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California Regional Water Quality woapt Lo
Control Board - San Francisco Bay Region Tde, 1T
2101 Webster Street, Suite 500

Oakland, California 94612

Reference: Pacific Dry Dock and Repair Company Yards I and
II, Cakland, 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 report.

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 Maritlime Plaza, Post Office Box 2287, Seattle, Washington 98111 -(2@)443—81(”-%!3!6833207-&(206)443—8072
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Letter to Ms. S. Tam, RWQCE
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 1
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PROJECT SUMMARY

During the period of June 4 to June 6, 1991, Versar
collected inshore sediment samples at the Crowley Maritime
Corporation Pacific Dry Dock and Repair Yard II facility in y, . L6
oakland, California, as part of a sediment impairment study. _The -+
study included the collection, description and sampling of cores
from the nearshore sediments and the collection of sea-water
samples; the compositing of sea-water and sediment samples;
analysis of sediment and sea-water samples for California , .
Assessment Manual Metals, organotin compounds, and polynuclear
aromatic hydrocarbon compounds; and the generation of this
report. Mr. Stephen Wilgon, Senior Geologist, and Mr. James -~
Jensen, Geologist, conducted the sediment study. Mr. Wilson ‘s S
prepared this report. Mr. Lawrence Kleinecke, Geohydrologist/
Chemist amended this report.

The following brief conclusions summarize the findings of
Versar's sediment impairment study:

. The sea-water samples did not contain any organotin or
polynuclear aromatic hydrocarbon compounds at or above
the relevant methods' detection limits.

. . The sea-water samples did not contain concentrations of
California Assessment Manual Metals in excess of the
State of California Administrative Code, Title 22,
Soluble Threshold Limit Concentration values.

. 211 sediment samples except the sample from area number
5 contained detectable amounts of moneo-, di-, and
tributlytin. None of the samples analyzed contained
tetrabutyltin. The highest concentrations were
detected in samples collected east and west of the dry
dock piler.

. All sediment samples contained detectable amounts of
polynuclear aromatic hydrocarbon compounds. The
highest concentrations were detected in.samples =
collected in the area of decaying marine structures and
pilings. ~ : &
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Prepared

The Soluble Threshold Limit Concentration (STLC) for

mercury is exceeded in each of the samples analyzed.
However, only two of the results exceed tan~tima!'thf;%d;6

indicating a potential exceedance of the actual i{
STLC after appropriate diluation. /PTIYY o
The inshore sediments at the facility a;gppn:{,, ‘effr-‘-/

have been impact __x.gnmtimn

However, the concentrations of the Inalygigg
in the sedimen mmtmrmﬁ

iupaﬁting the sea wntar the vicinity of the

facility.
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DISCILAIMER

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. 1In 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 operaticns, 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 no 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.

iii
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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 II 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 prepared by Versar Inc.
(Versar), on behalf of Crowley Maritime Corporation, Pacific
Division (Crowley), in response to the letter from the Regional
Water Quality Control Beard-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 site
assessment of the Site (Versar, 1990) and the analysis of
sediment samples collected by the RWQCB., This 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 Background/Site History

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 a floating dry dock,
machine and carpentry shops, warehouses and support offices. The

Site layout is presented in Figure 2.

The predeominant activity at the Site was the repair and
refurbishing of boats and ocean-going vessels. Some vessels were
placed in the dry dock, while some remained afloat for repair
work to be performed. Vessels to be placed in the dry dock were
aligned, the dry dock was raised, and the vessels were secured to
the dry dock platform. Some of the vessels' hulls of the vessels
were pressure cleaned with water while others were stripped using

air-blown grit (sand-blasting) to remove barnacles, rust, paint

1



"e'.s:"g:c SACRAMENTO

and other debris., The majority of the spent sand blasting grit
(grit) and detritus was recovered on the dry dock platform.
Curtains were installed at each end of the dry dock to minimize
the amount of grit which could enter the water. However, some of
the spent sand-blasting grit and detritus did fall from the
platform and enter the water of the Oakland Inner Harbor. The
materials collected from the dry dock 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) oil and
grease; (6) organotin compounds; (7) polynuclear aromatic
hydrocarbons; (8) phencls; and (9) phthalates. The analyzed
composite sediment sample contained a variety of analytes in a
wide range of concentrations. Of principle concern were the
concentrations of chromium, copper, lead, and zinc, the
identification of mono= and tributyltin (eorganotin) compounds,
and polynuclear aromatic hydrocarbon (PAH) and total petroleum
hydrocarbon 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 two 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,
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copper, lead and zinc, as well as mono-, di-, tri-, and

tetrabutyltin. A summary of the 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 II
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.
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2.0 SITE DESCRIPTION
2.1 Site Location

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

2.2 Site Layout

The Site is generally flat lying and slopes slightly to the
west. The Site is predominantly covered by asphalt, however, the
north-western property boundary is not covered. Approximately

one half of the Site is covered by buildings.

The Site consists of a floating dry dock, two piers, a
moving crane gantry and associated work area, a warechouse,
machine sheop, carpentry shop, power generating house and
associated office structures. The southern pier is in a state of
severe disrepair. The inshore area south of this pier appears to
contain the remnants of decaying marine structures such as piers,
moorings, etc.

2.3 Surface and Marine Geoclogy

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
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Quaternary marine and nonmarine alluvial sediments consisting of
clays and silts. The local soil geology of the Site consists of
fill material overlying silty clays.

The Oakland Inner Harbor in the vicinity of the Site has a
maximum water depth of approximately 50 feet. The shallow marine
sediments present are known locally as "bay mud" and consist of
gray clay which is locally sandy. Distribution of these
unconsclidated 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 occur 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 21 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 21 cores
represented six different areas with three or five 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 on the
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 Oakland Inner Harbor 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, )

M'WW%‘dHﬁk\szu?

utilized. - weder S0l €0

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 fluig
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 bhottle 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
Methed 8270,

The laboratory analytical results are discussed in Section
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3.2 S8 ent Sa i Decontami Q rocedures

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

1. 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 dust-free environment.

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

Al]l 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 coverlng 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. The 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

8
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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. The core was logged by a
geologist as it was extruded. An attempt was made torquantify
the amount of grit in each subsample as the core was extruded.
The term "slightly gritty” was applied to sediments estimated to
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contain 0-10 percent grit; "moderately gritty", was applied to

sediments estimated to contain 10-30 percent grit; and "very
gritty" was applied to sediments estimated to contain over 30
percent grit. 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 1lid 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

11
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4.0 SEDIMENT DESCRIPTION AND DISTRIBUTION U,y oorey  Svigpd

The description of the sediment distribution for the site is
based on observations of 21 sediment cores collected over an
approximate area of 191,250 square feet. The 21 sampled stations
yielded an average of 4.20 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 light grey to brown in color, saturated and soft near
the surface, and became darker in color, very firm and less moist
at depths of three to four feet below the sediment surface.

Cores from sample locations 1-C, 4-B and -C, 5-A, -B, -C, and
-D, and 6~E generally contained the following lithology: surface
to one foot -~ light gray to orange-brown clay, very soft and
saturated; one foot to three feet - medium to dark gray clay,
slightly moist, becoming firm and contained lenses of spent sand-
blasting material; three feet to four feet - medium dark gray

clay, firm and dry.

Cores from sample locations 1-A, and -B, 2-A, -B, and -C, 3-
3-A, -B, and -C, 4-A and -B, and 6-A, -B, -C, and -D, generally
contained the following lithology: surface to one foot - gray to
light brown clay, slightly to locally very gritty, very soft,
saturated; one foot to two feet - black sediment, lenses of very
gritty material, saturated, 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, locally high hydrogen sulphide content, locally
slightly gritty; three feet to five feet - dark gray clay,
slightly moist, becoming more firm with increasing depth,
occasional slightly gritty lenses.

Lateral distribution of sediment types and grit was
determined by plotting three cross sections of the Site based on
the samples described in the sample logs. The relevant lines of

12
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L
section are shown in Figure 5. Interpolated cross sections of
the sediments are presented in Figure 6, Figure 7 and Figure 8.
Figure 9 presents the areas where the grit content is estimated
to be greater than 30 percent in the surface sediments.

13
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5.0 LABORATORY ANALYTICAL RESULTS

Tox Scan and QA Lab analyzed six sediment samples and two
sea-water samples (one composite sample of PDDII-2, PDDII-3, and
PDDII-4 to represent the Site and one discrete sample, PDDII-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, PDDII-
2, PDDII-3, and PDDII-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 (PDDII-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 Concentrations (STLC).

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
laboratories reported in results in micrograms per liter, Table 4
presents the results in milligrams per liter to facilitate
comparison with previous analyses. The detailed analytical
laboratory results and the associated documentation 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 103
sediment samples were submitted. These samples represent six
distinct sample areas, three to five cores having been collected
per area. Each of the sediment samples collected at cne 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
composited with the one-foot samples from cores 5B, 5C, and 5D to
form one sample for sample 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. A

portion of each sample was shipped to QA Lab for PAH analysis.

Tox Scan determined that all of the samples contained
concentrations of mono-, di-, and tributyltin compounds, except
the sample representing area 5 (PDDII-5) which only contained di-
and tributyltin compounds. None of the samples analyzed
contained concentrations of tetrabutyltin in excess of the
method's detection limit of 0.002 milligrams per kilogram

. i
(mg/kg) . i o

Concentrations of m:jébutyltin ranged from 2 mg/kg in the
0.002 to 0.013 mg/kg in the sample
representing area 1. Concentrations of dibutyltin ranged from

sample representing are

0.008 mg/kg in the sample representing area 5 to 0.27 mg/kg in
the sample representing area 6. Concentrations of tributyltin
ranged from 0.006 mg/kg in the sample representing area 5 to 0.24
mg/Kg in the samples representing areas 1 and 6. Table 6
summarizes the analytical results for organotin compounds.
Although the laboratories reported the results in micrograms per

15
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kilogram, Table 6 presents the results in milligrams per kilogram
to facilitate comparison with previous analyses. The detailed
analytical laboratory results and associated documentation are

included as Appendix C.

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
concentrations of various analytes which are between the State of
California Title 22, Article 3, Section 66261.24 Soluble
Threshold Limit Concentrations (STLC) and the Total Threshold
Limit Concentration (TTLC). 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
as milligrams per kilogram to facilitate comparison with previous
analyses. The detaliled analytical results and associated

documentation are included as Appendix C.

QA Lab reported that all samples analyzed contained
detectable concentrations of polynuclear aromatic hydrocarbons
(PAH) . The sample representing area 3 contained the highest
concentrations (a total of 4.908 mg/kg) 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 Dock and Repair Yard II facility have impacted
the inshore sediments in the vicinity of the Site. Figure 6
indicates that the highest concentrations of grit are east and
west of the dry dock pier.

