
Freeway to the north, a motel to the east, a marine supply
retailer to the west, and the Brooklyn Basin to the south. The
Site is flat lying at a average elevation of approximately 10
feet above mean sea level (amsl),

2.2 S8ite layout

The Site is generally flat lying and slopes slightly to the
west. The Site is predominantly covered by asphalt, buildings or
concrete. Approximately one fifth of the Site is covered by
buildings. There is one unused underground storage tank located
at the Site. The tank is scheduled for removal.

The Site consists of a two marine railways, a docking area
and piers, a warehouse, machine shop, wood working shop, paint
store and associated office structures. The inshore area south
of the marine railways appear to contain the remnants of decaying
marine structures such as pilings, moorings, etc.

2.3 Surface and Marine Geology

The Site is located in the Coast Ranges physiographic
province. The area is tectonically active, being situated
between the Hayward Fault on the east and the San Andreas Fault
on the west. The underlying bedrock consists of Mesozoic
volcanic and metavolcanic rocks found throughout the Coast
Ranges. The general area surrounding the Site is underlain by
Quaternary marine and nonmarine alluvial sediments consisting of

4
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clays and silts. The local soil geology of the Site consists of
£fill material overlying silty clays.

The Brooklyn Basin has a maximum water depth of
approximately 30 feet. The shallow marine sediments present are
known locally as "bay mud" and consist of gray clay which is
locally sandy. Distribution of these unconsolidated sediments is
affected by both tidal and longshore currents.

2.4 Tidal waters

The west coast of North America experiences semi-diurnal
tides; i.e., two low tides and two high tides occcur during each
24-hour period. Magnitudes differ between the two low tides and
the two high tides, so that there is a low-low and a high-low,
and a low-high and high-high tide each 24-hour period. The
lowest low tides and the highest high tides coincide with the
full moon.
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3.0 SEDIMENT STUDY METHODS AND PROCEDURES

The sediment study included the collection of 20 cores in
the marine sediments and four water samples from areas
surrounding the Site, and the subsampling, compositing, and
analysis of the sediment and water samples. The 20 cores
represented seven different areas with three or four stations
(coring points) per area as described in the RWQCB-approved work
Plan for the study (Versar, 1991). The coring and water sampling
were performed during June 1991. The approximate locations of
the core stations and water sampling points are shown in Figure
5. The sediment sample locations are accurately presented in the
insert map included as Appendix D. All sampling was performed
from the research vessel Prophesy, a 30-foot motor vessel
equipped with a hydraulic winch and A~frame. The vessel is owned
and operated by Kinnetic Laboratories Inc.

3.1 Sea-Water Sampling and Analysis

Sea-water samples were collected at four different locations
at the Site. The samples included three samples to represent the
Site and one sample from the Brooklyn Basin to provide a
reference of background conditions. The sea-water samples were
collected before any sediment sampling was conducted. To ensure
the water sample was representative of the water at the sampling
depth, a single-use, PVC, double-ball, check-valve bailer was
utilized.

The vessel was positioned on the sample station and the
bailer was dropped from the side of the vessel, The bailer was
allowed to descend to the approximate water depth recorded on the
vessel's fathometer. The bailer was then retrieved and the fluid
recovered was emptied into the designated sample bottles. Two
one~liter amber bottles were used for the PAH samples; one 500-
milliliter (ml) plastic bottle, preserved with HNO;, was used for
the metal and nonmetal samples; and one 40-ml bottle was used for

6
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the organotin samples. The samples were stored in the
laboratory-prepared bottles at 4°C for delivery to a Department
of Health Services-certified laboratory for compositing and
analysis. A chain-of-custody record was completed for the
samples and accompanied the samples until the samples were
received by the laboratory.

Horizontal and vertical controls were provided for sample
locations. Horizontal controls were provided by the vessel's
onboard navigational equipment, visual triangulation, and
observation of key landmarks within the area. Vertical controls
were provided by noting water depth on the vessel's fathometer
and recording the tidal stage from a U.S. Army Corps of Engineers
tide gauge.

3.1.1 Analytical Methods

The sea-water samples were analyzed by Tox Scan Inc. (Tox
Scan) of Watsonsville, california, and Quality Assurance
Laboratory (QA Lab), San Diego, California. The following
analyses were performed by Tox Scan:

A. California Assessment Manual Metals (CAM 17
Metals) including: antimony, arsenic, barium,
beryllium, cadmium, chromium, cobalt, copper,
lead, mercury, molybdenum, nickel, selenium,
silver, thallium, vanadium, and zinc.

B. Organotin compounds including: monobutyltin,
dibutyltin, tributyltin and tetrabutyltin by
pentyl derivatization using a gas
chromatograph with a flame ionization
detector.

The following analysis was performed by QA Lab:

C. Polynuclear Aromatic Hydrocarbons by EPA
Method 8270.

The laboratory analytical results are discussed in Section
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. 3.2 Sediment Sampling Decontamination Procedures

All sediment sampling equipment was precleaned at Kinnetic
Laboratories using EPA-approved metals Cleanup protocol as
follows:

l. Washed with 2% Micro soap and hot tap water.

2. Rinsed 3 times with hot tap water.

3. Rinsed with 2N nitric acid.

4. Rinsed 3 times with Milli-Q Type I reagent-~grade
deionized water.

5. Air dried in a dQust-free environment.

6. All cleaned equipment was stored in an appropriate manner
to prevent contamination (sterile bags or enclosures).

All sampling equipment that came in contact with the core was
thoroughly cleaned between samples according to field protocol.
The core liners and caps, extruder, cutter, and core catcher were
cleaned in this manner. Field cleanup procedures were performed
as follows:

1. Any loose, foreign debris was carefully brushed off with

a plastic brush.
. 2. The equipment was rinsed with site water.

3. The equipment was washed with 2% Micro soap.

4. The equipment was rinsed 3 times with Type III deionized
water,

5. All equipment received a final site water rinse before
deployment,

6. Cleaned equipment was stored in appropriate
contamination-free storage (sterile bags or enclosures).

7. Clean, disposable gloves were worn by all field personnel
when handling decontaminated equipment.

8. A clean plastic sheet was positioned covering the
sampling area to prevent equipment from coming into
contact with contaminated materials.

3.3 Sediment Sampling and Analysis

The equipment and the sediment sampling coring device were
supplied and operated by Kinnetic Laboratories. fThe sample
stations were based on a predetermined sample grid as presented
in the sediment study work plan (Versar, 1991). Horizontal and
vertical controls were provided for each sample location.
Horizontal controls were provided by a licensed surveyor using an

® ;
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electronic measuring device and a transit. The surveyor
maintained radio communication with the vessel. Once the
retrieving line of the coring device had been pulled to the
vertical, the surveyor recorded the location coordinates.
Vertical controls were provided by noting water depth on the
vessel's fathometer and recording the tidal stage from a U.S.
Army Corps of Engineers tide gauge. This surveying control
determined a precise location for each sample station as it was
sampled,

Samples were collected utilizing a gravity coring device.
The core barrel was five feet in length and had a #316 stainless-
steel cutter and core catcher attached. The core barrel was
lined with a precut, decontaminated, butylate core liner. The
obtained samples were 3.875 inches in diameter and varied in
length depending on coring device penetration,

The vessel was maneuvered into the approximate center of the
selected sampling grid. Once the sampling location had been
approved by the Versar representative, the coring device was
dropped. The weight of the coring device caused it to drop
through the water and penetrate the sediment layers. The core
station was surveyed and the core barrel was then retrieved and
the approximate recovery was noted. At several stations water
depths were not sufficient to allow the recovery of a
satisfactory length of core (greater than one foot). At these
stations a shorter core barrel (four feet in length) was used and
lead donuts were added to the barrel to increase penetration.

Upon recovery, the butylate liner was removed from the barrel
and the core was measured. The core was then extruded using a
Teflon™ covered extruding rod. An attempt was made to quantify
the amount of grit in each subsample as the core was extruded.
The term "slightly gritty" was applied to sediments estimated to
contain 0-10 percent grit; "moderately gritty" was applied to
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sediments estimated to contain 10-30 percent grit; and "very
gritty" was applied to sediments estimated to contain over 30
percent grit. The core was logged by a geologist as it was
extruded. The core-sample descriptive logs are included as
Appendix A. The core was sampled at one-foot intervals as it was
extruded. At the one-foot intervals, the sample was obtained by
removing the center of the core. Care was taken to avoid the
outer edges of the core in order to minimize vertical mixing of
the sediment. Each sample was placed in an 8-ounce glass jar
with a Teflon™-lined 1id and stored at 4°C for transport to the
laboratory. A chain-of-custody record was completed for the
samples and accompanied the samples until the samples were
received by the laboratory for compositing and analysis.

The sampling equipment was decontaminated between core
stations in the same area, following the procedures outlined in
Section 3.2. The butylate core liner and sample catcher were
replaced and additional decontamination procedures (as outlined
in Section 3.2) were performed between the different sample
areas.

3.3.1 Analytical Methods

The sediment samples were analyzed by Tox Scan Inc. (Tox
Scan) of Watsonsville, California, and Quality Assurance
Laboratory (QA Lab), San Diego, California. The following
analyses were performed by Tox Scan:

A. California Assessment Manual Metals (caM 17
Metals) including: antimony, arsenic, barium,
beryllium, cadmium, chromium, cobalt, copper,
lead, mercury, molybdenum, nickel, selenium,
silver, thallium, vanadium, and zinc.

B. Organotin compounds including: monobutyltin,
dibutyltin, tributyltin and tetrabutyltin by
pentyl derivatization using a gas chromatograph
with a flame ionization detector.

10
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The following analysis was performed by QA Lab:

C. Polynuclear Aromatic Hydrocarbons by EPA Method
8270.

The laboratory analytical results are discussed in Section 5.0.

11
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4.0 SEDIMENT DESCRIPTION AND DISTRIBUTION

The description of the sediment distribution for the site is
based on observations of 20 sediment cores collected over an
approximate area of 425,000 square feet. The 20 sampled stations
yielded an average of 3.83 feet of core per core recovery.

In general, all sediments observed were classified in the
field as clays, with occasional local sandy streaks present. The
clays were saturated and very soft near the surface, and became
very firm and less moist at depths of three to five feet.

Cores from sample locations 1-A, -B, and -C, 2-a, 3-A, 5-A
and 5-D, and 6-B, —-C, and -D generally contained the following
lithology: surface to two feet - light gray clay, very soft and
saturated; two feet to five feet - medium gray clay, slightly
moist, becoming more firm and less moist with depth, and locally
impacted with spent sand-blasting grit. These sample locations
did not contain any surficial grit-impacted sediments.

Cores from sample locations 2-B and -C, 3-B and -C, 4-A and
=B, 5-B and -C, and 6-A generally contained the following
lithology: surface to one foot - gray clay, generally slightly,
locally very gritty, very soft, saturated; one foot to two feet -
black sediment, locally very gritty, saturateq, very soft,
occasional oily sheen and/or hydrocarbon odor, occasional
hydrogen sulfide odor; two feet to three feet - gray clay, very
soft, sticky, decreasing moisture content, slightly gritty; three
feet to five feet - dark gray clay, slightly moist, becoming more
firm with increasing depth, occasionally slightly sandy or
gritty.

Lateral distribution of grit was determined by plotting the
cross sections based on the samples described in the sample logs.
The relevant lines of section are shown in Figure 5. Figure &,
Figure 7 and Figure 8 present cross sections of the sediments of
the Site interpolated from the sediment logs. Figure 9 presents

12



"e,.s:":vc SACRAMENTO

. the areas where grit content is estimated to be greater than 30
percent in the surface sediments.

® 12
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5.0 LABORATORY ANALYTICAL RESULTS

ToxX Scan and QA Lab analyzed six sediment samples and two
sea-water samples (one composite sample of PDDI-2, PDDI-3 and
PDDI~4, to represent the Site and one discrete sample PDDI-1 to
define background conditions) for organotin compounds, CAM 17
Metals, and polynuclear aromatic hydrocarbons, in accordance with
EPA protocols. The laboratories utilized the RWQCB-required
analytical detection limits for the analyses. These detection
limits are included in Appendix B.

5.1 Sea-Water Sample Results

Four sea-water samples were transported to Tox Scan under
chain-of-custody documentation. Three sea-water samples, PDDI-2,
PDDI-3, and PDDI-4, were filtered and composited by Tox Scan to
form one representative sample for the Site. An aliquot of the
representative sample and the reference sample (PDDI-1) were
analyzed by Tox Scan for CAM 17 metals and organotin compounds,
and by QA Lab for PAH compounds,

Tox Scan did not detect any organotin compounds in either the
composite or reference sample at or above the method's detection
limit of 10 nanograms per liter (equivalent to parts per
billion). Neither of the samples contained concentrations of any
analyte in excess of the State of California Title 22, Article 3,
Section 66261.24 Soluble Threshold Limit Concentration (STLC)
values,

QA Lab did not detect any PAH in either sample at or above
the method's detection limits. Table 4 presents a summary of the
analytical results from both laboratories. Although the results
were reported by the laboratories in micrograms per liter, Table
4 presents the results in milligranms per liter to facilitate
comparison with previous analyses. The detailed analytical
laboratory results and the associated docuﬁentation are included
in Appendix c.