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 21
discrete sample locations.

The sea-water sample representing the Site exhibits almost
identical analytical results to those of the background sea-water
sample, except in the case of lead. The lead concentration
detected in the composite sample was approximately three times
greater than the background sea-water sample [0.52 micrograms per
liter (pug/L) compared to 0.19 ug/L]. 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#1 appears to have been
collected in the intertidal zone west of the dry dock pier close
to the Site/Embarcadero Avenue boundary. This sample contained
the most elevated concentrations of organotin compounds (0.422

mg/kg of dibutyltin). This area corresponds to Versar sediment

17
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sample area number 6, which contained approximately half the
concentrations of organotin compounds. The sediment core log for
area 6A indicates that the sediments in this area contain a high

percentage of spent sand-blasting material.

The second RWQCB sediment sample, PDD#2, appears to have been
collected in the intertidal zone east of the dry dock pier. The
analytical results for the composite sample for area 1 and PDD#2
appear to be within the same orders of magnitude.

The general widespread distribution of organotins is probably
due to the low density of the medium causing the paint
flakes/organotins to be spread by wave, current and tide action.
The elevated concentrations of organotin compounds in sample
areas number 1 and 6 are probably associated with the high
percentage of spent sand-blasting in the sediments in these
areas.

. Sample area number 3 contained the highest concentration of
polynuclear aromatic hydrocarbons. These PAHs may be associated
with the remnants of numerous abandoned pier and mooring
structures) which are located in this sample area.

All of the areas sampled contained detectable levels of the
CAM 17 Metals. The composite samples from all the sediment
sample areas contain concentrations of various metals whose
values are between the State of California, Title 22, Article 3,
Soluble Threshold Limit Concentrations (STLC) and the TTLC. All
of the 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 (area 2); beryllium (areas

1, 2, 4 and 5); cadmium (area 2):; and zinc (area 3).

Title 22, Article 3, Appendix II(b) states that a waste
. extraction test (WET) shall be performed if the total

18
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concentration in a waste, or other material, listed in Section
66261.24 eguals 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 samg&s:l and mercury (two
samples) concentrations in the composite samples were greater
than 10 times the respective STLC values. Therefore these '
samples should be reanalyzed following the WET procedure to
determine the extractable amounts of lead and mercury in the

sediments.

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.

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 II Sediment Sample Location Map
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TABLE 1

SUMMARY OF SITE ASSESSMENT SEDIMENT

ANALYTICAI RESULTS!/2

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

Compound Yard II
Composite Sample’

Antimony 6.43 @?ﬂ‘
Arsenic 24.98
Cyanide 0.370
Cadmium 0.74
Chromium 246
Copper 4890
Lead 113
Mercury 0.02

. Nickel 138
Selenium 0.72
Silver 3.7
Thallium 33
Zinc 507
TPH* 1,800
Monobutyltin 0.013
Dibutyltin <0.0005
Tributyltin 0.007

‘Detection limits vary dependent on compound

2sample date March 27, 1990

*Results reported in equivalent to parts per
million

“TPH = Total petroleum hydrocarbons
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TABLE 2

SUMMARY OF SITE ASSESSMENT SEDIMENT
ANALYTICAL RESULTS FOR POLYNUCLEAR AROMATIC
HYDROCARBON COMPOUNDS'/?

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

Compound3 Yard II
Composite Sample
(mg/kg)*
Anthracene 0.043
Benzo{a)Anthracene 0.096
Benzo(a) Pyrene 0.230
Benzo(k) Fluoranthene 0.520
. bis(2-Ethylhexyl) 0.120
Phthalate
Chrysene 0.190
Fluoranthene 0.190
Phenanthrene 0.069
Pyrene 0.180

'Detection limits for EPA Method 8270
dependent on compound

’sample _date March 27, 1990

30nly detected compounds reported

‘Milligrams per kilogram
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. TABLE 3

SUMMARY OF RWQCB' SEDIMENT SAMPLE
ANALYTICAL RESULTS?

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

PDD #1 PDD #2
W.E.T.3 W.E.T.
mg/kg* mg/I? ng/kg mg/L
Inorganic Analysis
Arsenic 21 0.21 13 0.11
Cadmium 4.3 <0.01 1.2 0.01
Chromium 47 1.0 230 6.5
Copper 1,500 5.3 280 0.24
Lead 92 4,1 42 3.8
Mercury 1.2 <0.0002 0.45 <0.0002
. Nickel 25 0.39 140 11
Selenium <10 <0.0002 <10 <0.0002
Silver ' <1 <0.01 <1 <0.01
Zinc 450 24 210 29
Organctin Compounds
Monobutyl 0.075 0.064
Dibutyl 0.422 0.246
Tributyl 0.404 0.246
Tetrabityl 0.0094 <0.005

' Regional Water Quality Control Board - San Francisco Bay Region

? sample date May 24, 1990

3 Waste Extraction Test Results
* Results reported in milligrams per kilogram

. > Results reported in milligrans per liter
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TABLE 4
SUMMARY OF SEA- R ANALYTICAL RESULTS'

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

Analyte?? Sample Number

PDDII-1 Composite*
Antimony <0,0006 <0.0006
Arsenic 0.002 0.002
Barium <0.1 <0.1
Beryllium <0.01 <0.01
Cadmium 0.00017 0.0001
Chromium <0.0025 <0.0025
Cobalt <0.005 <0.005
Copper 0.00587 0.0056
Lead 0.00019 0.00052
Mercury 0.000125 0.00017
Molybdenum 0.0088 0.0097
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 0.008 0.0088
Organotin Compounds®® <10 <10
Polynuclear Aromatic’ N.D.% N.D.

Hydrocarbon Compounds

! Sample date June 4, 1991

Results reported in @illigrams per liter. P
Various EPA analytical methods for CAM metals.

“ Composite sample of PDDII-2, PDDII-3, and PDDII-4
Pentyl derivatization using GC/MS

Results reported in nanograms per liter

7 EPA Method 8100

Not detected at or above method's detection limits
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TABLE &

CORREILATION OF LABORATORY SAMPLE NUMBERS AND
FIELD SAMPLE NUMBERS

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

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

PDDII-1A-1
PDDII-1B~1 =255 -254
PDDII-1C-1

PDDII-2A-1
PDDII-2B-1 -258 =257
PDDIT-2C-1

. PDDII-3A-1

PDDII-3B~1 ~249 -248
PDDII-3C~-1

PDDIT-4A-~1 =252 =251
PDDIT-4B-1
PDDII-4C-1

PDDITI-5A-1
PDDII-5B~-1 =261 ~-260
PDDII-5C-1
PDDII-5D-1

PDDITI-6A-1
PDDII-6B-1 =265 -264
PDDII-6C-1
PDDII-6D-1
PDDII-6E-1
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TABLE 6
SUMMARY OF SEDIMENT ANALYTICAL RESULTS
FOR ORGANOTIN COMPOUNDS'/2

Pacific Dry Dock and Repair Facility
Yard II, 0Oakland, California

Sample Monobutyltin Dibutyltin Tributyltin Tetrabutyltin
Area’ (mg/kg*) (ng/kg) (mg/kg) (mg/kg)
PDDII-1 0.013 0.260 0.240 <0.002
DDII-2 0.002_ 0.014 0.017 <0.002
PDDII-3 0.005 0.074 0.058 <0.002
PDDII-4 0.007 0.031 0.015 <0.002
PDDII-5 <0.002 0.008 0.006 <0.002
PDDII-6 0.007 0.270 0.240 : <0.002

Py

Sample date June 6, 1991

8]

Pentyl derivatization using GC/Flame photometric detector

W

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

Rl

Concentrations presented in milligrams per kilogram
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TABLE 7

SUMMARY OF SEDIMENT ANALYTICAL RESULTS

FOR CALIFORNTA ASSESSMENT MANUAL METALS'

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

Analyte2 Samnple Area’

PDDII;l PDDIT-2 PDDII-2 PDDIT-4 PDDII-5 PDDII-6

(mg/kg”) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

M f T

Antimony #5:¢ 19 19 22 18 17 19
Arsenic 552 2.3 2.3 3.0 2.1 2.1 3.2
Barium ise/gece 81 110 57 57 76 84
Berylliumcnq@aO.Bl 0.85 0.73 0.78 0.87 0.67
Cadmium hywa 0.35 1.0 0.87 0.79 0.64 0.63
hromium /.. 67 86 119 71 - 69 130
obalt . /... 11 10 12 9.1 9.4 10
Copper  is57q,, 200 55 230 86 41 190
Lead 5./ 1000 52 63 170 79 59 160
Mercury % 0.7 2.2 6.9 1.6 1.4 0.6
Molybdenum /5.2 4 4.8 22 4.4 3.9 1%
Nickel 2v/2:00 38 56 54 39 40 44
Selenium icfie. 0.27 0.25 0.27 0.24 0.20 0.23
Silver &./5w. 0.93 1.2 1.4 1.2 1.1 0.96
Thallium 7./7%: 9.4 9.3 10 8.4 8.9 8.8
Vanadium 2+ /34p0 62 69 62 59 62 56
Zinc T50f/dusn 140 140 310 170 110 290

1 Sample date June 6, 1991

? Various EPA analytical methods for CAM 17 Metals

3 Composite sample from one-foot subsample of each core in area
4

Results reported in milligrams per kilogram.gqu
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TABLE 8
SUMMARY OF SEDIMENT ANALYTICAL RESULTS
FOR POLYNUCLEAR AROMATIC HYDROCARBON COMPOUNDS!?

Facific Dry Dock and Repair Facility
Yard 11, Oaklarmd, California

&

Analyte’ Sample Area
PODII-1 PDDII-2 PDDII-3 PODII-4 PODII-5 PODII-6

(mg/kg)*  (mg/kg)  (mgskgd)  tmgskgd  (maskgd  (ma/ka} Eo X
e [C8 B

g
Acenapthene <0.020 <0.020 0.428 <0.020 <0.020 o.08s e 10
Acenapthylene <0.020 <0.020 <0.020 0.020 <0.020 <0.020 _
Benzo{a)anthracene <0.020 <0.020 0.208 <0.020 <0.020 <0.020. ~
Benzo(b)fluoranthene <0.020 <0.020 0.104 <0.020 <0.020 0. 140
Chrysene 0.100 0.029 0.364 <0.020 <0.020 0.405 v
Fluoranthene 0.050 <0.020 0.790 0.033 <0.020 0,448 T
Fluorene <0.020 0.119 <0.020 <0.020 0.027 0.026 '

Naphthalene <0.020 <0.020 0.129 0.110 <0, 020 A5 s
—Phenanthrene 0.062 <0,020 1.09% <0.020 <0.020 0.555 ..
Pyrene 0.109 0.078 1.790 0.285 <0.020 0.744 T

Sample date June 4, 1991

EPA Method 8100

Only detected compounds reported

Composite sample from one-foot subsample of each core in area
Results reported in milligrams per kilogram wet weight

B oa W R e
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APPENDIX A

Sediment Lithology Logs
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SAMPLE LOG
-Marine Sediment Sampling-

L e EAL T A s

. PROJECT : Crowley Maritime Station No. PDDII-1A

SITE: Pacific Dry Dock - Yard II Date Sampled 6-6-91

JOB NO. 1457-028 Time 10:10

' Water Depth 33’

POSITION (State Plane Coordinates): Tidal Stage

Northing 474149.2 Recovery 5'3

Easting 1490444.1 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 materiais, odor,
staining)
Medium gray clay, slightly gritty PDDII-1A-Surf.