14
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5.2 Sediment Sample Results

All of the samples which were collected were transported
under chain~of-custody documentation to Tox Scan. A total of 93
sediment samples were submitted. These samples represent seven
distinct sample areas, three or four cores having been collected
per area. FEach of the sediment samples collected at one foot
below sediment surface within a designated area was composited by
Tox Scan. For example, area 5 consisted of four sample stations,
5A, 5B, 5C, and 5D. The one-foot sample from core 5A was
conposited with the one~foot samples from cores 5B, 5C, and 5D,
to form one representative sample for area 5. Tox Scan forwarded
a portion of each representative sample to QA Lab for polynuclear
aromatic hydrocarbon compound analysis. Tox Scan numbered the
samples for internal tracking purposes. The relationship between
the laboratory numbering and coring stations is shown in Table 5.

Tox Scan determined that none of the samples analyzed
contained monobutyltin at or above the method's detection limits.
Only the sediment sample representing area 6 contained
tetrabutyltin at the detection limit of 0.002 milligrams per
kilogram (mg/kg). 2all samples analyzed contained concentrations
of di~ and tributyltin., Dibutyltin and tributyltin
concentrations ranged from 0.009 mg/kg and 0.012 mg/kg,
respectively, in the sample representing area 3, to 0.53 mg/kg
and 1.30 mg/kg, respectively, in the sample representing area 4.
Table 6 summarizes the analytical results for organotin
compounds. Although the laboratory reported the results in
micrograms per kilogram, Table 6 presents the results in
milligrams per kilogram to facilitate comparison with previous
analyses.

Tox Scan determined that all the samples analyzed contained
some concentration of all analytes included in the CAM 17 Metals
analytical procedure. Many of the samples contained

15
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concentrations of various analytes which are between the State of
California Title 22, Article 3, Section 66261.24 Soluble
Thresheld Limit Concentration (STLC) values and the Total
Threshold Limit Concentration (TTLC) values. Table 7 summarizes
the analytical results for the CAM 17 Metals. Although the
laboratory reported the results in micrograms per gram, Table 7
presents the results in milligrams per kilogram to facilitate
comparison with previous analyses.

QA Lab reported that all samples analyzed confained
detectable concentrations of polynuclear aromatic hydrocarbons
(PAH) . The sample representing area 6 contained the highest
concentrations of PAH. Table 8 summarizes the analytical results
for PAH. Although the laboratory reported the results in
micrograms per kilogram, Table 8 presents the results in
milligrams per kilogram to facilitate comparison with previous
analyses. The detailed analytical laboratory results and the
associated documentation are included in Appendix C.

16
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6.0 CONCLUSIONS

Based on the laboratory analytical results and the
distribution of spent sand-blasting material found in the
sediment samples, it is Probable that historical operations at
the Pacific Dry bDock and Repair Yard I facility have impacted the.
inshore sediments in the vicinity of the site. Figure 9 presents
an map indicating that the areas in the vicinity of the marine
railways and eastern shoreline contain the highest concentrations
of spent sand-blasting material. This distribution may be
explained by grit having been transported by longshore currents
carrying material parallel to the shore and tidal currents
carrying material out from the shore.

However, not all the analytes detected in the sediment appear
to be directly related to the operation of the Site, and the
detected concentrations do not appear to be impacting the sea
water in the vicinity of the Site.

A total of two sea-water and six sediment samples were
analyzed as part of the inshore sediment investigation at the
Site. The two sea-water samples represented four discrete sample
locations and the six composite sediment samples represented 20
discrete sample locations.

The sea-water sample representing the Site does not exhibit
appreciably different analytical results from those of the
background sea-water sample. The organotin and PAH compounds
detected in the sediment samples were not detected in the sea
water in the vicinity of the Site. The concentrations of the
CAM metals detected in the sediments do not appear to be
impacting the sea water in the vicinity of the Site.

The RWQCB sediment sample PDD#3 appears to have been
collected in the intertidal zone at the marine railway number 2.
This sample contained the most elevated Concentrations of
organotin compounds (25 mg/kg of tributyltin) and copper and zinc

17
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(9,600 mg/kg and 1,600 mg/kg respectively) of all samples
analyzed. The second RWQCB sample (PDD#4) appears to have been
collected within the Versar composite sample zone number 1. The
analytical results for the composite sample and PDD#4 appear to
be within the same orders of magnitude.

The sediments in the vicinity of the marine railways and pier
appear to have been impacted by Site activities. However, none
of the metals concentrations identified in these areas are in
excess of TTLC values. The composite samples from all the
sediment sample areas contain concentrations of various metals
whose values are between the STLC and the TTLC. All sample areas
contain the following metals in concentrations between the STLC
and TTLC; antimony, copper, lead, mercury, nickel, thallium and
vanadium. The following metals were found in concentrations
between the STLC and TTLC in some but not all sample areas;
barium (areas 2 and 4), beryllium (areas 4, 5 and 6), cadmium
(area 3), and zinc (areas 3 and 4).

Title 22, Chapter 3, Appendix IT(b) states that a waste
extraction test (WET) shall be performed if the total
concentration in a waste, or other material, listed in Section
66261.24 equals or exceeds the STLC value, to determine the
amount of extractable material. However, since the WET
laboratory procedure requires a 10 times dilution factor, it is
theoretically impossible for WET results to be higher than the
STLC, unless the total concentration in the waste is 10 times
higher than the STLC. Only lead (all samples) and mercury
concentrations (two samples} in the composite samples were
greater than 10 times the respective STLC value. Therefore these
samples should be reanalyzed following the WET procedure to
determine the extractable amounts of lead and mercury in the
sediments,

18
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It should be noted that the Site is located in the Coast
Ranges physiographic province, which is noted as the leading
American source of mercury (Norris and Webb, 1990). It is
possible that the identified concentrations of mercury are to
some extent a natural derivative of the erosion of the Coast
Ranges and the detritus of mercury mining operations in the San
Jose area.

All of the areas sampled contained a range of concentrations
of PAH compounds. Only pyrene was detected in all sample areas.
The sample from area 6, the area selected to represent background
conditions, contained the highest concentrations of PAH
compounds., It is possible that these elevated concentrations are
the result of the deterioration of wooden structures in the
general area of the Site which have been treated with
preservatives containing PaH compounds.

19
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8.0 APPENDIX LISTING

The following appendices constitute the technical appendix to
this report,

Appendix A. Sediment Lithology Logs

Appendix B. RWQCB-Required Analytical Detection Levels
Appendix C. Laboratory Analytical Results

Appendix D. Yard I Sediment Sample Location Map
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. TABLE 1

SUMMARY OF SITE ASSESSMENT SEDIMENT
ANALYTICAL RESULTS!/?

Pacific Dry Dock and Repair Facility
Yard I, ©Oakland, California

Compound Yard T
Composite Sample’
Antimony <1l.0
Arsenic 36.88
Cyanide 0.075
Cadmium 0.42
Chromium 167
Copper 2,870
Lead 236
Mercury 0.02
Nickel 51
Selenium 0.85
S8ilver 5.6
Thallium 17
Zinc 886
TPH* 75
Monobutyltin 0.015
Dibutyltin 0.006
Tributyltin 0.032

'Detection limits vary dependent on compound
?sample date March 27, 1990

’Results reported in equivalent to parts per
million

“PPH = Total petroleum hydrocarbons
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TABLE 2

SUMMARY OF SITE ASSESSMENT SEDIMENT
ANALYTICAL RESULTS FOR POLYNUCLEAR AROMATIC
HYDROCARBON COMPOUNDgS!:2

Pacific Dry Dock and Repair Facility
Yard I, Oakland, California

Compound? Yard I
Composite S?mple
(ng/kg)
Anthracene 0.073
Benzo(a)Anthracene 0.250
Benzo(g,h, i) Perylene 0.340
Benzoic Acid 0.290
bis{2-Ethylhexyl) 0.430
Phthalate
Chrysene 0.560
Dibenzo(a,h) 0.170
Anthracene
Fluoranthene 0.480
Indenc(1l,2,3-cd) 0.250
Pyrene
Pentachlorophenol 0.110
Phenanthrene 0.150
Phencl 0.100
Pyrene 0.500

'Detection limits for EPA Method 270
dependent on compound

?sample date March 27, 1990
30nly detected compounds reported

‘Results reported in milligrams per kilogram
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. TABLE 3

SUMMARY OF RWQCB' SEDIMENT SAMPLE
ANALYTICAL RESULTS?

Pacific Dry Dock and Repair Facility
Yard I, Oakland, California

PDD #3 PDD #4
W.E,T.? W.E.T.3
mg/kg*  mg/L’ mg/kg  mg/L
Inorganic Analysis
Arsenic 27 0.28 10 0.2
Cadmium 6.8 <0.01 <1.0 <0.02
Chromium 85 1.6 92 2.2
Copper 9,600 170 720 0.64
Lead 230 2.1 160 6.4
Mercury 1.9 <0.0002 7.7 <0.,0002
. Nickel 41 0.9 80 5.6
Selenium <10 <0.0002 <10 <0.0002
Silver 2.6 <0.01 <1 <0.01
Zinc 1,600 92 300 15
Organotin Compounds
Monobutyl <0.065 0.194
Dibutyl 0.264 0.640
Tributyl 25 0.888
Tetrabityl 0.289 0.011

! Regional Water Quality Control Board - San Francisco Bay Region

2 sample date May 24, 1990

17}

Waste Extraction Test Results

&

Results reported in milligrams per kilogram

Results reported in milligrams per liter

w
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TABLE 4
SUMMARY OF SEA-WATER ANALYTICAIL RESULTS'

Pacific Dry Dock and Repair Facility
Yard I, Oakland, California

Analyte?? Sample Number

PDDI-1 Composite?
Antimony <0.0006 <0.0006
Arsenic 0.002 0.002
Barium <0.1 <0.1
Beryllium <0.01 <0.01
Cadmium 0.00014 0.00013
Chromium <0.0025 <0.0025
Cobalt <0.005 <0.005
Copper 0.0065 0.0059
Lead 0.00018 0.00024
Mercury <0.000075 <0.000075
Molybdenum 0.011 0.0082
Nickel 0.005 <0.005
Selenium <0.002 <0.002
Silver <0.00008 <0.00008
Thallium <0.1 <0.1
Vanadium <1.0 <1.0
Zinc 0.012 0.0085
Organotin Compounds <10 <10
Polynuclear Aromatic’ N.D.B N.D.

Hydrocarbon Compounds

! sample date June 4, 1991

2 Results reported in milligrams per liter.

3 Various EPA analytical methods for CAM metals.
“ Composite sample of PDDI-2, PDDI-3, and PDDI-4
> Pentyl derivatization using Gc/Ms

¢ Results reported in nanograms per liter

? EPA Method 8100

Not detected at or above method's detection linmits
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TABLE 5

CORRELATION OF LABORATORY SAMPLE NUMBERS AND
FIELD SAMPLE NUMBERS

Pacific Dry Dock and Repair Facility
Yard I, Oakland, California

Field Number Tox Scan QA Lab
(Composite of) (CAM 17 Metals and Organotins) (PAH)

PDDI-1A-1
PDDI-1B-1 =71 =70
PDDI-1C-1

PDDI-2A-1
PDDI-2B-1 ~-242 -241
PDDI-2C-1

PDDI-3A-1
PDDI-3B-1 . -239 -238
PDDI-3C-1

PDDI~4A-1 -237 -236
PDDI-4B-1

PDDI-5A-1
PDDI-5B~-1 =245 ~244
PDDI-5C-1
PDDI-5D-1

PDDI-6A-1
PDDI-6B~-1 =74 =73
PDDI-6C-1
PDDI-6D-1
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TABLE 6

SUMMARY OF SEDIMENT ANALYTICAIL RESULTS

FOR ORGANOTIN COMPOUNDS!/2

Pacific Dry Dock and Repair Facility

Yard I, Oakland, California

Sample Monobutyltin Dibutyltin Tributyltin Tetrabutyltin
Area’ (mg/kg) ¢ (mg/kg) (mg/kq) (mg/kg)
.PDDI—]. <0.002 0.230 0.300 <0.002
PDDI-2 <0.002 0.036 0.077 <0.002
)PDDI*B <0.002 0.009 0.012 <0.002
PDDI-4 <0.002 0.530 1.300 <0.002
PDDI-5 <0.002 0.065 0.055 <0.002
PDDI-6 <0.002 0.110 0.100 0.002

! sample date June 4/5, 1991

2 pentyl derivatization using GC/Flame photometric detector

® composite sample from the one-foot subsample of each core in area

4 Results reported in milligrams per kilogram
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TABLE 7
SUMMARY OF SEDIMENT ANALYTICAIL RESULTS
FOR CALIFORNIA ASSESSMENT MANUAL METALS'

Pacific Dry Dock and Repair Facility
Yard I, ©Oakland, California

Analyte? Sample Area’
PDDI-1 PDDI-2 PDDI-3 PDDI~-4 PDDI-5 PDDI-6
(mg/kg)* (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Antimony 19 20 22 38 16 19
Arsenic 1.8 1.7 2.1 4.2 3.1 2.3
Barium 77 100 17 100 81 80
.Beryllium 0.64 1.0 0.6 1.1 0.76 0.84
Cadmium 0.50 0.42 1.7 0.52 0.21 0.60
Chromium 69 85 63 220 71 73
Cobalt 10 13 9.2 31 9.4 10
Copper 120 110 150 1,300 70 110
Lead 140 110 460 350 370 150
Mercury 0.7 0.6 3.2 4.6 0.5 1.3
Molybdenum 5.6 5.2 5.7 78 4.2 3.9
Nickel 93 62 40 79 39 46
Selenium 0.20 0.21 c.18 0.36 0.16 0.21
- Silver 0.95 1.2 2.3 1.9 0.82 1.1
Thallium 8.6 11 9.4 18 7.6 8.7
Vanadium 61 68 60 71 54 54
. Zinc 180 130 340 630 94 200

' gample date June 4/5, 1991

2

Various EPA analytical methods for CAM 17 Metals

3 Composite sample from one-foot subsample of each core in area
* Results reported in milligrams per kilogram
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TABLE 8

FOR POLYNUCLEAR AROMATIC HYDROCARBON COMPOUNDS':*

Pacific Dry Pock and Repair Facility

Yard I, Oakland, California

Anatyte? Sample Area*
PODI-1 PODI-2 PDDI-3 PDDI-4 PODI-S PODI-6
(mg/kg)®  (mg/kg)  (mg/kgd  (mas/kg)  (mg/kg)  (mg/kg)
Acenapthene <0.020 <0.020 <0.020 0.185 <0.020 0.337
Acenapthylene 0.746 <0.020 0.117 <0.020 <0, 020 <0.020
8enzo(s)anthracene <(.020 <0,020 <0.020 <0.020 0.036 0.435
Benzo(b)flucranthene <0.020 0.117 <0.020 0.086 <0,020 0.485*
Chrysene 0.357 0.114 <0,020 1.210 <0.020 <0.020
Fluoranthene 0.103 0.066 <0.020 0.595 0.070 0.610
Fluorene <0.020 <0.029 <0.020 0,053 <(.020 0.152
Naphthalene <0.020 <0.020 0.212 0.038 <0.020 <0,020
Phenanthrene <0.020 0.058 <0.020 0.85¢ <0.020 0.715
Pyrene 0.242 0.192 2.170 1.232 0.109 0.977

' EPA Method 8100

* sample date June 4/5, 1991
? only detected compounds reported

Composite sample from one-foot subsample of each core in area

* Results reported in milligrams per kilogram wet weight
® Benzo(b) and Benzo(k) Fluoranthene detected - reported in combined total
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APPENDIX A

Sediment Lithology Logs
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SAMPLE LOG |
-Marine Sediment Sampling-

PROJECT : Crowley Maritime Station No. PDDI-1A

SITE: Pacific Dry Dock -Yard I Date Sampled 6-4-91

JOB NO. 1457-028 Time 10:42

Water Depth 16'

POSITION (State Plane Coordinates): Tidal Stage
Northing 472799.4 Recovery 5'
Easting 1495491.4 Logged By: James G. Jensen

Contractor :Kinnetic Laboratories, Inc. Sampling Mechanism: Gravity Corer

DEPTH SAMPLE DESCRIPTION SENT TO

(feet) (sediment type, color, grain size, sorting, roundness, SAMPLE NO. LAB
plasticity, moisture content, trace materials, ador,
staining)
PDDI-1A-SURF.

[ 1 Dark gray to black clay PDDI-1A-1.0  |Composited

[ 2} Dark gray to black clay, becoming more fluid, - PDDI-1A-2.0
increasing H2S odor
{3} Dark gray to black clay, more organic, PDDI-1A-3.0
becoming fluid at 3 feet
—{ 41— Dark gray to black clay, sticky, sandy PDDI-1A-4.0
{51 Dark gray to black clay, sticky, sandy PDDI-1A-5.0
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PROJECT : Crowley Maritime
SITE: Pacific Dry Dock - Yard I
JOB NO. 1457028

POSITION (State Plane Coordinates):
Northing 472760.0
Easting 1495448.9

Contractor :Kinnetic Laboratories, Inc.

SAMPLE LOG

Station No. PDDI-1B

Date Sampled 6-4-91

Time 11:33

Water Depth 19'

Tidal Stage

Recovery 5'3"

Logged By: James G. Jensen

[ TS FER TR NN T R SU R T e S AP S PR ‘Marine Sediment Sampling_

Sampling Mechanism: Gravity Corer

SENT TO

DEPTH SAMPLE DESCRIPTION ,
(feet) (sediment type, color, grain size, sorting, rouncness, SAMPLE NO. LAB
plasticity, moisture content, trace materials, odor,
staining)
PDDI-1B-Surf.
. [ 11— Sediment very loose, organic materials PDDI-1B-1.0 Composited
{2} Gray clay, fluid PDDI-1B-2.0
Gray clay, becoming more fluid PDDI-1B-3.0
[ 4] Dark gray clay, sticky PDDI-1B-4.0
{5} Dark gray clay, sticky PDDI-1B-5.0
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| . PROJECT ; Crowley Maritime
SITE: Pacific Dry Dock - Yard I

JOB NO. 1457-028

POSITION (State Plane Coordinantes):

Northing 472916.1
Easting 1495338.3

Contractor :Kinnetic Laboratories, Inc.

SAMPLE LOG \
-Marine Sediment Sampling-

Station No. PDDI-1C
Date Sampled 6-4-91
Time 12:44

Water Depth 12'
Tidal Stage

Recovery 1

Logged By: James G. Jensen

Sampling Mechanism: Gravity Corer

DEPTH SAMPLE DESCRIPTION SENT TO
(feet) (sediment type, color, grain size, sorting, roundness, SAMPLE NO. LAB
plasticity, moisture content, trace materials, odor,
staining)
PDDI-1C-Surf,
Sediment 100% sandblasting material, minor _
. L1 organic materials; sample taken opposite storm PDDI-1C-1 Composited
drain.




SAMPLE LOG
EIL T L A -Marine Sediment Sampling"

Versar
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PROJECT : Crowley Maritime Station No. PDDI-2A
SITE: Pacific Dry Dock - Yard 1 Date Sampled 6-5-91
JOB NO. 1457-028 Time 11:21
V\fater Depth 16'
POSITION (State Plane Coordinates): Tidal Stage o
Northing 472939.3 Recovery 4'3
Easting 1495208.1 Logged By: James G. Jensen
Contractor :Kinnetic Laboratories, Inc. Sampling Mechanism: Gravity Corer
DEPTH SAMPLE DESCRIPTION SENT TO
(feet) (sediment type, color, grain size, sorting, roundness, SAMPLE NO. LAB
plasticity, moisture content, trace materials, odor,
staining)
PDDI-2A-Surf.
. {1 Black sediment, moderately gritty, PDDI-2A-1 Composited
H>S odor
—{ 2} Black sediment, moderately gritty PDDI-2A-2
~{3}-] Black sediment, moderately gritty PDDI-2A-3
Black sediment, moderately gritty PDDI-2A-4
—{5}-




ERIREE

| ‘ o SAMPLE LOG

.

-Marine Sediment Sampling-

PROJECT : Crowley Maritime Station No. PDDI-2B
SITE: Pacific Dry Dock - Yard 1 Date Sampled 6-5-91
JOB NO. 1457-028 Time 11:35
Water Depth 22
POSITION (State Plane Coordinates): Tidal Stage
Northing 472945.4 Recovery 2'6
Easting 1495182.9 Logged By: James G. Jensen

Sampling Mechanism: Gravity Corer

DEPTH SAMPLE DESCRIPTION SENT TO
(feet) (sediment type, color, grain size, sorting, rouncdness, SAMPLE NO. LAB
plasticity, moisture content, trace materials, odor,

staining)

AEEERE:

:

Gray clay, slightly gritty; some pebble-size rounded] PDDI-2B-Surf
rock fragments

Gray to black clay, stiff PDDI-2B-1 Composited

Gray to black clay, stiff PDDI-2B-2
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PROJECT : Crowley Maritime
SITE: Pacific Dry Dock - Yard I
JOB NO. 1457-028

POSITION (State Plane Coordinates):
Northing 472999.7
Easting 1495216.3

Contractor :Kinnetic Laboratories, Inc.

SAMPLE LOG

-Marine Sediment Sampling- :

Station No. PDD-2C.

Date Sampled 6-5-91

Time 11:55

Water Depth 20’

Tidal Stage

Recovery 3'6"

Logged By: James G. Jensen

Sampling Mechanism: Gravity Corer

DEPTH SAMPLE DESCRIPTION SENT TO
(feet) (sediment type, color, grain size, sorting, roundness, SAMPLE NO. LAB
plasticity, moisture content, trace materials, odor,
staining)
PDDI-2C-Surf,
Layer of gritty material just above one foot
— 1] Gray clay, moist, very gritty, sticky PDDI-2C-1 Composited
{2 Gray clay, moist, moderately gritty, sticky | PDDI-2C-2
{31 Gray clay, moist, moderately gritty, sticky PDDI-2C-3
Sediment at bottom of core batrel -
med, gray clay, gray-green mottled
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PROIJECT : Crowley Maritime
SITE: Pacific Dry Dock - Yard I

SAMPLE LOG
-Marine Sediment Sampling-

Station No. PDDI-3A
Date Sampled 6-5-91

JOB NO. 1457-028 Time 10:47
Water Depth 20

POSITION (State Plane Coordinates): Tidal Stage

Northing 472997.4 Recovery 2

Easting 1495137.7

Contractor :Kinnetic Laboratories, Inc.

Logged By: James G. Jensen

Sampling Mechanism: Gravity Corer

DEPTH SAMPLE DESCRIPTION SEN'I' TO
(feet) (sediment type, color, grain size, sorting, roundness, SAMPLE NO. 'LAB
plasticity, moisture content, trace materials, odor,
staining)
Gray to black clay PDDI-3A-Surf.
- 11 Black sediment, moderately gritty, hydrocarbon PDDI-3A-1 Composited
and HzS odor
Black to gray clay; hydrocarbon odor, good oily PDDI-3A-2
sheen
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PROJECT : Crowley Maritime
SITE: Pacific Dry Dock - Yard |

SAMPLE LOG
-Marine Sediment Sampling-

Station No. PDDI-3B
Date Sampled 6-5-91

JOB NO. 1457-028 Time 10:34
Water Depth 23’
POSITION (State Plane Coordinates): Tidal Stage

Northing 473059.4
Easting 1495046.0

Contractor ;:Kinnetic Laboratories, Inc.

Recovery 5'3"
Logged By: James G. Jensen

Sampling Mechanism: Gravity Corer

DEPTH SAMPLE DESCRIPTION SENT TO
(feet) (sediment type, color, grain size, sorting, roundness, SAMPLE NO. LAB
plasticity, moisture content, trace materiais, odor,
staining)
Dirty gray sediment, moderately gritty PDDI-3B-Surf.
. {1 Black sediment, very gritty and loose; oily sheen | PDDI-3B-1 Composited
(Heavy grit extends from about 12 inches
to 22 inches)
—{ 21— Gray clay, very soft and sticky, no grit PDDI-3B-2
—{3]-{ Dark gray clay, slightly gritty material present PDDI-3B-3
—{ 4] Dark gray clay PDDI-3B-4
—{5} Dark gray clay PDDI-3B-5
. Sediment at base of core barrel -
: gray clay with coarse sand grains
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PROIJECT : Crowley Maritime
SITE: Pacific Dry Dock - Yard I
JOB NO. 1457-028

POSITION (State Plane Coordinates):
Northing 473118.4
Easting 1495061.9

Contractor :Kinnetic Laboratories, Inc.