. Dark gray clay, loose, gritty layer PDDII-1 A-1 Composited

—{ 2] Mediom gray to gray-green clay, organic, PDDII-1A-2

slightly gritty

Black clay, gritty PDDII-1A-3

—{ 41 Black clay PDDII-1A-4

Dark gray clay, sandy, dry on bottom, PDDII-1A-5
. becoming moist, no odor




SAMPLE LOG
-Marine Sediment Sampling-

‘Wersar

. PROJECT : Crowley Maritime Station No. PDDII-1B
SITE: Pacific Dry Dock - Yard I Date Sampled 6-6-91
JOB NO. 1457-028 Time 10:32
“_’ater Depth 36’
POSITION (State Plane Coordinates): Tidal Stage
Northing 474207.8 Recovery 1'5
Easting 1490268.3 Logged By: James G. Jensen
Contractor :Kinnetic Laboratories, Inc. Sampling Mechanism: Gravity Corer
DEPTH SAMPLE DESCRIPTION SENT TO
(feer) (sediment type, color, grain size, sorting, roundness, SAMPLE NO. LAB
plasticity, moisture content, trace materials, odor,
staining)

Med. gray to gray-green clay, moderately gritty PDDII-1B- Surf.

Dark gray clay, moderately gritty, no odor, PDDII-1B-1 Composited
large piece of metal at base of sample

o
5

i

:

i
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SAMPLE LOG
-Marine Sediment Sampling-

PROJECT : Crowley Maritime Station No. PDDII-1C
SITE: Pacific Dry Dock - Yard II Date Sampled 6-6-91
JOB NO. 1457-028 Time 10:52

Water Depth 35

POSITION (State Plane Coordinates): Tidal Stage
Northing 474035.0 Recovery 3'10

Easting

1490052.6 Logged By: James G. Jensen

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

DEPTH
(feet)

SAMPLE DESCRIPTION SENT TO

(sediment type, color, grain size, sorting, roundness, SAMPLE NO.
plasticity, moisture content, trace materials, odor,
staining)

LAB

7

z

y

;

P

Med. gray to gray-gm clay, soft, moist PDDII-1C-Surf.

Dark gray to gray-grn clay, soft, moderately gritty | PDDII-1C-1 Composited

Grit unit @ 2'
Dark gray clay, loose, moderately gritty PDDII-1C-2

Dark gray clay, loose, slightly gritty; no odor PDDII-1C-3

Gray clay, sandy, 90% sand(?) at base of core PDDII-1C-4
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“". | . SMLE LOG _
TR -Marine Sediment Sampling-

. PROJECT : Crowley Maritime Station No. PDDII-2A
SITE: Pacific Dry Dock - Yard II Date Sampled 6-6-91
JOB NO. 1457-028 Time 11:22
Water Depth 25'
POSITION (State Plane Coordinates): Tidal Stage o
Northing 473920.9 Recovery 5'2
Easting 1490159.5 Logged By: James G. Jensen
Contractor :Kinnetic Laboratories, Inc. Sampling Mechanism: Gravity Corer
SAMPLE DESCRIPTION
DEPTH (sediment type, color, grain size, sorting, roundness, SAMPLE NO. SENT TO
(feet) plasticity, moisture content, trace materials, odor, LAB
staining)
Gray-green to medium gray clay, moist PDDII-2A-Surf.
Med. gray to gray-green and dark gray clay, PDDII-2A-1 Composited
. moist, moderately gritty
Dark gray clay, slightly moist, slightly gritty PDDII-2A-2
Dark gray clay, slightly moist, slightly gritty PDDII-2A-3
—E— Black clay, oily; strong hydrocarbon odor PDDII-2A-4
Dark gray clay, firm, hydrocarbon odor, slightly PDDII-2A-5

gritty




| "‘,"’" SAMPLE LOG

-Marine Sediment Sampling-

PROIECT : Crowley Maritime Station No. PDDII-2B

SITE: Pacific Dry Dock - Yard I1 Date Sampled 6-6-91

JOB NO. 1457-028 Time 11:41

Water Depth 28’

POSITION (State Plane Coordinates): Tidal Stage
Northing 4738762 Recovery 5'1
Easting 1490026.5 Logged By: James G. Jensen

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

DEPTH SAMPLE DESCRIPTION

(feet) (sediment type, color, grain size, sorting, roundness, SAMPLE NO. S%TO
plasticity, moisture content, trace materials, odor,
staining)
Med. gray clay, slightly moist, slightly gritty PDDII-2B-Surf.
® {11 Med. gray clay, slightly moist PDDII-2B-1 Composited

Med. gray clay, slightly moist PDDII-2B-2

Dark gray to black clay, slightly gritty PDDII-2B-3

—E— Med. gray to gray-grmn clay, stiff, less firm PDDII-2B-4

Med. gray to gray-gn clay, stiff, very firm PDDII-2B-5

. Sediment at base of core barrel - med. gray to
gray gmn clay, very firm, trace framb. pyrite
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SAMPLE LOG
-Marine Sediment Sampling-
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PROIJECT : Crowley Maritime Station No. PDDII-2C
SITE: Pacific Dry Dock - Yard II Date Sampled 6-6-91
JOB NO. 1457-028 Time 12:05
Water Depth 21"
POSITION (State Plane Coordinates): Tidal Stage
Northing 474024.7 Recovery 5'2
Easting 1489914.7 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)
Dark to medium gray clay, moist, moderately gritty | PDDI-2C-Surf.
. Dark gray clay, moist, less firm, strong H2S odor | PDDII-2C-1 Composited
Dark gray clay, firm, strong H2S odor, PDDII-2C-2
slightly gritty
— 3 Med. gray to gray-green clay, very firm, top PDDII-2C-3
of sample black and slightly gritty up to 2'10"
{ 4] Med. gray to gray-green clay, very firm PDDII-2C-4
Dark gray clay, soft, moderately gritty PDDII-2C-5
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SAMPLE LOG
-Marine Sediment Sampling-

LR L o L At

PROJECT : Crowley Maritime Station No. PDDII-3A
SITE: Pacific Dry Dock - Yard II Date Sampled 6-6-91
JOB NO. 1457-028 Time 7:51
Water Depth 7'
POSITION (State Plane Coordinates): Tidal Stage |
Northing 474447.9 Recovery 2'5
Easting 1490678.0 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 NQO. LAB
plasticity, moisture content, trace materials, odor,
staining)
Gray to hight gray clay, gritty PDDII-3A-Surf.
Lt. gray silty clay unit @ 10"
® Dark gray clay, slightly gritty; oily sheen PDDII-3A-1 | Composited
from 1'to 2'
Dark gray clay, soft, sticky; H2S odor PDDII-3A-2




I "‘3"‘ SAMPLE LOG

T -Marine Sediment Sampling-

PROJECT : Crowley Maritime Station No. PDDII-3B
SITE: Pacific Dry Dock - Yard I Date Sampled 6-6-91
JOB NO. 1457-028 Time 8:02
Water Depth 19'
POSITION (State Plane Coordinates): Tidal Stage
Northing 474266.4 Recovery 4'5
Easting 1490629.8 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 with some black material PDDII-3B-Surf.
{11 Black clay, sandy, slightly gritty PDDI-3B-1  |Composiied
—{ 2} Black clay, sandy, slightly gritty PDDII-3B-2
— 3 Black clay, sandy PDDII-3B-3
— 4} Black clay, slightly gritty PDDII-3B-4




"e" SAMPLE LOG

PRI -Marine Sediment Sampling-

PROJECT : Crowley Maritime Station No. PDDII-3C
SITE: Pacific Dry Dock -Yard II Date Sampled 6-6-91
JOB NO. 1457-028 Time 8:20
Water Depth 27
POSITION (State Plane Coordinates): Tidal Stage
Northing 474118.2 Recovery 5'2
Easting 1490616.1 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)
Medium to dark gray clay, moist, gritty PDDII-3C-Surf.
[ 1 Medium to dark gray clay, moist, gritty PDDII-3C-1 Composited
Medium to dark gray clay, moist, gritty PDDIL-3C-2
Grit unit @ 2.5, "greasy grit"
Medium to dark gray clay; hydrocarbon odor PDDII-3C-3
— 4] Gray clay, slightly moist, trace of shell material PDDII-3C-4
Gray-green clay, firm PDDII-3C-5
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PROJECT : Crowley Maritime
SITE: Pacific Pry Dock - Yard IT

SAMPLE LOG
-Marine Sediment Sampling-

Station No. PDDII-4A
Date Sampled 6-6-91

JOB NO. 1457-028 Time 8:57
Water Depth 20'

POSITION (State Plane Coordinates): Tidal Stage

Northing 474196.6 Recovery 5 3

Easting 1490725.8

Contractor :Kinnetic Laboratories, Inc.