SAMPLE LOG

-Marine Sediment Sampling-

Station No. PDDI-3C

Date Sampled 6-5-91

Time 10:01

Water Depth 18’

Tidal Stage

Recovery 3' 10"

Logged By: James G. Jensen

Sampling Mechanism: Gravity Corer

SENT TO

DEPTH SAMPLE DESCRIPTION
(feet) (sediment type, color, grain size, sorting, roundness, SAMPLE NO. LAB
plasticity, moisture content, trace materiais, odor,
staining.)
Black and gray sediment, loose PDDI-3C-Surf,
. — 11 Black sediment, very gritty, loose PDDI-3C-1 Composited
Gray clay, sticky PDDI-3C-2
Gray-green clay, firm PDDI-3C-3

Sediment at base of core barrel -

quartz grains

2 | G

Med. gray-green (slightly mottled with green,
mainly gray) clay, firm, slightly moist, trace
silt, trace rounded rock fragments, trace f. gr.




| "e Sl SAMPLE LOG
‘f' N I TH I IR VW TR I RN U A Y FATR IR [ PN | _Marine Sediment Sampling_ !
PROJECT : Crowley Maritime Station No, PDDI-4A
SITE: Pacific Dry Dock - Yard 1 Date Sampled 6-5-91
JOB NO. 1457-028 Time 8:40
Water Depth 7'
POSITION (State Plane Coordinates): Tidal Stage ,
Northing 473145.2 Recovery 1
Easting 1495310.5 Logged By: James G. Jensen
Contractor :Kinnetic Laboratories, Inc. Sampling Mechanism: Gravity Corer
DEPTH SAMPLE DESCRIPTION SENT TO
(feet) (sediment type, color, grain size, sorting, roundness, SAMPLE NO. LAB
plasticity, moisture content, trace materials, odor,
staining)
Black sediment, very gritty, some PDDI-4A-Surf.
benthic organisms, small (0.25") pieces of (?)metal
. '—L_l]— Black sediment, very gritty PDDI-4A-1 Composited
Black sediment, very gritty PDDI-4A-Catcher
o
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PROJECT : Crowley Maritime _ Station No. PDDI-4B
SITE: Pacific Dry Dock - Yard 1 Date Sampled 6-5-91
JOB NO. 1457-028 Time 9:01
Water Depth 15'
POSITION (State Plane Coordinates): Tidal Stage
Northing 473080.7 Recovery 2
Easting 1495250.2 Logged By: James G. Jenisen
Contractor :Kinnetic Laboratories, Inc. Sampling Mechanism: Gravity Corer
DEPTH SAMPLE DESCRIPTION SENT TO
(feet) (sediment type, color, grain size, sorting, roundness, SAMPLE NO. LAB
plasticity, moisture content, trace materials, odor,
staining) :
PDDI-4B-Surf,
. - 1] Very gritty black material, loose and fluid PDDI-4B-1 Composited
|2} Black sediment, clay-rich, very gritty, strong PDDI-4B-2
s hydrocarbon odor, H2S odor
L { 4]
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SAMPLE LOG

PROJECT : Crowley Maritime Station No. PDDI-5A
SITE: Pacific Dry Dock - Yard [ Date Sampled 6-5-91
JOB NO. 1457-028 Time 13:25

Water Depth 14'

POSITION (State Plane Coordinates): Tidal Stage

-Marine Sediment Sampling- |

Northing 4732169 Recovery 8"
Easting 14949312 Logged By: James G. Jensen
Contractor :Kinnetic Laboratories, Inc. Sampling Mechanism: Gravity Corer
DEPTH SAMPLE DESCRIPTION SENT TO
(feet) (sediment type, color, grain size, sorting, roundness, SAMPLE NO. LAB
plasticity, moisture content, trace materials, odor,
staining)
Medium gray clay, moderately loose PDDI-5A-Surf,
. —EI-— Medium gray clay, sticky PDDI-5A-1 Composited




H

PROJECT : Crowley Maritime
SITE: Pacific Dry Dock - Yard I

JOB NO. 1457-028 Time 13:50
Water Depth 19°

POSITION (State Plane Coordinates): Tidal Stage
Recovery 4'9

Northing 473147.4
Easting 1494906.0

Contractor :Kinnetic Laboratories, Inc.

Versar
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SAMPLE LOG
-Marine Sediment Sampling-

Station No. PDDI-5B
Date Sampled 6-5-91

Logged By: James G. Jensen

Sampling Mechanism: Gravity Corer

|
DEPTH SAMPLE DESCRIPTION SENT TO
(feet) (sediment type, color, grain size, sorting, roundness, SAMPLE NO. LAB
plasticity, moisture content, trace materials, odor,
staining)
Med. gray clay, slightly gritty PDDI-5B-Surf.
. - 1}| Dark gray to black clay, moderately gritty PDDI-5B-1 Cormposited
- H2- Gray clay, moderately gritty, PDDI-5B-2
H2S odor
Gray clay, some organic material PDDI-5B-3
Organic layer with grass fragments @ 3.5 feet
{4 Dark gray clay, sticky; slightly moist PDDI-5B-4
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PROJECT : Crowley Maritime
SITE: Pacific Dry Dock -Yard 1

Sel® SAMPLE LOG

-Marine Sediment Sampling-

Station No. PDDI-5C
Date Sampled 6-5-91

JOB NO. 1457-028 Time 14:07
Water Depth 22
POSITION (State Plane Coordinates): Tidal Stage

Northing 473091.9
Easting 1494937.7

Contractor : Kinnetic Laboratories, Inc.

Recovery 5'1"
Logged By: James G. Jensen

|

Sampling Mechanism: Gravity Corer

DEPTH SAMPLE DESCRIPTION SENT TO
(Feet) (sediment type, color, grain size, sorting, roundness, SAMPLE NO. LAB
plasticity, moisture content, trace materials, odor,
staining)
Med. gray clay, gritty PDDI-5C-Surf.
. Medium gray clay, gritty PDDI-5C-1 Composited
Light gray clay, very soft PDDI-5C-2
Dark gray clay, sticky, some gritty material PDDI-5C-3
{4} Dark gray clay, sticky PDDI-5C-4
—{51 Dark gray clay, sticky PDDI-5C-5




| ‘ ersar SAMPLE LOG

. -Marine Sediment Sampling-

PROJECT : Crowley Maritime Station No. PDDI-5D
SITE: Pacific Dry Dock - Yard I Date Sampled 6-3-91
JOB NO. 1457-028 Time 14:37
Water Depth 24"
POSITION (State Plane Coordinates): Tidal Stage '
Northing 473025.4 Recovery 5
Easting 1494993 .5 Logged By James G. Jensen
Contractor :Kinnetic Laboratories, Inc. Sampling Mechanism: Gravity Corer
DEPTH SAMPLE DESCRIPTION SENT TO
(feet) (sediment type, color, grain size, sorting, roundness, SAMPLE NO. LAB
plasticity, moisture content, trace materials, odor,
staining)
Light gray clay, very loose, moist PDDI-5D-Surf.
. [T} Light gray clay, very loose, moist PDDI-5D-1 Composited
—{ 2]+ Med. gray clay, firm, slightly moist, trace of PDDI-5D-2
grit.
—{ 3} Med. gray clay, firm, slightly moist PDDI-5D-3
{41+ Med. gray clay, firm, slightly moist PDDI-5D-4
. —{5] Mead. gray clay, firm, slightly moist PDDI-5D-5
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T N R A T —Marine Sediment Sampling- |

PROJECT : Crowley Maritime Station No. PDDI-6A
SITE: Pacific Dry Dock - Yard I Date Sampled 6-4-91
JOB NO. 1457-028 Time 13:12
Water Depth 23
POSITION (State Plane Coordinates): Tidal Stage
Northing 472915.7 Recovery 4'8
Easting 1495160.6 Logged By: James G. Jensen
Contractor ;Kinnetic Laboratories, Inc. Sampling Mechanism: Gravity Corer
DEPTH SAMPLE DESCRIPTION SﬁNT TO
(feet) (sediment type, color, grain size, sorting, roundness, SAMPLE NO. LAB
plasticity, moisture content, trace materials, odor,
staining)
PDDI-6A-Surf.
. {31 Light gray clay, slightly gritty PDDI-6A-1 Composited
5% granular materials
[ 2]+ Med. gray clay, slightly gritty, granular material | PDDI-6A-2
content (1%)
—{ 31 Med. gray clay, softer, increasing organic content | PDDI-6A-3
{41 Gray clay, sticky PDDI-6A-4




SAMPLE LOG |
-Marine Sediment Sampling-

-Wersan

Lidutiv st e e S0 Ae g " D]

PROIJECT : Crowley Maritime Station No. PDDI-6B
SITE: Pacific Dry Dock - Yard I Date Sampled 6-4-91
JOB NO. 1457-028 Time 13:37
Water Depth 2¢
POSITION (State Plane Coordinates): Tidal Stage
Northing 472882.7 Recovery 5'8
Easting 1495218.1 Logged By: James G. Jensen
Contractor :Kinnetic Laboratories, Inc. Sampling Mechanism: Gravity Corer
DEPTH SAMPLE DESCRIPTION SENT TO
(feet) (sediment type, color, grain size, sorting, roundness, SAMPLE NO. LAB
plasticity, moisture content, trace materials, odor,
staining)
PDDI-6B-Surf,
. -1} Dark gray to black clay, oily sheen PDDI-6B-1 Composited
—{ 2] Dark gray clay, less consolidated, slightly gritty, | PDDI-6B-2
increased organic content, H2S odor

—{3H Dark gray sediment, more clay-rich, slightly gritty | PDDI-6B-3
—E— Black sediment; moderately gritty, less odor. PDDI-6B-4

- {5 Black clay, moderately gritty, PDDI-6B-5

. strong hydrocarbon odor




wersar SAMPLE LOG

-Marine Sediment Sampling-

PROJECT : Crowley Maritime Station No. PDDI-6C
SITE: Pacific Dry Dock - Yard I Date Sampled 6-4-91
JOB NO. 1457-028 Time 14:37
Water Depth 22
POSITION (State Plane Coordinates): Tidal Stage |
Northing 472829.9 Recovery 4'8
Easting 1495259.9 Logged By: James G. Jensen
Contractor :Kinnetic Laboratories, Inc. Sampling Mechanism: Gravity Corer -
DEPTH SAMPLE DESCRIPTION SENT TO
(feet) {(sediment type, color, grain size, sorting, roundness, SAMPLE NO. AB
plasticity, moisture content, trace materials, odor,
staining)
PDDI-6C-Surf.
. _E_ G'[‘ay clay’ m(]de[‘ately gritty PDDI-6C-1 Composited
(2} Gray clay, moderately gritty, H2S odor PDDI1-6C-2
—{3} Med. gray clay, no odor PDDI-6C-3
{4}~ Med. gray clay, no odor PDDI-6C-4
—{51
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PROJECT : Crowley Maritime
SITE: Pacific Dry Dock - Yard |

SAMPLE LOG |
-Marine Sediment Sampling-

Station No. PDDI-6D
Date Sampled 6-4-91

JOB NO. 1457-028 Time 15:05
Water Depth 20"
POSITION (State Plane Coordinates): Tidal Stage
Northing 472710.0 Recovery 5' 10.5
Easting 1495401.6 Logged By: James G. Jensen

Contractor :Kinnetic Laboratories, Inc.

|

Sampling Mechanism: Gravity Corer -

SENT TO

DEPTH SAMPLE DESCRIPTION
(feet) (sediment type, color, grain size, sorting, roundness, SAMPLE NO. AB
plasticity, moisture content, trace materials, odor,
staining)
Med. gray clay at surface PDDI-6D-Surf.
. 1}~ Sediment very fluid, slightly gritty PDDI-6D-1 Composited
Dark gray clay, H2S odor PDDI-6D-2
—{ 3] Dark gray clay, slighty gritty PDDI-6D-3
“E'}— Dark gray clay, slightly gritty PDDI-6D-4
{5} Dark gray clay, slight hydrocarbon odor, PDDI-6D-5
. trace of organic material
Sediment at base of core barrel -
dark gray clay, hydrocarbon odor PDDI-6D-6
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PROIJECT : Crowley Maritime
SITE: Pacific Dry Dock - Yard I
JOB NO. 1457-028

POSITION (State Plane Coordinates):
Northing 473040.8
Easting 1495292.3

Contractor : Kinnetic Laboratories, Inc.