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)
Dark gray clay, slightly gritty PDDII-4A-Surf,
—E_ Dark gray clay, slightly gritty PDDII-4A-1 Composited
Gray-green and black clay, very loose, wet; H2S PDDII-4A-2
odor
. | Med. gray clay; hydrocarbon odor PDDII-4A-3
—E]— Med. gray clay, hydrocarbon sheen and odor PDDII-4A-4
-5} Gray-grn sand, very clay-rich, organic rich PDDII-4A-5
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-Marine Sediment Sampling-

PROJECT : Crowley Maritime Station No. PDDII-4B

SITE: Pacific Dry Dock - Yard I1 Date Sampled 6-6-91

JOB NO. 1457-028 Time 9:16

Water Depth 25

POSITION (State Plane Coordinates): Tidal Stages, 4
Northing 473999.2 Recovery
Easting 1490702.6 Logged By: James G. Jensen

Contractor :Kinnetic Laboratories, Inc. Sampiing 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)
No surface sediment recovered (no surface
sample)
. Dark gray clay, sandy PDDII-4B-1 Composited

—{ 21 Dark gray clay PDDII-4B-2

Gray clay PDDII-4B-3

~— 4 Gray-green clay, soft PDDII-4B-4

-—E— Dark gray clay; very organic rich, hydrocarbon PDDII-4B-5

. odor?
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" SAMPLE LOG

-Marine Sediment Sampling-

PROJECT : Crowley Maritime Station No. PDDH-4C
SITE: Pacific Dry Dock - Yard 1 Date Sampled 6-6-91
JOB NO. 1457-028 Time 9:36
Water Depth 24’
POSITION (State Plane Coordinates): Tidal Stage
Northing 473814.1 Recovery 4'10
Easting 1490628.6 - 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)
Med. gray to gray-gmn clay, sandy, very loose PDDII-4C-Surf.
. Med. gray to gray-grn clay, sandy PDDII-4C-1 Composited
Med. gray to gray-gm clay, sandy PDDII-4C-2
{3 Dark gray clay PDDII-4C-3
{41 Black clay, no odor PDDIH-4C-4




I "’Sﬂ SAMPLE LOG

-Marine Sediment Sampling-

PROJECT : Crowley Maritime Station No. PDDII-5A
SITE: Pacific Dry Dock II Date Sampled 6-6-91
JOB NO. 1457-028 Time 13:29
Water Depth 37
POSITION: Tidal Stage
Northing 473767.3 Recovery 1'6
Easting 1490130.2 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)
Med. gray to gray-green clay, moist, orange-brown | PDDII-5A-Surf.
color in part
. Dark gray clay, shell fragments, sl. moist, . | PDDII-5A-1 Composited
slight H2S odor, trace of grit.

Sediment at base of core barrel - med. gray sand, | PDDII-5A-2
f.gr. to m. gr., subrd to subang, 15% clay, mod. srtd,
(80% qtz, 15% clay, 5% rk frags-1/2" size, gray
and red in color)

:

:

;

I




"L‘ SAMPLE LOG

. -Marine Sediment Sampling-
PROJECT : Crowley Maritime Station No. PDDII-5B
SITE: Pacific Dry Dock 11 Date Sampled 6-6-91
JOB NO. 1457-028 Time 13:51
Water Depth 38’
POSITION: Tidal Stage
Northing 473854.6 Recovery 3'6
Easting 1490016.9 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. LAB
plasticity, moisture content, trace materials, odor,
staining)
Gray to orange-brown clay; very loose PDDII-5B-Surf.
. —-I]— Dark gray to black clay PDDII-5B-1 Composited
Dark gray to black clay, softer than below PDDII-5B-2
Medium gray clay, firm PDDII-5B-3
{414 Medium gray clay, firm, dry. "bay mud" PDDII-5B-4
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. PROJECT : Crowley Maritime
SITE: Pacific Dry Dock I
JOB NO. 1457-028

POSITION:
Northing 473925.7
Easting 1489917.8

Contractor :Kinnetic Laboratories, Inc.

"e"s SAMPLE LOG

-Marine Sediment Sampling-

Station No. PDDII-5C

Date Sampled 6-6-91

Time 14:10

Water Depth 38'

Tidal Stage

Recovery 4

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)
Gray and orange-brown clay, very fluid PDDII-5C-Surf.
. L[ 1| Medium gray clay, no odor PDDIH-5C-1 Composited
Medium gray clay, no odor PDDII-5C-2
Medium gray clay, no odor PDDII-5C-3
—{ 4]+ Medium gray clay, firm, no odor PDDII-5C-4




SAMPLE LOG
-Marine Sediment Sampling-

PROJECT : Crowley Maritime Station No. PDDII-5D
SITE: Pacific Dry Dock II Date Sampled 6-6-91
JOB NO. 1457-028 Time 14:29
Water Depth 32
POSITION: Tidal Stage
Northing 473979.1 Recovery 4'4
Easting 1489822.6 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)
Gray and orange-brown clay; loose, trace sand PDDII-5D-Susf.
. H 1 park gray clay; loose, trace sand PDDII-5D-1 Composited
Dark gray clay; moist, slightly sandy PDDII-5D-2
Dark gray clay; moist, slightly sandy PDDII-5D-3
(4] Medium gray clay; firm, no odor PDDII-5D-4
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-Marine Sediment Sampling-
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. PROJECT : Crowley Maritime Station No. PDDII-6A

SITE: Pacific Dry Dock II Date Sampled 6-6-91
JOB NO. 1457-028 Time 15:35

Water Depth 4’

POSITION: Tidal Stage
Northing 474757.0 Recovery 3'2"
Easting 1490604.6 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)

Dark gray and orange-brown clay; worm tubes and | ppDII-6A-Surt.
very gritty.

Black clay; organic rich, loose, very gritty PDDII-6A-1 Composited

@
5

-

Medium gray clay; heavy H2S odor, slightly silty PDDII-6A-2

7

Medium gray clay; moist, slightly silty PDDII-6A-3
Base of core; gray clay, abundant shell fragments

p | &




‘s SAMPLE LOG

. -Marine Sediment Sampling-

PROJECT : Crowley Maritime Station No. PDDII-6B
SITE: Pacific Dry Dock I1 Date Sampled 6-6-91
JOB NO. 1457-028 Time 16:02
Water Depth g'
POSITION: Tidal Stage
Northing 474578.3 Recovery 2'10
Easting 1490421.6 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)
Gray and orange-brown clay; loose, some organics, | PDDII-6B-Surf.
silty, slightly gritty
. Black clay; loose, slightly gritty PDDII-6B-1 Composited
(2 Black clay; hydrocarbon odor, slightly loose and | PDDII-6B-2
slightly gritty
L 4]
{5}




V‘}"" SAMPLE LOG

-Marine Sediment Sampling-

PROJECT : Crowley Maritime Station No. PDDII-6C
SITE: Pacific Dry Dock II Date Sampled 6-6-91
JOB NO. 1457-028 Time 15:14
Water Depth 19’
POSITION: Tidal Stage
Northing 474246.8 Recovery 5'3"
Easting 1490063.4 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, odor,
staining)
Medium to dark gray clay; slightly gritty PDDII-6C-Surf.
. {1 Black clay; loose, moderately gritty PDDII-6C-1 Composited
Black clay, very gritty PDDIL-6C-2
—{31H Pure grit in black clay PDDII-6C-3
— 4 Black clay; loose, moderately gritty PDDII-6C-4
—{5 Black clay; loose, slightly gritty PDDII-6C-5
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SAMPLE LOG
S -Marine Sediment Sampling-

. PROJECT : Crowley Maritime Station No. PDDII-6D
SITE: Pacific Dry Dock I Date Sampled 6-6-91
JOB NO. 1457-028 Time 14"54
Water Depth 22
POSITION: Tidal Stage
Northing 474128.8 Recovery 5'2
Easting 1489967.8 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 and gray-brown clay; very loose and PDDII-6D-Surf.
moderately gritty
. Black gray; moderately gritty and loose PDDII-6D-1 Composited
Black clay; very gritty PDDII-6D-2
Black clay; very gritty PDDII-6D-3
(41 Black clay; 40% grit PDDII-6D-4
{51+ Black clay; semi-moist, hydrocarbon odor, PDDII-6D-5
. slightly gritty




wersar SAMPLE LOG

LI G A -Marine Sediment Sampling-

. PROJECT : Crowley Maritime Station No. PDDII-6E
SITE: Pacific Dry Dock I1 Date Sampled 6-6-91
JOB NO. 1457028 Time 16:21
Water Depth 18
POSITION: Tidal Stage
Northing 474891.5 Recovery 5'2
Easting 1490206.1 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)
Medium gray clay; loose PDDII-6E- Surf.
. Black clay; sandy, moderately gritty PDDII-6E-1 Composited
_@_ Black, sandy clay; very loose PDDII-6E-2
Black, moderately gritty clay; very loose PDDII-6E-3
(4] Black, moderately gritty clay; loose, PDDII-6E-4
sand layer at 4'
Black clay; moderately gritty, loose PDDI-6E-5
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APPENDIX B

RWQCB-Required Analytical Detection Levels
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STATE OF CALIFORNIA QEQRAE m:uuu& Qovernor

\'aron NIA REGIONAL WATRR@UADRYCDOtROL BOARD
FRANCISCO BAY REGION & REP AIR CO. ' i) @

1000 HARRIBON STRENT, BLITR 100

QAXIAND , OA PA1R 146 1590
‘—?a [m August 6, 1990
BCEIVE ?ile no., 2199.9218 and
AP ANN ~° 4199.3174

Mr. Robhart Hartsock
Pacifia Dry Doek
and Repalr Company
321 Embarcaderc ‘ REC'D gy
Qakland, CA $4808 -

. e TR
AUU 9 }990
SEDIMENT SAMPLING CMO pioe
SEATIANAGEME
Dear Mr. Harvsooxi EATTLE W CMENT

At our meeting of Juna 26th at this office Reglonaml Board starf
disoussed with you the results of metals analyses performed on
sadimont and watar samples taken from the day in the tidal area of
the two Pacific Dry DocK facilitias on May 24, 15%0.

;. The sediment samples and the water samples both contalnsd very high
levels of chromium, ocopper, lead and 3ing, all of which ars
constituents of marine antifouling paint. The asdiment samples

vers alsc analyzed for corgano~-tin and coentained high lavels of this
highly toxic class of cempounds,

The nearshore area of tha two facllitiss was covared with the
sandblasting grit used to ramove paint from vessels at your
vperation. Tha widespraad occurrance of thisz sandblasting grit
observed in the Bay at Pagific Dry Dock and ths presence of heavy
metals in the sediments indjicates that waste material from the
activitiea at Paclfic Dry Dock has been allowed to enter the Bay,
This is a violation of the waste dlscharge regulrements (Crder
Numnbeyxs 84-11, and 85-~11%) for the two facilities.

Due to tha levels of contaminants present in the camplas analyzed
it may be necessary to remave contaminated sediments Zrom these

sites. Accordingly, the extent of contamination must bhe
determined.

Saction 132687 of the California Water code (Porter - Cologne Act)
gives ths Regiconal Watar Quality Control Board the authority to
investigate water quality in relation to a waste discharge and to
raquire a waste discharger t¢ supply related tachnical reports
deamed necassary. Therefora, in accordance with Section 13267 of
the California Water Codes wWe reqguest ThAT you submit a plan
ingluding a time schedule for the sampling and analysls necessary
. to determine the extent of contamination in the Bay sediments at
your dry dock facilitias ae 321 Embarcadaro and 1441 Embarcadero
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in oCakland. The plan ghould address ehe WwWork necssaaxy ¢a
detarmine the area ocontaminsted and tha dapth to whicsh

contamination occurs in the sedimeants. The following parameters
sheula pa analyzed for: :

Baramater Ragulred oataction Lini® (ma/Xg)
Arsenic 10
Cadmiunm 10
Chramium 10
Copper .10
I‘ﬂd 10
Maroy ,an
Ninvpfy 1N
Sllver 1LV
Zine 2.00
Oorganotin 001

Polynuclear Aromatic Hydrocarbons (1) <02

(1) Analysis may be dropped if early results indicate thase
oonpounds are not a problen. ,

Finally, avery sffort must be mads to pravent tha discharge of
wvaste materlal such as spent sandblasting qrit and paint residus
from entering the Bay. The wideapread occcurrenca of suoh matarial
around your facilitiea indicatss it has been entering the Hay for

some time, This is in violation of tha waste dischargas
requiranents for the faoilities and Pagific Dry Dock and Rapair
could be subject to enforcement action by the Regional Board.