SAMPLE LOG

-Marine Sediment Sampling-

Station No. 7A

Date Sampled 6-5-91

Time 9:32

Water Depth 7'

Tidal Stage

Recovery 5'2"

Logged By: James G. Jensen

Sampling Mechanism: Gravity Corer

DEPTH . SAMPLE DESCRIPTION SENT TO
(feet) (sediment type, color, grain size, sorting, roundness, SAMPLE NO. LAB
plasticity, moisture content, trace materials, odor,
staining)
PDDI-7-Surf.
o I Biack sediment, gritty PDDI-7-1 | composited
Black sediment, gritty PDDI-7-2
—3H Gray clay, with abundant gritty material PDDI-7-3
{4} Medium gray clay, gritty PDDI-7-4
(5] Medium gray clay PDDI-7-5
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APPENDIX B

RWQCB-Required Analytical Detection Levels
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Mr. Robart Hartaock
Pacifia Dhry Dook
and Repair Company
321 Embarcadero REC'D gy
Oakland, CA 94606 N ——
AUC g ¥
SEDIMENT SAMPLING c %0
e SEatMaNAGE,.
Duar M. Hartseaxi ATILE W ENT

At our meeting of Juna 26th at this offica Regional Roard Gtarf
discussed with you the results of metals analyses parrurmaihon
sadinent and watar samples taken from the bay in the tida)l area of
the two Pacifio Dry Dock facilitias on May 24, 1990,

The sedimerit samples and tha water samples both contained very high
levels of chromium, copper, lead and zine, all of which are
constituants of marine antifouling paint. The ssdiment samples
ware also analyzed for organo~tin and contained high lavels of this
highly toxic class of cempounds.

The nearshore area of the two facllities was coversd with the
sandblasting ¢grit used to ramove paint from vessals at your
oparation. The widespread occurrence of this sandblasting grit
chsexrved in tha Bay at Pagific Dry Dock and tha presence of heavy
metals in the sediments indjicates that waste material from the
activitiea at Pacific Dry Dock has been allowed to enter the tay.
This Is & vioclation of the waste discharge regqulrements (Order
Numbays 84-11, and 85-118) for the two faclilitles.

Dua to tha levels of contaminants present in the camplaes analyzed
it may be neocmssary to remove contaminated sediments from these
sites, Accordingly, the extent of contamination muat' be
determined.

Baction 13267 of the California Water Code (Porter - Cologna Act)
gives the Regional Watar Quality Control Board the authority to
invegtigates water quality in relation to a waste discharge and to
raquire a waste diacharger to supply related technical reports
deamed necasmary, Thersafora, in agoeordance with Sestion 13267 of
the Califeornia Water Cods we reguest tThat you submit a plan
including a time echedule for the sampling and analysis necessary
to determine the extent of contamination in the Bay wsedimants at
your dry dock facilitiam at 321 Embarcaderae and 1441 Embarxcadaero
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in oakland, The plan anhould address ¢the work nevessary o
detarmine the area ocontaminated and ths depth to hiah

contanination occurs in the sediments. The following parsmaters
shaula pa analyzed for:

Baramateyr Reagulred Datectlon Limit (marsxds
Arsenic 10
Cadmium + 10
Chromium ' 10
Copper .10
Land +« 10
Maroury .20
Ninke? Ln
Sllver PR
2ing 2.00
organotin 001

Polynuclear Aromatio Hydrocarbons (1) « 02

(1) Analysis may be dropped if early results indicate ﬂhaau
ocoORpPoOuUnds are not & problem. .

Finally, every effort must ba mads to prevent tha di-ahargf of
waste material such as spent sandblasting qrit and paint residus
from entering the Bay. The wideapread cccurrence of such matarial
around your faajilities indiocates it has been entering the BHay for

some tlme. This I’ in wviolatien of tha waste diiﬁ%&tge
requiraments for the facilities and Pacific Dry Docok and Repair
could be subject to enforcement action by the Regional Board.

Please submit the information requeated above by September 10,
1990. If you have any questions pleasa ocall David Barr of oux

Induatrial section at (415) 464-1246,
‘ Sincerely: i
R &F— for

Teng=Chuhiy wu
Chia?, surface Natar
Proteaction Division

DIBRioxroOvWlay
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APPENDIX C

Laboratory Analytical Results



WATER SAMPLES ~ Versar Project, T-7710
(Four samples total)

PAHg (QAIL)

PDDI-1 (-37,-38 dup)
COMPOSITE:

PDDI~-2 (-41,~42 dup)
PDDI-3 (-45,-46 dup)
PDDI-4 (-49,-50 dup)
PDDII-1 (-53,-54 dup)
COMPOSITE:

PDDII-2 (-57,-58 dup)
PDDII-4 (-61,-62 dup)
PDDII-3 (~65,~66 dup)

CAM_ 17 Metals (TSI)

(-39)

TBTg (TSI)

(-40)

(-44)
(-48)
(-52)

(~56)



TFoxScan Inc.

42 Hangar Way
Walsonville, CA 85076

(408) 724-4522
FAX (408) 724-2108

Versar, Inc.
5330 Primrose Drive, Suite 228
Fair Qaks, CA 95628

Attn: Mr. Steve Wilson

June 24 1991
REVISED REPORT: September 17, 1991

MATERIAL; Seawater samples received June 5-7, 1991
ANALYSIS COMPLETED: June 24, 1991
IDENTIFICATION: Project No, 7703.026
TOXSCAN NUMBER: T-7710 ,
REPORT : Quantitative chemical analysis is as follows, expressed
as micrograms per liter, (parts per billion) as
received:
Composite: Composite:
PDDI-2 PDDII-2
PDDI-3 PODII-3 Detection
Analyte PDDI-1 PDDI-4 PDD-II-1 PDDII-4 Limit
Antimony ND ND ND ND 0.6
Arsenic 2 2 2 2 2
Barium ND ND ND ND 100
Beryllium ND ND ND ND 10
Cadmium 0.14 0.13 0.17 0.10 0.01
Chromium ND ND ND ND 2.5
Cobalt ND ND ND ND 5
Copper 6.9 5.9 5.7 5.6 1
Lead 0.18 0.24 0.19 0.52 0.08
Mercury ND ND 0.125 0.17 0.075
Molybdenum 11 8.2 8.8 9.7 1
Hickel 5.0 ND ND ND 5
Selenium ND ND ND ND 2
Silver ND ND ND ND 0.08
Thallium ND ND D ND 100
Vanadlum ND ND ND ND 1000
Zine 12 §.5 8 8.8 4

ND = None detacted

V/«M A. Chopen

Laboratory Difector



ToxScan Inc, M

42 Hangar Way
Watsonville, CA 85076

(408} 724-4522
FAX (408) 724-3188

Verszar, Inc.
5330 Primrcse Drive, Suite 228
Fair Oaks, CA 95528
REVISED REPORT: August 9, 1291
June 24, 1989i
Attn: Mr. Steve Wilson

MATERLAL: Seawater samples received June 3-7, 1991

ANALYSIS COMFLETED: June 24, 1991

IDENTIFICATION: Project No. 7703.026

TOXSCAN NUMBER; T-7710

REPORT: Quantitative chemical analysis for butyltin speci=zs by

pentyl derivatization using a Gas Chromatograph with a
Flame Photometric Detector is as follows, expressed as
nanograms per liter (parts per trillion) as receivéd:

Sappie LD Monobutyltin Dibutyltin Iributyltin Tetrabutyltin
PDDT -1 ND NI ND NG
Composite: ND ND ND ND
PDDI-2

PDDI-3

PDDLI -4
PODRTIT-1 ' ' wh - ND M ND
Conpwozite: iy ND ND . ' ND
PODIY-2

PDDII-3

FODII-4

ND = Nona Detected

Detection Limit = 10 parts per trillion

-

{%5312;5 /452' //zl/bﬁfbig;ziz;

Laboratory Difector




ToxScan Inc.

42 Hangar Way
Watsonville, CA 95076
{408) 724-4522

FAX (408) 724-3188

Revised September 17, 1991

QA\QC FOR PROJECT # 7710

ND = None Detected
NA = Not applicable

* = Spiked below detection limit

*% = Post Spiked
Sample used for QA/QC = Composite 2

/r\ -
{2y 4. 2, e

ELEMENT SPIKE % RECOVERY $ ERROR Rep 1 Rep 2
AMOUNT  OF SPIKE
ug/l

ANTIMONY 20 97 NA ND ND
ARSENIC 10 100 0 2.3 2.3
BARIUM 10 * Na ND ND
BERYLLIUM 10 120 NA ND ND
CADMIUM 2.0 105 8 0.14 0.10
CHROMIUM 10 130 NA ND ND
OBALT 20 70 NA ND ND
JOPPER 20 30 0 5.6 5.6
LEAD 20 80 2 0.52 0.48
MERCURY 7.5 130 7 0.17 0.13
MOLYBDEUM 20 130 1 9.7 9.4
NICKEL 50 94 NA ND ND
SELENTUM 10 111 Na ND ND
STLVER 2 99 NA ND ND
THALLTUM *k 10 96 NA ND ND
VANADIUM v 75 74 NA ND ND
ZINC 100 122 3 2.8 7.8

Laboratory Difector



QUALITY ASSURANCE LABORATORY
6605 NANCY RIDGE DRIVE
SAN DIEGO, CALIFORNIA 92121
{(619) 552-3636

-...--..-..-———_——..........._...-------..—___.._...-.....-—_.-—-_---.-—__-........_.—_........-___...-.—__-.._._..-...—.-u—

TOXSCAN, INC.

ATTN: RAY MARKEL

42 HANGAR WAY
WATSONVILLE, CA 95076

DEAR CUSTOMER:

PLEASE FIND ENCLOSED A REVISED REPORT FOR THE FOLLOWING
LLOG NUMBERS: 8070-91 THROUGH 8085-951

QUALITY ASSURANCE
LABORATORY



QUALITY ASSURANCE LABORATORY
6605 NANCY RIDGE DRIVE
SAN DIEGO, CALIFORNIA 92121
(619) 552-3636
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TOXSCAN, INC.

ATTN: RAY MARKEL

42 HANGAR WAY
WATSONVILLE, CA 95076

DATE OF REPORT AUGUST 14, 1991
DATE RECEIVED JUNE 7, 1991
DATE OF SAMPLE JUNE 4, 1991
DATE COMPLETED JUNE 17, 1991
ANALYZED BY EA
SAMPLE TYPE 4 SEA WATER
PROJECT NAME BEDD SEDIMENTS

(WATER SAMPLES)
PROJECT NUMBER 7703.,026

QUALITY ASSURANCE

LABORATORY



AUGUST 14, 1391

TOXSCAN, INC.
NETHOD 8100
NUCLEAR ARONATIC KYDROCARBONS
PLE TYPE - SEA WATER

DETECTION 8070-91 B072-91 8078-91 808¢-91
LIniT T-71710 37 1-7710 41, 43, 49 T-7710 33 T-771¢ 57, 61, BS

ANALYSIS us/L U6/L s Us/L U6/L
ACENAPHTHENE 20,0 ND D ND NB
ACENAPHTHYLENE 20.0 ND ND ND KD
ANTHRACENE 20,0 ND ND ND Np
BENZO(A)ANTHRACENE 20.0 ND ND ND ND
BENZOTA)PYRENE 20,0 ND ND ND ND
BENZD (BYFLUDRANTHENE 20.0 XD RD ND L
BENIO{GHI)PERYLENE 20.0 ND L4 ND ND
BERZ0(X)FLUORANTHENE 20.0 ND ND ND N9
CHRYSENE 20,0 ND ND ND D
BIBENZO(A, H)ANTHRACENE 2.0 ND ND ND ND
FLUQRANTHENE 20.0 NO HD NO LU
FLUDRENE 20.0 RD ND N ND
INDEXO(1,2,3-CDIPYRENE 20,0 D ND ND HD
NAPHTHALENE 20.0 ND ND N ND

NANTHRENE 20,0 ND ND KD KD

NE 20.0 ND ND ND ND
ND = RONE DETECTED

3
PETER SHEN
LABORATORY DIRECTOR
PS/tt
QUALITY ASSURANCE

LABORATORY
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80IL SAMPLES - Versar Project, T-7710
({(Twelve samples total)
Composite,Subsamplengsignations
(Subsanple I.D.'s)

Client TSI PAH's 17_CAM Metals tTETs
I1.D. I.D. {QAL) (TSI) |

Composite of: PDDI-1A-1 {-02) (=70) (=71,~-72)
PDDI-1B~1 (-08)
PDDI-1C-1  {~14)

Composite of: PDDI-6A-1 (-16) (-73) (-74,-75,~76)
PDDI-6B-1  (-21)
PDDI-6C-1  (-27)
PDDI-6D-1  (-32)

Composite of: PDDI-4A-1 (=78) (-236) (-237)
PDDI-4B-1  (-81)

Composite of: PDDI-3C-1  (=-90) (-238) (-239,-240)
PDDI-3B-1  (~94)
PDDI-3A-1 (-100)

Composite of: PDDI-2A-1 (-103) (-241) (-242,-243)
PDDI-2B-1 (=108)
PDDI-2C-1 (-111)