Please aubmit the information requested above by BSeptember 10,
1990. If you have any qusestions pleasa call David Barr of our

Indugtrial Section at (415) 464-1246,
' Sincerely!
P &l

Teng=Chung Wu
Chim?, Surfacs Water
Protection Division

DIBiorovwley

" g vens e e e . - - -



"e'.s..":\lc SACRAMENTO

APPENDIX C

Laboratory Analytical Results



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

PAHs (QAL)

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)

(~43)
(-47)
(-51)

(-55)

IBTs (TST)

(-40)



ToxScan Inc,

42 Hangar Way
. Watsonville, CA 95076
‘ (408) 724-4522

FAX {408) 724-3188

Versar, Inc.

5330 Priwmrcse Drive,

Sulte 228

Fair QOaks, CA 95628

Atru: Mr. Steve Wilson

REVISED REPORT: August 9, 1991
June 24, 1991

PDDIT -4

ND = None Detccted

MATERTAL: Seawater samples received June 5-7, 1991
ANALYSIS COMFLETED: June 24, 1991
ICENTIFICATION: Project No. 7703.026
TOXSCAN NUMBER: T-7710
REPORT: Quantitative chemical analysis for butyltin specizs by
pentyl derivatization using a Gas Chromatograph with a
Flame Photometric Detector is as follows, expressed as
nanograms per liter (parts per trillion) as received:
Sawnie ID Moncbutyltin Dibutylein Tributyltin Tetrabutvitin
. PLDT-1 ND ND ND NG
Compuosite: ND ND ND ND
PODI-2
PDDI-J
Pbby -4
rODII-1 NG ND tD HD
Composite: )] ND : ND . S ND
PbDIY-2 -
PDDII-3

Detection Limit = 10 parts per trillion

%@0 MA‘J&“

Labordtory Difector




ToxScan Inc.

42 Hangar Way

Waltsonvilla, CA 55076

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

Versar, Inc.
5330 Primrose Drive,
CA 95628

Fair Qaks,

Attn: Mr. Steve Wilson

MATERIAL:

ANALYSIS CCMPLETED:

IDENTIFICATION:
TOXSCAN NUMBER:

REPORT:

Analvyte

Antimony
Arsenic
Barium
Beryllium

Cadmium
Chromium
Cobalt

Copper
Lead
Mercury

Molybdenum
Nickel
Selenium
Silver

Thallium
Vanadium
Zinc

PDDI-1

ND

ND
ND

0.14
ND
ND

6.5
0.18
ND

11
5.0
ND
ND

ND
ND
12

ND = None detected

Suite 228

June 24, 1991

REVISED REPORT: September 17, 1991

Seawater samples received June 5-7, 1991

June 24, 1991

Project No. 7703.026

T-7710

Quantitative chemical analysis is as follows, expressed
as micrograms per liter, (parts per billion) as

received:
Composite: Composite:

PDDI-2 PDDIT-2

PDDI-3 PODII-3 Detection

PDDI-4 PDD-II-1 PDDIT -4 Limit
ND ND ND 0.6

2 2 2 2

ND ND ND 100
ND ND ND 10

0.13 0.17 0.10 0.01
ND ND ND 2.5
ND ND ND 5
5.9 5.7 5.6 1

0.24 0.19 0.52 0.08
ND 0.125 0.17 0.075
8.2 8.8 9.7 1
ND ND ND 5
ND ND ND 2
ND ND ND 0.08
ND ND ND 100
ND ND ND 1000
B.5 8 8.8 4

%/f@/ ANpfrn T

uaborafnry leector



ToxScan inc.

\

42 Hangar Way

Watsonville, CA 95076
(408) 724-4522

FAX (408) 724-3188

ELEMENT

ANTIMONY
ARSENIC
BARIUM

BERYLLIUM
CADMIUM
CHROMIUM

COBALT
OPPER
EAD

MERCURY
MOLYBDEUM
NICKEL
SELENIUM

STILVER
THALLIUM
VANADTUM
ZINC

Revised September 17, 1991

QA\QC FOR PROJECT # 7710

SPIKE % RECOVERY $ ERROR

AMOUNT  OF SPIKE
ug/1l

20 97 NA

10 100 0

10 * Na

10 120 NA

2.0 105 8

10 130 NA

20 70 NA

20 90 0

20 80 2

7.5 130 7

20 120 1

50 94 Na

10 111 NA

2 99 NA

*Fk 10 96 NA

*¥ 75 74 NA

100 122 3

ND = None Detected

NA = Not applicable

* = Spiked below detection limit
*% = Post Spiked

Sample used for QA/QC = Composite 2

Rep 1

ND
2.3
ND

ND
0.14
ND

ND
5.6
0.52

0.17
9.7
ND
ND

ND
ND
ND
8.8

Rep 2

ND
2.3
ND

ND
0.10
ND

5.6
0.48

0.13
9.4
ND
ND

ND
ND
ND
7.8

@éwz@ Crnpon 2

aboratory Difector



QUALITY ASSURANCE LABORATORY
6605 NANCY RIDGE DRIVE
SAN DIEGO, CALIFORNIA 92121
(619) S552-36136

— —— —— T i A W M M M M b o U S . S S e e e mm T R MR S S S e S LR S M s AR S e e oem e

TOXSCAN, INC.

ATTN: RAY MARKEL

42 HANGAR WAY
WATSONVILLE, CA 95076

DEAR CUSTOMER:

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

QUALITY ASSURANCE
LABORATORY



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

e A AR A M AR MR L A R Ah e M e e e e e SRS A M e M A —————————— ————

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 PDD SEDIMENTS

(WATER SAMPLES)
PROJECT NUMBER 7703.026

QUALITY ASSURANCE

LABORATORY



ey N ARG o 55 YL v v

AUGUST 14, 1991

{‘u, INC.

THOD 8100

POLYNUCLEAR AROHATIC HYDROCARBONS
SANPLE TYPE - SEA WATER

DETECTION 8070-91 8072-91 §078-91 £080-91
LINY 1-7710 37 1-7710 41, 45, 49 1-7710 53 T1-7710 57, 61, 63

ANALYSIS Us/L : ue/L ue/L Ue/L UG/L
ACENAPHTHENE 20.0 ND ND ND ND
ACENAPHTHYLENE 20,0 ND ND \D D
ANTHRACENE 20,0 ND KD ND N
BENIO(A}ANTHRACENE 20.0 ND ND ND ND
BENZO(AYPYRENE 0.0 ND ND ND ND
BENIO(B)FLUORANTHENE 20.0 WD ND ND ND
BENZO(GHT)PERYLENE 20.0 ND ND ND ND
BENI0(X)FLUORANTHENE 0.0 ND ND L1 ND
CHRYSENE 20.0 NO ND ND ND
BIBENIO{A, RYANTHRACERE 20.0 NB ND ND ND
FLUORANTHENE 20.0 KD WD ND ND
FLUGRENE 20.0 ND ND ND ND
INDENO(1,2, 3-CDIPYRENE 20.0 ND ND ND LU

THALENE 20.0 ND ND KB KD

NTHRENE 20,0 HD NO ND ND

NE 20.0 ND ND ND N
ND = NOWE DETECTED

2
PETER SHEN
LABORATORY DIRECTOR
@
QUALITY ASSURANCE

LABORATORY
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Composite

Composite

Composite

Composite

Composite

Composite

Composite

Composite

Composite

Composite

Composite

Composite

of:

of:

of:

of:

of:

of:

of:

of:

of:

of:

S80IL BAMPLES - Versar Project, T=-7710
(Twelve samples total)

Composite, SubsampleDesignations
{Subsample I.D."'s)

Client TSI PAH'S 17 _CAM ls +TBTs
1.D. 1.D, {OAL) TSI
PDDI-1A-1  (-02) (~70) (=71,=~72)
PDDI-18~1  (-08)

PDDI-1C-1  (-14)

PDDI-6A-1  (-16) (~=73) (=74,~75,=76)
PDDI-6B-1  (-21)

PDDI-6C-1  (=27)

PDDI-6D-1  (-32)

PDDI-4A-1  (-78) (=236) (=237)
PDDI-4B~1  (~81)

PDDI-3C-1  (=90) (-238) (=239,-240)
PDDI-3B-1  (=-94)

PDDI-3A-1 (-100)

PDDI-2A-1 (-103) (=241) (=242,-243)
PDDI-2B-1 (-108)

PDDI-2C-1 (=111)

PDDI~5A-1 (-115) (-244) (=245,=246,=247)
PDDI-5B-1 (=117)

PDDI=5C-1 (-122)

PDDI-5D-1 (-128)

PDDII-3A-1 (~-134) (~248) (-249,-250)
PDDII=3B-1 (-137)

PDDII~3C-1 (-142)

PDDII-4A-1 (-148) (=251) (=252, -253)
PDDII-4B8-1 (-153)

PDDII-4C-1 (-228)

PDDII-1A~1 (-233) (-254) (=255, =256)
PDDII-1B-1 (=159)

PDDII-1C-1 (-161)

PDDII-2A-1 (-166) (=257) (-258,-259)
PDDII-2B-1 (~172)

PDDII-2C~1 (~178)

PDDII-5A-1 (-184) (~260) (=261,-262,~263)
PDDII-5B~1 (-186)

PDDII-5C-1 (-190)

PDDII-5D-1 (-195)

PDDII-6A-1 (-212) (-264) (-265,-266,
PDDII-6B-1 (-216) -267,-268)
PDDII-6C-1 (-200)

PDDIT-6E-1 (-220)
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ToxScan Inc.

42 Hangar Way
Watsonville, CA 95076

(408) 7244522
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 billiom) as
received:
ToxScan
Sample ID Monobutyltin Dibutyltin Tributyltin Tetrabutyltin
-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 35 ND
-249 5 74 58 ND
-252 7 ' 31 15 KD
-255 13 260 240 ND
-258 2 14 17 ND
-261 ND 8 6 ND
-265 7 270 240 ND

ND = None detected

Detection limit = 2 ppb

Laboratory Ditector




ToxScan Inc. | jﬂ

42 Hangar Way
. watscnville, CA 95076
(208} T24-4522

FAX (408) 724-3188

Crowley Environmental Services Inc. Cctober 5, 1992

P.0. Box 2287 , Y [E ﬁg g7
Seattle, WA 98111 {E / [
Attn: Steve Wilson 0CT 035 1997

CROWLEY ENVIRONMEMTAL

Dear Steve SERVICES

"After carefully reviewing the data for your original Mercury
analyses, our ToxScan number T-7710, a discrepancy was noted from
the calculated raw data values and that of the reported values.
Upon investigation of this problem it was found that the original
calculated wvalues 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 wvalues have been checked and found to be correct as
reported. Spreadsheets prior and after this data set have alsc been
checked with no further problems being detected. I apoleogize 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 convenience.

Sincerely,

%@u\m&ﬁ\ﬁ e

ames Thoits
Inorganic Laboratory Manager




ToxScan Inc.

\

42 Hangar Way

Watsonviile, CA 95076

(408} 7244522

FAX (408) 724-3188

Versar Inc.

5330 Primrose Dr

Suite 228

Fair Oaks, CA 95628

Att. Steve Wilson

MATERIAL: Sedimentc
IDENTIFICATION: -
TOXSCAN NUMBER: T-7710

Quanticative chemical analysis is as follows,
expressed as micrograms per gram, parts per
million, as receiwved:

REPORT:
Sample I.D.
Element 71
Antimony 19
Arsenic 1.8
Barium 77
Beryllium 0.64
dmium 0.50
Chromium 69
Cobalt 10
Copper 120
Lead 140
Mercury 0.7
Mo lybdenum 5.6
Nickel 93
Selenium (.20
Silver 0.95
Thallium 3.6
Vanadium 61l
Zine 1380

74

19
2.3
80
0.84

0.60

110

0.21
1.1
8.7

54
200

237

0.52
220
3l
1300

350
4.6
78
79

¢.35
1.9
18
71
630

1991

Revised Octcber 5, 1992
June 28,

239

22
2.1
17
0.60

0.18
2.3
9.4

60
340

242
20
1.7
100
1.00

0.42

110

130




ToxScan Inc. : 11)

42 Hangar Way
Watsanville, CA 95078
(408) 7244522

FAX (408) 724-3188

Versar Inc.
5330 Primrose Dr Suite 228
Fair Ozks, CA 95628

aAtt, Steve Wilson

MATERIAL: Sediment

IDENTIFICATION:

TCXSCAN NUMBER: T-7710

REPORT: Quantitative chemical analysis is as follows,

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

ToxScan
Sample I.D.

Element 245 249 252 255 258
Antimony 16 22 .- 18 19 19
Arsenic 3.1 3.0 2.1 2.3 2.3
Barium 81 537 57 81 110
Beryllium 0.76 0.73 a.78 0.81 0.85

dmium 0.21 0.87 0.79 0.35 1.0
Chromium 71 110 71 67 86
Cobalt 9.4 12 9.1 11 10
Copper 70 230 86 200 55
Laad 370 170 79 52 63
Mercury ¢.5 6.9 1.8 0.7 2.2
Mo lybdenum 4.2 22 &b 24 4.8
Nickeal 39 54 39 i3 56
Selenium 0.1l6 0.27 0.24 .27 g.25
Silver 0.82 1.4 1.2 .93 1.2
Thallium 7.6 10 8.4 9.4 9.3
Vanadium 54 62 59 62 69
Zine 94 310 170 140 140

~

L}
i
L}

Labordto Direcktor
ry




ToxScan Inc.

42 Hangar Way
Watsanville, CA 35076

(408) 7241522

FAX (408) 724-3138

Versar Inc.

3330 Primrose Dr Suica 228
95828

Fair OQaks,

Att. Stave Wilsaon

MATERIAL:

IDENTIFICATION:
TOXSCAN NUMBER:

REPCORT:

Element

Antimony
Arsemnic
Barium
Berylliium

‘ll!admium

Chromium
Cobalc
Cepper

Lead
Mercury
Molybdenum
Nickel

Selenium
Silver
Thallium
Vanadium
Zinc

Sediment

T-7710

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

million, as received:

261

17
2.1
78
0.87

19.--

3.2
84
0.67

0.83
130
10
190

160
0.8
19
4y

0.23
0.96
8.8
36
290

Labotatory Diractor




ToxScan Inc.

42 Hangar Way

Watsanville, CA 95076

{408) 7244522
FAX (408} 724-3188

QA\QC FOR PROJECT # T-7710

ELEMENT $ RECOVERY
OF SPIKE
ANTIMONY 80
ARSENIC 102
BARTUM *
BERYLLIUM 107
CADMIUM 79
CHROMIUM 114
COBALT 9
COPPER, 60
106
;iligzy 108
MOPEBDENUM 118
NICKEL 45 -
SELENTUM 83
SILVER 94
THALLIUM 100
VANADIUM 87
ZINC 66

SEDIMENTS

AMQUNT
OF SPIKE
ug,/ml

.83
.00
.14
.85

N O MM

.28

.85
.85

MR RO

.43
.05
.85
43

=

.14
.28
.85
.83
.85

N O O

85

Revised Qctober 5, 1992

% ERROR

H OO
;oo

0O OoWwWwo
~ O o~ W

o

[T 8} ooy

g% Ve ]

REP 1

0.32
l.4
11.0
67.0
310

* Due to high analyte concentration the spike was diluted

past the detaction limit.

** Due to high analyte concentration the spike was diluted

near the detection limit.

REP 2

[

0.27

10.0
6§2.0
296



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

TOXSCAN, INC.

ATTN: RAY MARKEL

42 HANGAR WAY
WATSONVILLE, CA 9507¢

DATE OF REPORT JULY 8, 1991
DATE RECEIVED JUNE 12, 13891
DATE COMPLETED JUNE 18, 1991
ANALYZED BY MF EA
SAMPLE TYPE 10 SEDIMENT
PROJECT NAME MARINE SEDIMENT
PROJECT NUMBER T-7710

QUALITY ASSURANCE

LABORATORY



JULY B, 1991

TOXSCAN, INC.

& METHOD 8100
LYMNUCLEAR aAROMATIC HYDROCAREOMS

AMFLE TYFE ~ SEDIMENT

LOE NUMBER: Ba447--21
SAaMPLE ID: FRDITI—-1A-1,1B-1,10-1

DETECTION WET WEIGHT DREY WEIGHT
LIMIT UG/ ¥GE U5/ kG
ANALYSLE UG /b
% S0LID GEa. O
ACENAFHTHENE 20.0 ND MD
ACENAFHTHYLENE 20.0 ND ND
ANTHREALENE 20,0 ND ND
BENZO CAY ANTHRAZENE 20,0 ND MD
BENZIO(AIPYRENE aD. 0 ND ND
BENZO CE)FLUORANTHEME 2.0 MD ND
BENZOCGEHI ) FERYLENE 20,0 MD M
BENMZO (RO FLUORANTHENE 2.0 MD ND
CHEYSEME 20,0 100 =78
DIBENZO (A, H) ANTHEACENE 20.0 MD ND
FLUORANTHENE 20, 50,0 133
FLUCORENE 200 ND ND
MDENOCL, 2, 3-CDIPYRENE PRI ND MND
‘{.F’HTHALENE w00 MND ND
ENANTHRENE 20,0 62.0 72

FYRENE Z20.0 1er5 303

MD = NONE DETECTED

COMFOUNDS DETECTED NOT CONFIRMED SINGLE
COLUMN ANALYSIS ONLY

##BENZOC(BIFLUORANTHENE AND
BENZO (KO FLUORANTHENE CORLUTE, RESULTS
REFORTED ARE COMEBINED TOTaL FOR BOTH.

= T ——
FETER SHEN
LABORATORY DIRECTOR

PSS/t

QUALITY ASSURANCE
LABORATORY



JULY 8, 1921

TORSBCAN, INC,

‘& METHOD 8100
LYNLZEEAR AROMATIC HYDROCAREBONS

AMPLE TYFE — SEDIMENT

LOE NUMRBERE:  8448-31
S&MELE ID: FPDII-2A-1, 2B-1,20-1

DETECTION WET WEIEHT DRY WEIEHT
LIMIT UG/ KE NS /405

ANALYSIS Ui / 405
% SOLID 15.0
ACENAFHTHENE 20,0 ND ND
ACENAFPHTHYLENE 20,0 ND ND
ANTHRAZENE 20,0 ND ND
BENZD¢A) ANTHRACENE 20,0 ND ND
BENZOCA)PYRENE 0.0 MD ND
BENZO BRI FLUORANTHENE 20,0 NI ND
BENZOCEHT ) FERYLENE 0.0 ND ND
BENZO (1) FLUDRANTHENE 20,0 ND ND
CHRYSENE 20.0 2. G 1393
DIRENZD (A, H) ANTHRACENE 20,0 ND ND
FLUORANTHENE 0.0 ND ND
FLUDRENE 20.0 117 753
INDENG 1, 2, 3-CD) FYRENE 20,0 D ND

PHTHALENE 0.0 ND ND

ENANTHRENE 20.0 ND ND
PYRENE 20.0 78.0 520

MD = NONE DETECTED

COMPOUNDS DETECTED NOT CONFIRMED SINGLE
COLUMN ANALYSIS ONLY

##BENMZOC(BIFLUORANTHENE aND
BENZO(FIFLUDFANTHENE COELUTE, RESULTS
REFORTED ARE COMEINED TOTAL FOR BOTH.

/‘//;

FETER SHEM

LABORATORY DIRECTOR

P&/t

QUALITY ASSURANCE
LABORATORY



JULY 8, 1391

TOXSCAN, IMC.

A METHOD B100
LYNUZLEAR AROMATIC HYDROCARBONGS
A

MFPLE TYFE — SEDIMENT

LOE NUMBER: B445-31
SAMFLILE IDu FEDDII-34~1,38-1,3C-1

DETECTIONM WET WEIGHT DREY WEIGHT
LIMIT USRI UG/ kG
ANALYSIS Via/ kG
A B0OLID 44.0
ACENAFPHTHENE 20.0 428 973
ACENAPHTHYLENE 20.0 MDD ND
ANTHREACENE 20,0 ND ND
EENZD (A ANTHREACEME 20.0 =08 473
BENIU(AIFYRENE 20.0 MD ND
BENZO (BIFLUOREANTHENE 20.0 104 23
BENZO(GHIYFERYLENE B, 0 MD ND
BENZO (RO FLUDREANTHENE 20.0 ®¥% *%
CHEYSEME 20.0 oZE4 827
DIBENZO (A, HIANTHREACENE 20,0 ND MDD
FLUDKANTHENE 20,0 730 17395
FLUORENE 20,0 ND D
NMDENQOCL, 2, 3~CUDIFYRENE 20,0 ND NI
‘F‘HTHALENE 20,0 129 293
HENANTHREENE 20.60 ' 1095 2489
FYRENE 20,0 1730 40E8

ND = NONE DETECTED

COMPOUNDS DETECTED MOT CONFIRMED SINGLE
COLUMN ANALYSIS OMLY

#*¥BENMZOCEIFLUORANTHENE AND
BEMZOCEIFLUORANTHENE COELUTE, RESULTS
EEFDORETED ARE CTOMEBINED TOTAL FOR BOTH.