Composite of: PDDI-5A~1 (-115) (~244) (-245,-246,-247)
PDDI-5B-1 (-117)
PDDI-5C-1 {~122)
PDDI~-5D~1 (-128)

Composite of: PDDII-3A-1 (-134) (-248) (-249,-250)
PDDII-3B-1 (-137)
PDDII-3C~-1 (-142)

Composite of: PDDII-4A-1 (-148) (-251) (~252,~253)
PDDII~4B-1 (~153)
PDDII-4C-1 (-228)

Composite of: PDDII-1A-1 (-233) (-254) (-255,-256)
PDDII-1B-1 (-159)
PDDII~1C-1 (-161)

Composite of: PDDII-2A-1 (-166) (=257) (-258,-259)
PDDII~-2B-1 (-172)
PDDII-2C-1 (-178)

Composite of: PDDII-5A-1 (-184) (-260) (-261,-262,-263)
PDDII-5B-1 (-186)
PDDII-S5C-1 (-190)
PDDII-5D-1 (-195)

Composite of: PDDII-6A-1 (-212) (-264) (~265,~266,
PDDII-6B-1 (-216) ~-267,—268)
PDDII-6C-1 (~200)
PDDII-6E-1 (-220)



ToxScan Inc,

42 Hangar Way
Watsonvllie, CA 95076

(408) 724-4522
FAX (408) 724-3188

Versar, Inc.
5330 Primose Drive, Suite 228
Fair Oaks, CA 95628
July 1, 1991

Attn: Steve Wilson

MATERIAL: Sediment samples received June 5-7, 1991
IDENTIFICATION: Project-7703.026

TOXSCAN NUMBER: T-7710

REPORT: Quantitative chemical analysis for butyltin species

by pentyl derivatization using a Gas Chromatograph with
a Flame Photometric Detector is as follows, expressed
as micrograms per kilogram (parts per billion) as

received:

ToxScan

Sample 1D Monobutyltin  Dibutyltin Tributyltin Tetrsbutyltin
-71 ND 230 300 ND
~-74 ND 110 100 2
-237 ND 530 1300 ND
-239 ND g 12 ND
-242 ND 36 77 ND
-245 ND 65 55 ND
-249 5 74 58 ND
-252 7 31 13 D
-255 13 260 240 ND
-258 2 14 17 WD
-261 ND 8 6 ND
-265 7 270 240 ND

ND = None detected

Detection limit = 2 ppb

Wl 4. /5t

Ldbordtory Ditector




ToxScan Inc. M

42 Hangar Way !
Watsonvilte, CA 95076

(408) 724-4522
FAX (408} 724-3188

Crowley Environmental Services Inc. October 5, 1992 |
P.0. Box 2287 E@ =i
Seattle, WA 98111 E ” ‘W E
Attn: Steve Wilson UCTIJGEHSZ
CROWLEY ENVIEONME;
Dear Steve SEHWCE% MENTAL

"After carefully reviewing the data for your original Mercury
analyses, our ToxScan number T-7710, a discrepancy was noted frbm
the calculated raw data values and that of the reported values.
Upon investigation of this problem it was found that the orlqlnal
calculated values were correct and are now the reported values
marked as revised. The error was found to be a spreadsheet problem
which occurred with the addition of Molybdenum into the cell below.
All other values have been checked and found to be correct gs
reported. Spreadsheets prior and after this data set have also begn
checked with no further problems being detected. I apologize for
the problems and concerns this has caused and I will assure you
that this will not happen again.

If I may be of further assistance in contacting agencies or
helping you remedy this error please call me at your convenlencé

Sincerely,

Syonis

ames Thoits !
Inorganic Laboratory Manager:




ToxScan Inc.

(, 42 Hangar Way
. Watsonville, CA 95078

(408) 724-4522
FAX (408) 724-3188

Versar Inec. Revised October 5, 1992
5330 Primrose Dr Suite 228 June 28, 1991
Fair Oaks, CA 95628

Att. Steve Wilson

MATERIAL: Sediment

IDENTIFICATION:

TOXSCAN NUMBER: T-7710

REPORT: Quantitative chemical analysis is as follows,

expressed as micrograms per gram, parts per
million, as received:

Sample I.D.

Element 71 74 237 239 2642
Antimony 19 19 . 38 22 20
Arsenic 1.8 2.3 4.2 2.1 1.7
Barium 77 80 100 17 100
Beryllium 0.64 0.84 1.1 0.60 1.00

dmium 0.50 0.60 0.52 1.7 0.42
Chromium 69 73 220 63 85
Cobalt 10 10 1 9.2 13
Copper 120 110 1300 150 110
Lead 140 150 350 460 110
Mercury 0.7 1.3 4.6 3.2 0.8
Molybdenum 5.6 3.9 78 3.7 5.2
Nickel 93 46 79 40 62
Selenium 0.20 0.21 0.35 0.18 0.21
Silver 0.95 1.1 1.9 2.3 1.2
Thallium 8.6 8.7 18 9.4 11
Vanadium 61 54 71 60 68
Zinc 180 200 630 340 130

Labbratory Dirkector



ToxScan Inc,

MATERIAL: Sediment
- IDENTIFIGATTION:
TOXSCAN NUMBER: T-7710
REPORT:
ToxScan
Sample I1.D.
Element 245
Antimony 16
Arsenic 3.1
Barium 81
- Beryllium 0.76
Cadmium 0.21
Chromium 71
Cobalt 9.4
Copper 70
Lead 370
Mercury 0.5
- Molybdenum 4.2
- Nickel 39
Selenium 0.16
Silver 0.82
Thallium 7.6
Vanadium 54
Zine 94

42 Hangar Way

Watsonville, CA 95076

(408) 724-4522

FAX (408) 724-3188

Versar Inc.
5330 Primrose Dr Suite 228

Fair Oaks, CA 95628

Att. Steve Wilson

Quantitative chemical analysis is as follows,
expressed as micrograms per gram, parts per

million, as received:

249

22
3.0
57
0.73

0.87
110
12
230

170
6.9
22
54

0.27
1.4
10
62
310

252

18
2.1
37
0.78

0.79
71
9.1
86

0.24
1.2
8.4

59
170

Labo

L

255

19
2.3
31
0.81

0.35
67
11

200

52
0.7
24
38

0.27
0.93
9.4
62
140

L

tory Director

258

19
2.3
110

0.85

0.25
1.2
9.3

69
140



ToxScan Inc.

42 Hangar Way
Watsonviile, CA 95076

{408) 724-4522
FAX {408) 724-3188

Versar Inc.
5330 Primrose Dr Suite 228
Falr Qaks, CA 95628

Att. Steve Wilson

MATERIAL: Sediment

IDENTIFICATION:

TOXSCAN NUMBER: T-7710

REPCRT: Quantitative chemical analysis is as follows,

expressed as micrograms per gram, parts per
million, as received:

Element 261 265
Antimony 17 19..
Arsenic 2.1 3.2
Barium 768 84
Beryllium 0.87 0.67
Cadmium 0.64 0.63
Chromium 69 130
Cobalt 9.4 10
Cepper 4l 190
Lead 59 160
Mercury 1.4 0.6
Molybdenum 3.9 19
Nickel 40 44
Selenium 0.20 0.23
Silver 1.1 0.96
Thallium 8.9 8.8
Vanadium 62 56

Z2ine 110 290




ToxScan Inc.

42 Hangar Way
Watsonville, CA 95076

{408) 724-4522
FAX (408) 724-3188

QA\QC FOR PROJECT # T-7710 Revised October 5, 1992

* Due to high analyte concentration the spike was diluted

past the detection limit.

** Due to high analyte concentration the spike was diluted

near the detection limit.

SEDIMENTS
ELEMENT % RECOVERY AMOUNT % ERROR REP 1 REP 2
OF SPIKE OF SPIKE
ug,/mL

ANTIMONY 80 2.85 2.4 22.0 20.0
ARSENIC 102 2.00 0.0 3.0 3.0
BARIUM * 0.14 0.9 57.0 55.0
BERYLLIUM 107 2.85 1.4 0.73 0.69
CADMIUM 79 0.28 0.3 0.87 0.856
GHROMIUM 114 2.85. 3.7 109 94.0
COBALT 94 2.85 0.0 12.0 12.0
COPPER 60 wk 2.85 8.7 327 230
106 1.43 2.1 189 174

RCURY 108 0.05 18.6 8.8 7.3
MOLYBDENUM 118 2.85 1.1 23.0 22.0
NICKEL 45 *k 1.43 10.6 83.0 54,0
SELENIUM 83 0.14 4.2 0.32 0.27
SILVER 94 0.28 0.0 1.4 1.4
THALLIUM 100 2.85 11.0 10.0
VANADIUM 87 2.85 1.9 67.0 62.0
ZING 66 *k 2.85 1.2 310 296



. ToxScan Inc,

42 Hangar Way
Watsonville, CA 95076

{408) 724-4522
FAX (408) 724-3188

QANQC FOR PROJECT # 7710
SEDIMENTS
ELEMENT VALUE CERTIFIED PERCENT
FOUND VALUE RECOVERY
ug/g ug/g %
ANTIMONY * +/-
ARSENIC 8.5 11.6 1.3 73
BARIUM
BERYLLIUM
CADMIUM 0.33 0.36 0.07 92
CHROMIUM 66.9 76.0 3.0 88
COBALT 13.5 10.5 1.3 129
COPPER 17.5 18.0 3.0 97
LEAD 18.0 28.2 1.8 64
MERCURY 0.088 0.063 0.01 140
MOLYBDENUM  *
NICKEL 25.6 32.0 3.0 80
SELENIUM *
SILVER ¥ 94
THALLIUM *
- VANADIUM 107 94,0 1.0 114
ZING 123 138 6 89

SRM = National Iunstitute of Standards and Technology
Estuarine Sediment, 1646.

* No certified value given,



QUALITY ASSURANCE LABORATORY

6605 NANCY RIDGE DRIVE
CALIFORNIA 92121
(619) 552-3636

SAN DIEGO,

TOXSCAN, INC.

ATTN: RAY MARKEL

42 HANGAR WAY
WATSONVILLE, CA 95076

DATE OF REPCRT
DATE RECEIVED
DATE OF SAMPLE
DATE COMPLETED
ANALYZED BY
SAMPLE TYPE
PROJECT NUMBER

QUALITY ASSURANCE
LABORATORY

MF EA
1 MARINE
T-7710

1991
1991
1991
1991

SEDIMENT



JULY 8, 1991

c TOXSCAN, ING.
. EFA METHOD 8100
FOLYNUCLEAR AROMATIC HYDRODCARBONS
SAMFLE TYFE — MARINE SEDIMEMT
LOE NUMBER:  8098-91
SAMFLE ID: COMP. OF PDDI-1A~1,B-1, ~1-1

DETECTION WET WEIGHT DRY WEIGHT

LIMIT LG 7 B0 L /400

ANALYSTS LIG /K05 '
% S0LID 5L
ACENAPHTHENE 0.0 ND NI}
ACENAFHTHYLENE 200 746 C Ly
ANTHRAZENE 20.0 NI NI}
BENZO CA) ANTHRACENE 20,0 NI ND
BENZO (A FYRENE B0 O ND M
BENZO CEO FLUDRANTHEME 20.0 ND N
BENZQ(GHI )FERYLENE 20,0 MDD ND
BENZO (K FLUDRANTHENE 20,0 ND Ny
CHRYSENE EO.0 B R -3
DIRENZ A, H) ANTHRACENE 20,0 NI NI
FLUORANTHENE 0.0 103 LR0O
FLUORENE 2OL0 ND NI
INDEND (L, 2, 3-CD)PYRENE 20OL0 ND ND)
NAFHTHALENE FCH ) NID NI)

. FHENANTHRENE 200 ND ND
PYRENE 2OL0 ol B 470

ND = NONE DETECTED

. ! — —'-‘-"h——_,___‘.‘--‘
ETER SHEN

LABORATORY DIRECTOR

F&/ft

QUALITY ASSURANCE
LABORATORY



JULY 8, 1991

- TOXSCAN, INC,
P& METHOD 8100
POLYNUCLEAR ARDMATIC HYDROCARRONS
SAMFLE TYFE - SEDIMENT

LUG NUMBER: 8443-91
SAMPLE TD:  PDDI~2A=1, R2B-1, 201

DETECTION WET WELEHT DREY WETEHT
LIMIT LIS /7 K LA /1
ANALYS IS LI / K5
% SOLID 48. 0
ACENAPHTHENE 20.L0 ND ND
ACENAPHTHYLENE 20.0 MD ND
ANTHRAZENE wO.0 ND ND
" BENZOCA) ANTHRACENE F0L0 ND MDD
BENZO¢A) FYRENE w0, 0 ND ND
BENZO (B) FLUORANTHENE F0.0 117 gt ]
BENZOCGEHT Y PERYLENE RO O ND ND
BENZO (K IFLUORAMTHENE S0, 0 , % %
CHRYSENE 20,0 114 23
DIBENZOCA, H) ANTHRACENME 200 ND ND
FLUORANTHENE F0.0 G O 138
FLUORENE T, 0 20, 0 41,7
INDENO (1, 2, 3-2D)FYRENE HOLO ND ND
.\IAPHTHALENE P00 ND ND
FHENANTHRENE 20O.0 56, O 131
PYRENE 20,0 192 400

ND = NONE DETECTED

COMFOUNDS DETECTED NOT CONFIEMED STINGLE
COLUMN ANALYSIS ONLY

*#BENZO (RIFLUDRANTHENE AND
BENZO (RO FLLUORANTHENE COELUTE, RESUL.TS
REFORTED ARE COMBINED TOTAL FOR BOTH.

e .—-"‘“—'—_;)

( ===— —
PETER SHEN

LARORATORY DIRELTOR

P8/ ft

QUALITY ASSURANCE ‘
LABORATORY \



JULy 8, 13391

TOXSEAN, ING,

QF‘A METHOD 8100
OLYNUCLEAR AROMATIC HYDROCARBONS
SAMPLE TYPE - SEDIMENT

L MUMBEER: 8442-91
SAMEILLE ID: FODY-346-1, 381, 301

DETECT 10N WET WEIGHT DREY  WE TGHT
LIMIT L /KR LG/ G
ANALYSIS UG /KIS
% SOLID A, 0
ACENAPHTHENE 20, 0 ND ND
ACENAFHTHYLENE w0, 0 117 D66
ANTHRACENE 20,0 ND ND
BENZO (A) ANTHRACENE 20, 0 ND ND
BENZO¢A)FYRENE 20,0 ND ND
BENZD ¢ B) FLUDRANTHENE 20, 0 ND D
BENZQ O3HI ) FERYLENE 0. 0 ND ND
EENZO (K) FLUDRANTHENE F0, 0 ND NI
CHRYSENE 0. 0 ND ND
DIEENZOCA, H) ANTHRACENE 20,0 ND D
F1L.UORANTHENE 20, 0 ND ND
FLUDRENE 20, 0 ND D
NDEND (1, 2, 3-2D) PYRENE 20,0 ND ND
APHTHALENE 0. 0 R 4B
PHENANTHRENE 20, 0 ND NI
PYRENE 20,0 LT HaaEr

ND = NONE DETECTED

COMFOUNDS DETECTED NOT CONFIRMED SINGLE
COLUMN ANALYSIS ONLY

*#BENZO (B FLUDRANTHENE AR
BENZOCEDFLUORANTHENE COELUTE, RESULTS
REFORTED ARE COMBINED TOTAL FOR BOTH.

e

FETER SHEN
LABORATORY DIRECTOR

‘IFS/ft

QUALITY ASSURANCE
LABORATORY



JULY 8, 1991
TOXSCAN, INC.
QF‘A METHOD 8100
OLYNUCLEAR AROMATIC HYDROUAREONS
SAMPLE TYPE -~ SEDIMENT

LOE NMUMBER: 844191
SAMFLE TD: FODI 481 % d4R-~1

DETECTION WET WEIGHT DEY W LEHT
LIMIT LG/ K UG/ kG
ANALYS1S UG/ kDS
% SOLID 49, 0
ACENAFHTHENE Z0.0 16385 378
ACENAFHTHYLENE 20.0 NI ND
ANTHRAZENE 20,0 ND ND
BENZO (A) ANTHRACENE 0.0 ND NI
BENZO(AYFYRENE 200 ND ND
BENZO (BIFLUORANTHENE 20,0 8. O 1176
EENZO(BHI ) FERYLENE 20,0 ND ND
BENZO (K FLUORANTHENE 20.0 K WA
CHRYSENE 20,0 1210 it RS
DIRENZO (A, H) ANTHRACENE 20,0 . ND ND
FLUORANTHENE 20.0 595.0 1214
FLUDRENE 20,0 5300 108
‘NDEND (1,2,3-CDIRYRENE ROLO ND ND
AFHTHALENE 20.0 ( 38.0 77 o b
FHENANTHRENE : 20,0 B50 1735
FYRENE FOL0 1EEE FE

ND = NONE DETECTED

COMFOUNDS DETECTED NOT CONFIRMED SIMELE
COLUMN ANALYSIS ONLY

#¥RENZO CBIFLUDEANTHENE ARND

BENZO (KD FLUDRANTHENE COELUTE, RESULTS
REPUORTED ARE LCOMBINED TOTAL FOR BOTH.

FETER SHEN
LABOEATORY DIRECTOR

‘S/ft

QUALITY ASSURANCE ..
LABORATORY |



JuLy B, 1991 ;
. TOXSCAN, INC.

‘F‘A METHOD 8100
FOLYNUCLEAR AROMATIC HYDROCAREONS
SAMELE TYFE — SEDIMENT

LOG NUMBER:  Sdad-9]
SAMELE 1Dy FRDI-56-1, 5R-~-1, 501, BD--1

DETECT 10N WET WEIGHT DEEY  WE TEHT

A LIMIT LIV5 / IS L/ KIS
ANALYSIS LIG /K0S

% SOLID S, O
ACENAFHTHENE 200 ND ND
ACENAFHTHYL.ENE 20.0 ND ND
ANTHRACENE 20,0 ND ND

BENZO ¢A) ANTHRACENE 20.0 BE. 0 6. 7
BENZO(A)PYRENE 200 ND ND
BEENZG (B FLUORANTHENE FOLO ND MI)
BENZOCEHI ) PERYLENE 20,0 ND MD

RENZQ (k) FLUORANTHENE 20.0 NI ND
CHEYSENE FOLO ND ND
DIBENZOUA, H) ANTHRACENE 20,0 ND NI}
FILUDRANTHENE 20,0 7.0 1:30
FLUORENE 20.0 ND * ND

NDENQ (1,2, 3-2D) FYRENE 20.0 ND ND

APHTHALENE 20.0 ND ND
FHENANTHRENE 20.0 ND ND
PYRENE 20,0 109 RO

ND = NONME DETECTED

COMFPOUNDS DETECTED NOT COMFIRMED S IMSLE
COLUMN ANALYSIS ONLY

*¥BENZO(EIFLUDRANTHENE AND
BENZOCGOIFLUDRANTHENE CORLUTE, RESULTS
REFORTED ARE COMBINMED TOTAL FOR BOTH.

FETER SHEN

LABORATORY DIRECTOR

‘S/ ft

QUALITY ASSURANCE
LABORATORY



TOXSCAN, INC.

ATTN: RAY MARKEL

42 HANGAR WAY
WATSONVILLE,

DATE OF REPORT
DATE RECEIVED
DATE OF SAMPLE
DATE COMPLETED
ANALYZED BY
SAMPLE TYPE
PROJECT NUMBER

QUALITY ASSURANCE LABORATORY

6605 NANCY RIDGE DRIVE

SAN DIEGO, CALIFORNIA 92121

(619) 552-3636

CA 95076

QUALITY ASSURANCE
LABORATORY

JULY 24,
JUNE 7,
JUNE 4,
JUNE 14,
MF EA

1 MARINE
T-7710

1991
1391
1991
1991

SEDIMENT



JUNE 24, 1991

TOESCAN, INC.
E ETHOD 8100 !
FOUCYNUCLEAR AROMATIC HYDRQCAREONS

SAMFLE TYFE -~ MARINE SEDIMENT

LOG NUMBER: 8099391 .
SAMPLE ID:  COMP. OF PDmI»ﬁA«1,mamm14@cw1,emm1

DETECT I 0N WET WEYGEHT DEY WEIGEHY
LIMIT FEPA A LG/ kG '

ANALYSIS 57K
% SOLID A8, 5
ACENAPHTHENE B O 37 695
ACENAFHTHYLENE 20,0 NI ML} ’
ANTHRACENE B0.0 ND MND :
BENZD (A ANTHRALENE 20O A3 897 !
BENZO (A)FYRENE 2, O ND ‘ ND
BENZO (B FLUDRANTHENE 200 A5 1000 ek
BENZO CEHT ) PERYLENE FO.0 ND ND :
RENZO (KD FLUORANTHENE 20,0 *% *% :
CHRYSENE 20 .0 ND ND
DIBENZOCA, H) ANTHRACENE 20.0 . ND NI
FLUORANTHENE 0.0 &10. o 1356
FLUDRENE: 20,0 15w 313
INDENOC 1, 2, 3-0D) FYRENE FO O N ND
N:'HAL.ENE 200 ©OND NI ‘
F NTHRENE H0 .0 715 1474
FPYRENE 20,0 : Y77 ' : w0 e

ND = NONE DETEZTED

¥#BENZO CEYFLUORANTHENE AND
BENZOED FLUDORANTHENE COELUTE, RESULTS
REFORTED ARE COMBINED TOTAL FOR BOTIM.

SETER SHEN
ABORATORY DIRECTOR

"G/ i

QUALITY ASSURANCE ____ .
LABORATORY |



3
4

|
QUALITY ASSURANCE LABORATORY
"QUALITY CONTROL DATA REPORT ’

JUNE 19, 1991

TOXSCAN, INC.

LOG #8070-91 THROUGH 8085-31
DATE EXTRACTED: JUNE 7-10, 1991
DATE ANALYZED: JUNE 14, 1991

EPA METHOD 8100
CONTINUING CALIBRATION CURVE VERIFICATION

ccev
COMPOUND % RECOVERY
NAPHTHALENE 115%
ACENAPHTENE 118%
FLUORENE 117%
PYRENE 113%
B(A)ANTHRACENE 90%
CHRYSENE 105%
BENZO (B) FLUORANTHENE 94%
SPIKE DATA
Log #8070-91 & 8071-91 composite was spiked with a 0;05ppm
EPA method 8100 standard. =
COMPOUND SPIKE DUPLICATE"
% RECOVERY RPD
ACENAPHTHENE 108% 0%
FLUORANTHENE 104% 0%
BENZO (B) FLUORANTHENE 94% 1%
PYRENE 103% 2%
NAPHTHALENE 112% 0%

A complete list is available upon reguest.

aph—

LISA MACCLELLAN
QA/QC DIRECTOR

QUALITY CONTROL TERMINOLOGY

sCCCV-CONTINUING GALIBRATION GURVE VERIFICATION. REPORTED AS % RECOVERY OF AN INDEPENDENT STANDARD TO VERIFY QINEAHITY OF THE

OPERATING STANDARD GURVE. ACCEPTABLE RANGE IS 80%-120% RECOVERY,

*SPIKE-ENVIRONMENTAL SAMPLE IS MATRIX SPIKED WITH METHOD COMPOUNDS AND % RECOVERY OF CONCENTRATION SPtKED| INTC SAMPLE S

CALCULATED. REPORTED AS % RECOVERY. ACCEPTABLE RANGE FOR "NORMAL MATRIX SAMPLES" IS 756%-125% RECOVERY.

*SURROGATES-COMPOUNDS REPRESENTATIVE OF A GROUP OF COMPOUNDS. SURROGATES ARE SPIKED INTO EMVIROMMENTAL SAMPLES AND % RECOVERY

OF CONCENTRATION SPIKED IS CALCULATED AND REPORTED. ACCEPTABLE RANGE VARIES DEPENDING UPON SAMPLE MATRIX AND ANALYSES METHOD,
|

FOR A MORE DETAILED EXPLANATION OF QC DATA, PLEASE REFER TO QUALITY ASSURANCE LABORATORY'S
“QUALITY ASSURANCE PLAN” OR "UNDERSTANDING YOUR QUALITY CON TROL DATA".
BOTH PUBLICATIONS ARE AVAINLABLE FROM QAL. .




QUALITY ASSURANCE LABORATbRY
QUALITY CONTROL DATA REPORT

JUNE 14, 1991

TOXSCAN, INC.
LOG #8098~-91

DATE EXTRACTED: JUNE 10, 1991
DATE ANALYZED: JUNE 11, 1991

EPA METHOD 8100
CONTINUING CALIBRATION CURVE VERIFICATION

CCcCcv
COMPOUND % RECOVERY
ACENAPHTHYLENE 98%
FLUORANTHENE 100%
PYRENE 100%
B (A) ANTHRACENE 95%
CHRYSENE 103%
BENZO (B) FLUORANTHENE 99%
SPIKE DATA
The lab check sample was spiked with 0.lppm EPA method 8100
standard.
COMPOUND SPIKE DUPLICATE !
% RECOVERY RPD :
FLUORENE 96% 2%
PHENANTHRENE 93% 1%
FLUORANTHENE 97% 0%
PYRENE 97% 0%
B (A) ANTHRACENE 104% 17%
CHRYSENE 91% 21%
BENZO (A) PYRENE 100% 0%

A complete list is available upon request.