/’;,2 —

FETER SHEN T
LABORATORY DIRECTOR

PGS/ fE

QUALITY ASSURANCE
LABORATORY



JuLy 8, 1931
TOXSICAN, INC,

‘& METHOD 8100
LYNUCLEARE AROMATIC HYDROZARRBOMS
SaMFLE TYFE - SEDIMENT

LO= NUMBEF: B8d4d46—21
aAMFLE ID: FERII-4A-1,48-1,40-1

DETECTION WET WEIGHT DRY WEIGHT
LIMIT WIS /K15 UiE/KIG
ANALYSIS WIS/ kG
% SOLID . 23.0
ACENAPHTHENE 0.0 ND ND
ACENAFHTHYLENE F0.0 20,0 51.3
ANTHRACENE 20,0 ND ND
BENZO¢A) ANTHRACENE 20.0 D ND
BENZO(A)PYRENE 20.0 ND ND
BENZO(E)FLUDRANTHENE 20.0 ND ND
BENZO (GHI}FERYLENE 20,0 ND ND
BENZO (k) FLUDRANTHENE 20,0 ND ND
CHRYSENE 20.0 ND ND
DIBENZO (A, H) ANTHRACENE 20.0 ND ND
FLUORANTHENE 20.0 23.0 R
FLUORENE 20.0 ND ND
DENOC1, 2, 2-2D) FYRENE 20,0 ND ND

ﬂF'HTHALENE 20,0 110 28z
HENANTHRENE 20.0 MD ND
FYRENE 20.0 285 731

NMD = NONE DETECZTED

COMFOUNDE DETECTED NOT CONFIREMED SINGLE
COLUMM ANALYSIS ONLY

**BENZOCBEIFLUORANTHENE AND
BENZO(EDFLUDRANTHENE COELUTE, RESULTS
FEFORTED ARE COMEBINED TOTAL FBR BOTH.

"FETER SHEN
LARDRATORY DIRECTOR

FS/fL

QUALITY ASSURANCE
LABORATORY



JULY 8, 1991
TOXSCAN, INC.

GA METHOD S£100
LYNUCLEAR ARDMATIC HYDROCARBONS
SAMFLE TYFE — SEDIMENT

LOE MUMBER: 84439-91
SAMFILE ID: FERDII-SA-1,58-1,30-1,5D-1

DETECTION WET WEIGHT DEY WEIGHT
LIMIT Ui/ Wiz /K15
ANMALYSIS L3/ kG

% S0OLID 41.0
ACZENAFPHTHENE 20OL0 ND ND
ACENMAFHTHYLENE Z0.0 ND ND
ANTHRALCENE 20,0 ND ND
BENZOCAITANTHREAZENE 20,0 ND ND
BENZOCAYPYRENE L0.0 : MD ND
BENZO C(E)FLUORANTHENE 20.0 D ND
BENZOCGHI Y FERYLENE Z20.0 MDD MD
BENZOCE}FLUORANTHENE 20.0 MD ND
CHREYSENE 20,0 D ND
DIBENZOCA, HI ANTHRAIZENE 20,0 MD NI
FILUDRANTHENE 20.0 ND MD

FLUORENE 20,0 27.0 &65.49
DENDC1, 2, 3-CDIFYRENE 20.0 MD ND
ﬁF‘HTHALENE 20.40 WD ND
HENANTHRENE 20,0 ND MD
FYREME Z0. 8 MD ND

ND = NONE DETECTED

COMFOUNDS DETECTED NOT CONFIRMED SINGLE
COLUMN ANALYSIS ONLY

*#*BENZOCBIFLUORANTHENE AND
BENZO (KD FLUDRANTHENE COELUTE, RESULTS
REFORTED ARE COMBINED TOTAL FOR BOTH.

FETER SHEN

LAROEATOREY DIRECTOR

Ygfft

QUALITY ASSURANCE
t ABORATORY



JULY 8, 1991
TOXGTAN, TN,

‘Jﬂ» METHOD 8100
LYNUCLEAR AROMATIC HYDROCAREDONS
SAMPLE TYPE — SEDIMENT

L.OG MUMBER: 8450-31
SAMFILE ID: FDDII-&A-1,6R-1,60-1,60-1

DETECTION WET WETIGEHT DEY WEIGHT
LIMIT UG/ KD RIE TS A5

AMALYSIE UE/7EG
A Os0LIR TE.0
ACENAFHTHENE 20.0 85.0 112
ACENAFHTHYLLENE 20,0 ND ND
ANTHEACENE 20.0 ND ND
BENZOCAYANTHRAZENE 200 ND ND
BENZOCAIPYRENE 20,0 ND ND
BENZO (B FLUDEANTHENE 20.0 1abid 184
BEMZOCGHIPERYLENE 20.0 ND MD
BENZO CED FLUORANTHENE - Z20.0 *# * %
CHEYSENE 20.0 405 532
DIBENZOCA, H) ANTHRACENE 20,0 NE ND
FLUOEANTHENE 20,0 dd 3 g9
FLUDREENE Z0.0 260 L I

DENDC(1, 2, 3-TDIPYRENE 20.0 ND ND

QP’HTHALENE Z0.0 25.0 2.9

HENANTHREENE 20.0 : 555 730
FYREME 20,0 7 973

MD = NONE DETECTED

COMPOUNDS DETECTED NOT CONFIRMED SINGLE
COLUMN ANALYSIS ONLY

**BENZO(BIFLUORANTHENE AND
BENZOCEDFLUDRANTHENE COELUTE, RESULTS
FEFORETED ARE COMBINED TOTal FOR BOTH.

T
/Q
e =
FETER SHEN

LABORATORY DIRECTOR

rS/ft

QUALITY ASSURANCE
LABORATORY



QUALITY ASSURANCE LABORATORY
QUALITY CONTROL DATA REPORT

JUNE 14, 1991

TOXSCAN, INC.
10G #8099-91
DATE EXTRACTED:
DATE ANALYZED:

JUNE 7,
JUNE 11,

EPA METHOD 8100

1991
1991

CONTINUING CALIBRATION CURVE VERIFICATION

COMPOUND
ACENAPHTHENE
FLUORENE
PHENANTHRENE
FLUORANTHENE
PYRENE

B (A) ANTHRACENE

BENZO (K) FLUORANTHENE
BENZO (B) FLUORANTHENE

SPIKE DATA

The lab check sampl
standard.

COMPOUND

FLUORENE
PHENANTHRENE
FLUORANTHENE
PYRENE

B (A) ANTHRACENE
CHRYSENE

BENZO (A) PYRENE

cCccv
% RECOVERY

298%

98%

98%
100%
100%

95%

99%

99%

e was spiked with 0.lppm EPA method 8100

SPIKE DUPLICATE
% RECOVERY RPD
96% 2%
93% 1%
97% 0%
97% 0%
104% 17%
91% 21%
100% 0%

A complete list is available upon request.

LISA MACCLELLAN
QA/QC DIRECTOR

GUALFTY CONTROL TERMINCLOQY

wCCCY-CONTINUING CALBRATION CURVE VERIFICATION.

REPQRTED AS % RECOVERY OF AN INDEPENDENT STANDARD TO VERIFY LINEARITY OF THE

OPERATING STANDARD CURYE. ACCEPTABLE RANGE IS 80%-120% AECOVERY,

SPIE-ENVIRONMENTAL SAMPLE 1S MATRIX SPIKED WITH METHOD COM
RANGE FOR "MORMAL
*SURRGGATES-COMPOUNDS REPRESENTATIVE OF A GROUP OF COMPOUNDS. SURRDGATES ARE SPIRED INTO ENVIRONMENTAL SAMPLES AMD % RECOVERTY
MATRIX AND ANALYSES METHOD.

CALCULATED, REPORTED AS % RECOVERY, ACCEPTABLE

OF CONCENTRATION SPIKED 15 CALCULATED AMD REPORTED. ACCEPTABLE RANGE VARIES DEPENDING UPON SAMPLE

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

MATRIX SAMPLES” IS 75%-125% RECOVERY.

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

g e o LA™ AD

c AVAI' ARLE FROM QAL

POUNDS AMD % RECOVERY OF CONCENTRATION SPIKED INTO SAMPLE IS

SSURANCE LABORATORY'S



QUALITY ASSURANCE LABORATORY
'QUALITY CONTROL DATA REPORT

-JUNE 1%, 1991

TOXSCAN, INC.

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

EPA METHGD 8100
CONTINUING CALIBRATION CURVE VERIFICATION

ceev
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.

el

LISA MACCLELLAN
QA/QC DIRECTOR

QUALITY CONTROL TERMINGLOGY

‘CCV-CONTINUING CALIBRATION CURVE VERIFICATION, REPORTED AS % RECOVERY OF AM INDEPENDENT STANDARD TO VERIFY LINEARITY OF THE
OPERATING STANDARD CURVE. ACCEPTABLE RANGE IS 80%-120% RECOVERY.
SSPIKE-ENVIRONMENTAL SAMPLE IS MATRIX SPIKED WITH METHOD COMPOUNDS AND % RECOQVERY OF CONCENTRATION SPIKED INTQO 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 ENVIRONMMENTAL SAMPLES AND % RECOVERY
OF CONCENTRATION SPIKED 1S CALCULATED AND REPORTED. ACCEPTABLE RANGE VARIES DEPENDING UPCN SAMPLE MATRIX ANMD ANALYSES METHOD.

FOR A MORE DETAILED EXPLANATION OF QC DATA, PLEASE REFER TO QUALITY ASSURANCE LABORATQORY'S
“"QUALITY ASSURANCE PLAN" OR “UNDERSTANDING YOUR QUALITY CONTROL DATA".




QUALITY ASSURANCE LABORATORY

QUALITY CONTROL DATA REPORT

JUNE 14, 1991

TOXSCAN, INC.
LOG #8098~91
DATE EXTRACTED:
DATE ANALYZED:

EPA METHOD 8100

JUNE 10,
JUNE 11,

1991
1991

- CONTINUING CALIBRATION CURVE VERIFICATION

ceev
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 0.1ppm EPA method 8100

standard.
COMPOUND SPIKE DUPLICATE
% RECOVERY RPD
FLUORENE 96% 2%
PHENANTHRENE 93% 1%
FLUORANTHENE 97% 0%
PYRENE 97% 0%
B B (A) ANTHRACENE - —-104% 17%
CHRYSENE 91% 21%
BENZO (A) PYRENE 100% 0%

A complete list is available upon request.