Cji:E%VERCCLELLAN
QA/QC DIRECTOR

QUALITY CONTROL TERMINOLOGY

3

*CCCV-CONTINUING CALIBRATION CURVE VERIFICATION. REPORTED AS % RECOVERY OF AN INDEPENDENT STANDARD TO VERIFY LINEARITY OF THE
CPERATING STANDARD CURVE. ACCEPTABLE RANGE 1S 80%-120% RECOVERY, i
*SPIKE-ENVIRONMENTAL SAMPLE 1S MATRIX SPIKED WITH METHOD COMPOUNOS AND % RECOVERY OF CONCENTRATION SPIKED NTO SAMPLE 15
CALCULATED. REPORTED AS % RECOVERY, ACCEPTABLE RANGE FOR "NORMAL MATRIX SAMPLES" IS 75%-125% RECOVERY. |
*SURROQATES-COMPOLINDS REPRESENTATIVE OF A GROUP OF COMPOUNDS. SURROGATES ARE SPIKED INTO ENVIRONMENTAL SAMPLES AND % RECOVERY
OF CONGENTRATION SPIKED IS CALCULATED AND REPORTED. ACCEPTABLE RANGE VARIES DEPENDING UPCN SAMPLE MATRIX AND ANALYSES METHOD.

FOR A MORE DETAILED EXPLANATION OF QC DATA, PLEASE REFER TO QUALITY ASSURANCE LAE!?ORA TORY’S
"QUALITY ASSURANCE PLAN" OR "UNDERSTANDING YOUR QUALITY CONTROL DATA™. |
BOTH PUBLICATIONS ARE AVAILABLE FROM QAL. |



QUALITY ASSURANCE LABORATORY
QUALITY CONTROL DATA REPORT '

JUNE 14, 1991

TOXSCAN, INC.
LOG #8099-91
DATE EXTRACTED: JUNE 7, 1991
DATE ANALYZED: JUNE 11, 1991

EPA METHOD 8100

CONTINUING CALIBRATION CURVE VERIFICATION

COMPOUND
ACENAPHTHENE

FLUORENE

PHENANTHRENE
FLUORANTHENE

PYRENE

B (A) ANTHRACENE

BENZO (K) FLUORANTHENE
BENZO (B) FLUORANTHENE

SPIKE DATA

cccv

% RECOVERY

98%
298%
98%
100%
100%
95%
99%
299%

The lab check sample was spiked with 0.lppm EPA method 8100

standard.
COMPOUND

- FLUORENE

' PHENANTHRENE
FLUORANTHENE
PYRENE
B (A) ANTHRACENE
CHRYSENE
BENZQO (A) PYRENE

SPIKE
% RECOVERY
96%
93%
97%
97%
104%
91%
100%

DUPLICATE
RPD
2%
1%
0%
0%
17%
21%
0%

A complete list is available upon request.

QA/QC DIRECTOR

QUALITY CONTROL TERMINOLOGY

*CCCV-CONTINUING CALIBRATION CURVE VERIFICATION. REPORTED AS % REGOVERY OF AN INDEPENDENT STANDARD TO VERIFY uNEAanv OF THE
OPERATING STANDARD CURVE, ACCEPTABLE RANGE IS 80%-120% RECOVERY.

*SPIKE-ENVIRONMENTAL SAMPLE IS MATRIX SPIKED WITH METHOD COMPOUNDS AND % RECOVERY OF CONCENTRATION SPIKED INTO SAMPLE IS
CALCULATED. REPORTED AS % RECOVERY. ACCEPTABLE RANGE FOR "NORMAL MATRIX SAMPLES" IS 75%-125% RECOVERY.
*SURROGATES-COMPOUNDS REPRESENTATIVE OF A GROUP OF COMPOUNDS, SURROGATES ARE SPIKED INTO ENVIRONMENTAL SAMPLES AND % RECOVERY
OF CONCENTRATION SPIKED 1S CALCULATED AND REPORTED. ACCEPTABLE RANGE VARIES DEPENDING UPON SAMPLE MATRIX AND ANALYSES METHOD.

FOR A MORE DETAILED EXPLANATION OF QC DATA, PLEASE REFER TO QUALITY ASSURANCE LA

. "QUALITY ASSURANCE PLAN" OR “UNDERSTANDING YOUR QUALITY CONTROL DATA",

: 8O TH PUBLICATIONS ARE AVAILABLE FROM QAL

E*ORA TORY'S
\



QUALITY ASSURANCE LABORATORY
QUALITY CONTROL DATA REPORT

JUNE 19, 1991

TOXSCAN, INC.

LOG #8441-91 THROUGH 8450-31
DATE EXTRACTED: JUNE 12, 1991
DATE ANALYZED: JUNE 15, 1991

EPA METHOD 8100
CONTINUING CALIBRATION CURVE VERIFICATION

ccev
COMPOUND % RECOVERY
NAPHTHALENE 115%
ACENAPHTENE 118%
. FLUORENE 117%
PYRENE 113%
B(A)ANTHRACENE 90%
CHRYSENE 105% 1
BENZO (B) FLUORANTHENE 94%
SPIKE DATA
Log #8070-91 & 8071-91 composite was spiked with a 0.0bppm
EPA method 8100 standard. f
COMPOUND SPIKE DUPLICATE
% RECOVERY RPD
ACENAPHTHENE 108% 0%
FLUORANTHENE 104% 0%
BENZO (B) FLUORANTHENE 34% 1%
PYRENE 103% 2%
NAPHTHALENE 112% 0%

25 A complete list is available upon reguest.

QUALITY OONTHOL TERMINOLOGY

PCCCV-CON @@; v tr vealFacATaON REPORTED AS % RECOVERY OF AN INDEPENDENT STANDARD TO VERIFY LI EARITY OF THE
OPERATING EMNOAR D s ACLEYABLE RANGE IS B0%-120% RECOVERY.

*SPIKE-ENVIRONMENTAL SAMPLE 18 MATRIX SPIKED WITH METHOD COMPOUNDS AND % RECOVERY OF CONCENTRATION SPIKED INTO SAMPLE IS
CALCULATED. REPORTED AS % RECOVERY. ACCEPTABLE RANGE FOR “NORMAL MATRIX SAMPLES" IS 75%-125% RECOVERY. \
*SIIAROGATES-COMPOUNDS REPRESENTATIVE OF A GROUP OF COMPOUNDS, SURROGATES ARE SPIKED INTO ENVIRONMENTAL SAMPLES AND % RECOVERY
OF CONGENTRATION SPIKED IS CALCULATED AND REPORTED. ACCEPTABLE RANGE VARIES DEPENDING UPON SAMPLE MATRIX AND ANALYSES METHOD.

_"QUALITY ASSURANCE PLAN" OR "UNDERSTANDING YOUR QUALITY CONTROL DATA".

FOR A MORE DETAILED EXPLANATION OF QC DATA, PLEASE REFER TO QUALITY ASSURANCE LAB ORA TORY'S
. BOTH PUBLICATIONS ARE AVAILABLE FROM QAL.



QUALITY ASSURANCE LABORATORY
QUALITY CONTROL DATA REPORT |

JUNE 14, 1991

TOXSCAN, INC,
LOG #8099-91
DATE EXTRACTED: JUNE 7, 1991
DATE ANALYZED: JUNE 11, 1991

EPA METHOD 8100
CONTINUING CALIBRATION CURVE VERIFICATION

ccev
COMPOUND % RECOVERY
ACENAPHTHENE 98% |
FLUORENE 98% |
PHENANTHRENE 98% |
FLUORANTHENE 100%

PYRENE 100%
B (A) ANTHRACENE 95%
BENZO (K) FLUORANTHENE 99%
BENZO (B) FLUORANTHENE 99%
SPIKE DATA
The lab check sample was spiked with 0.lppm EPA method 8100
standard. . :
COMPOUND SPIKE DUPLICATE
$ RECOVERY RPD ;

. FLUORENE 96% 2%

' PHENANTHRENE 93% 1%
FLUORANTHENE 97% 0%
PYRENE 97% 0%

B (A) ANTHRACENE 104% 17%
CHRYSENE 91% 21%
BENZO (A) PYRENE 100% 0%

A complete list is available upon request.

C LISA MACCLELLAN

QA/QC DIRECTOR

QUALITY CONTROL TERMIKOLOGY

|
s:COV-CONTINUING CAUBRATION CURVE VERIFICATION. REPOATED AS % RECOVERY OF AN INDEPENDENT STANDARD TO VEHIFY‘ LINEARITY OF THE

OPERATING STANDARD CURVE. ACCEPTABLE RANGE IS 80%-120% RECOVERY.
sSPIE-ENVIRONMENTAL SAMPLE IS MATRIX SPIKED WITH METHOD GCOMPOUNDS AND % RECOVERY OF CONCENTRATION SPIK%D INTO SAMPLE 1S

CALCULATED. REPORTED AS % RECOVERY. ACCEFTABLE AANGE FOR "NOAMAL MATRIX SAMPLES" IS 75%.125% RECOVERY. f

AND % RECOVERY

*SURROGATES-COMPOUNDS REPRESENTATIVE OF A GROUP OF COMPOUNDS. SURROGATES ARE SPIKED INTO ENVIRONMENTAL SAMPLE
NALYSES METHOD.

OF CONCENTRATION SPIKED IS CALCULATED AND REPORTED. ACCEPTi\\BLE RANGE VARIES DEPENDING UPON SAMPLE MATRIX AND

EOR A MORE DETAILED EXPLANATION OF QC DATA, PLEASE REFER TO QUALITY ASSURANCE L:;ABORA TORY'S
“"QUALITY ASSURANCE PLAN" OR “UNDERSTANDING YOUR QUALITY CONTROL DA TA". i
BOTH PUBLICATIONS ARE AVAILABLE FROM QAL. i
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CROWLEY ENVIRONMENTAL SERVICES

November 6, 1992 !

Ms., Selena Tam

California Regional Water Quality :
Control Board - San Francisco Bay Region ,
2101 Webster Street, Suite 500 ;
Oakland, California 94612

Reference: Pacific Dry Dock and Repair Company Yards I and
II, Oakland, California

Dear Ms. Tam:

Enclosed please find a copy of the revised inshore sediment
impairment studies for the Crowley Marine Services’

(Crowley) facilities located at 1441 and 321 Embarcadero in
Oakland, California. The inshore sediment impairment

studies were originally submitted to your Department on ,
October 25, 1991,

At that time, the analytical laboratory identified mercury
concentrations in excess of the Total Threshold Limit
Concentration (TTLC) in two (2) of the samples from each
facility. Crowley recently requested that the samples be
reanalyzed for mercury to determine if there had been a
definable decrease in mercury concentrations. The
reanalyzed mercury concentrations were all reported to be
ten times less than the originally reported results. After
checking the QA/QC of both sets of data and confirming that
the raw data for both anlayses were correct, the laboratory
identified an error in tranposing the original raw data to
the laboratory rerort.

The transposition error caused the original mercury
concentrations to be in error by a factor of ten (10). The
accurate mercury results are ten {(10) times lower than those’
originally reported. The laboratory explanation of this
error has been included in Appendix C of the reports. The
correct analtyical data now indicates that in fact none of
the mercury concentrations are in excess of the TTLC. ;
|
The inshore sediment impairment reports have therefore been !
revised accordingly to present the accurate data. I request'
that you replace the previous reports entitled " Inshore }
Sediment Impairment Study, Pacific Dry Dock and Repair Yard

Crowley Maritime Plaza, Post Office Box 2287, Seatts, Washington 98111 - (206) 443-8100 - Telex 6838207 - Fax (206} 443-807?

Corporate Office: 165 Grand Avenuse, Oakland, California 94612 - (510) 251.7500 - Telex 6771520 - Fax (510) 251.7625 ‘
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Letter to Ms. S. Tam, RWQCB
November 6, 1992
Page 2

I, Oakland, California" dated October 18, 1991, and "
Inshore Sediment Impairment Study, Pacific Dry Dock and

Repair Yard II, Oakland, California" dated October 18, 1991

with the enclosed reports.

If you have any questions or comments cornerning these
reports, please contact me at (206) 443-8042.

Sincerely,

-

R. Stephen Wilson
Manager, Site Remediation

encl.

cc: Charlie Nalen
Beth L. Hamilton - PM&S - San Jose
Michael Steel - PM&S - San Francisco
Paul Smith - Alameda County - Yard II
Barney M. Chan - Alameda County - Yard I

r;‘i ‘