65??2%?§;CCLELLAN
QA/QC DIRECTOR

QUALITY CONTROL TERMINCLOGY

CCV-CONTINUING CAUBRATION CURVE VERIFICATION. REPORTED AS % RECOVERY OF AN INDEPENDENT STANDARD TO VERIFY LINEARITY OF THE
PERATING STANDARD CURVE. ACCEPTABLE RANGE IS 80%-120% RECOVERY.
*SPIKE-ENVIRONMENTAL SAMPLE IS MATRIX SPIKED WITH METHOD COMPOUNDS AND % HECOVERY 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 IS CALCULATED AND REPQRTED. 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 CONTROL DATA".

A~ A ANERLE AN DR AL

—an—pp g



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 % RECQVERY
ACENAFHTHENE 98%
FLUORENE 983
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 293% 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.

QA/QC DIRECTOR

QUALITY CONTROL TERMINOLOGY

.CCCV-CDNTINUING CALIBRATION CURVE YERIFICATION. REPORTED AS % RECOVERY OF AN INDEPENDENT STANOARD TO VERIFY LINEARITY OF THE
OPERATING STANDARD CURVE. ACCEPTABLE RANGE IS 80%-120% RECOVERY.
*SPIKE-ENVIROMMENTAL SAMPLE IS MATRIX SPIKED WITH METHOD COMPOUNDS AND % RECOVERY OF CONCENTRATION SPIKED INTO SAMPLE IS
CALCULATED. AREPORTED AS % RECOVERY. ACCEPTABLE RANGE FOR “NOAMAL MATRIX SAMPLES™ IS 75%-125% RECOVERY.
*SUAROGATES-COMPOUNDS REPRESEMTATIVE OF A GROUP OF COMPOUNDS. SURROGATES ARE SPIKED INTD ENVIRONMENTAL SAMPLES AND % RECOVERY
OF CONGENTRATION 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 CONTROL DATA".

_— R L N i A T N e LI



QUALITY ASSURANCE LABORATORY
QUALITY CONTROL DATA REPORT

JUNE 19, 1991

TOXSCAN, INC.

LOG #8441-91 THROUGH 8450-91
DATE EXTRACTED: JUNE 12, 1991
DATE ANALYZED: JUNE 15, 1891

EPA METHOD 8100
CONTINUING CALIBRATION CURVE VERIFICATION

CCcCv
COMPOQUND % RECOVERY
NAPHTHALENE 115%
ACENAPHTENE 118%
. FLUOQRENE 117%
PYRENE 113%
B{A)ANTHRACENE 90%
CHRYSENE 105%
BENZO (R) FLUORANTHENE 94%
SPIKE DATA
Log #8070-91 & 8071-S1 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%

; i A complete 1list 1s avallable upon request.

QUALITY CONTROL TERMINOLOGY

ll B NAAT TV L
.-cccv-con‘rmm’ A VERIFICATION. REPORTED AS % REGOVERY OF AN INDEPENDENT STANGARD TG VERIFY LINEARITY OF THE
OPERATIN Kh AEHABLE RANGE IS 80%-120% RECOVERY,
SMKE-ENVIRQNMENTAL SAMPLE 15 MATRIX SPIKED WITH METHOD COMPOUNDS AND % RECOVERY OF CONCENTRATION SPIKED INTO SAMPLE 1S5
CALCULATED. REPORTED AS % RECOVERY. ACCEPTABLE RANGE FOR “NORMAL MATRIX SAMPLES"” IS 75%-125% RECOVERY,
SURRAGATES-COMPOUNDS REPRESEMTATIVE QOF A GROUP OF COMPOUNDS. SURROGATES ARE SPIKED INTO ENVIRONMENTAL SAMPLES AMD % RECOVERY
OF CONGENTRATION 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 CONTROL DATA".




SAMPLING AND ANALYSl’CHAlN OF CUSTODY RECORD dﬁ/ /

ToxScan Ing.

A ’ 42 Hangar Way T34
ll Watsonville, CA $5076 CLIENT LABORATORY NO. l ‘-?' ’ O _
[408) 724-4522 CONTACT PHONE ACCOUNT NO.
REQIUEST LABORATORY REQUIREMENTS CHAIN OF CUSTODY
SAMPLE TYPE Pluse idenbifey sample o~ ToxScan Inc. CONTRACT LABORATORY
. Al ) .
WAL (A DA ay:® yike of, POBI @Al bl bC-1 970D 1.7 Quelid. Prsuwawmee
. @o bty  rawied. /a2 faq, Lets A\Y{\ .
SAMPLEID | LABID |PARAMETERS| BOTTLES | PRES. m%nmom pOr | SAMPLED BY | DATE | REC'OBY | DATE | COMMENTS | REC'DBY | DAIE Y comments
POEL - A Gkl 1\ AL o
q-Rwo-iL ¢ P; ‘] %}W»ﬁ‘u—)( i
Yool - b3 -1 B Rl L 2 I 8 - <
T-I1o-0 3\ : -
I HRIE : r v = 1
T-1Ho-2% S %W?,LUIL kk ﬂﬁevy\ q% .
PORL - LD - L /bf[ 2} x:
T-73we-32 (J):»-fdik. D' - —«F- p————
5 ¥ 32 m
PRy | A S
oA
Y | Rehle v T o
I
Yo | o
SIGNATURES: LABORATORY RELEASED 1O COURIER RELEASED TO LABORATORY RELEASED TO LABORATORY _
REPRESENTATIVE: BY FIELD PERSONEL: BY COURIER: 8Y COURIER: U

RECEIVED BY COURIER:

RECENWED BY LABORATORY:
éj//t/%{ line
L ﬂ [

THIS FORM MUST ACCOMPANY THE "ANALYSIS REQUEST FORM" AND SAMPLES TO INITIATE ANALYSIS.




/(7[5(; SAMPLING AND ANALYSIS CﬂlN OF CUSTODY RECORD

ToxScan inc.

A ’ 42 Hongar Way 3 10
ll watsonville, CA 95076 CLIENT LABORATORY NO. 7-7
(408} 724-4522 CONTACT PHONE ACCOUNT NO.
REQUEST LABORATORY REQUIREMENTS CHAIN OF CUSTODY
SAMPLE TYPE P%’:M’ﬁ'g‘ﬁ" gnpls x| Ram b e Toxscan Inc. %)NTRAE;_ LABORATORY
a - PV eD b/z; ‘u e i ASsure
| sampLE ID LABID |PARAMETERS | BOTILES || PRES. | LABORATORY | PO j SAMPLEDBY | DATE | REC DY DATE COMMENTS | REC'OBY | DATE { COMMENITS
PODL-HACL ) o o NPV (WL T DY MR AT IR
T he- ‘2 “:P/l\ 11!.%3- (‘U-} 4({“—'
PODL -45-] 5 *(m\-(:oi.}c PODL -3,
T FHe-£l 55:1\: {(7 23 _': de'--—phz Al 1"5‘ FL«"'.Z/ Ve 6y
bt VD58 R y
@ - 5 ;
H{b els)n. w o
C 125 7 51 ) )
L ey (NEEL L [QAL Y2 5907
3 CAaretls — K - C.
-%2} + TGT & { 51 / © '
/ fPonL-3¢ -1 r » <
T3 v by - m
} ool -8 K%‘ 'c': (-]
(T-310- 4 ;\ Pe=
+oOL-34-1 | ]S
-t |/ tpepe ik D'
Los e S A | [GAL bl 2\ 552
_ V3 CAA , v _— -
Clt%??c) pehdy r TOT s f T) ,l_, A
S2y0 | 4 )
er{:.
SIGNATURES: LABORATORY RELEASED TO COURIER RELEASED TO LABORATORY RELEASED TO LABORATORY
REPRESENTATIVE: - BY FIELD PERSONEL: BY COURIER: BY couelere v U ot
RYIAN 7

THIS FORM MUST ACCOMPANY THE "ANALYSIS REQUEST FORM" AND SAMPLES TO INITIATE ANALYS!S

RECEIVED 8Y COURIER;

RECEIVED BY LABQRATORY:

(2/%‘%?;_

BO RAT

J»‘{r-



SAMPLING AND ANALYSIS CPﬂIN OF CUSTODY RECORD 2/7 |

’, ToxScan Inc.
42 Hangaor Wa . /
1‘ wq,son%me. CX 95076 CLIENT LABORATORY NO. __{ FFI0
(408) 724-4522 CONTACT PHONE ACCOUNT NO,
REQUEST LABORATORY REQUIREMENTS CHAIN OF CUSTODY
SAMPLE TYPE : : Y L ToxScan Inc. cgmmcr LA%ORATORY
- B = i 13 = s e 3 a1 ’ ' el [ R
Woadee s dvand e e A el
SAMPLEID | LABID |PARAMETERS SAMPLED BY | DATE | REC'DBY | DATE | COMMENTS | REC'DBY | DAIE | COMMENTS
[PoDT - 2441 foanpasided b \»L.Lw.a o
[0 103 J'f szt“'p" 7 W
pooi-28-1 |13
| T-Fr0 - 1061 :,E Stmple '0'-} KL [Nersdy
; ?DDI -t = . .S’I'L I ,S i
FT-Fe- D& rib I I -
= PEy by 1-tL8 AL, QAL , ;
e [218%4 |
e 1 S R
Q‘&j T linemdos T67S \ L M
v = =
243 |y l = m
Lo 200 ofm
‘ 2
SIGNATURES: LABCRATORY RELEASED TO COURIER RELEASED TO LABORATORY RELEASED TO LABCORATORY L
REPRESENTATIVE: BY FIELD PERSONEL; BY COURIER: BY COURIER: uz. WP gemiy &7
| Uty — <"
RECEIVED BY CQURIER: RECEIVED BY LABORATORY: j33Y 8y { BORATORY,

Dy

THIS FORM MUST ACCOMPANY THE "ANALYSIS REQUEST FORM” AND SAMPLES TO INITIATE ANALYSIS.



® s vpunc anp anavysis cAIN OF cusTODY RECORD

7 4

ToxScan Inc,

42 Hangar Way

Watsonville,

/7

LABORATORY NO. _ 1 - ++ O
ACCOUNT NO.

CA 95076 (CLIENT

(408) 724-4522 CONTACT PHONE
REQUEST LABORATORY REQUIREMENTS CHAIN OF CUSTODRY
SAMPLE TYPE S e e N ToxScan Inc. CONTRACT LABORATORY
2 e e oy bl s To by S 68 P ’Ld' Psiurance
]Zc;vlrh rttL\.,,.‘W..L by bh-& HI
SAMPLE ID LAB 1D [PARAMETERS BOTTLES = PRES. LABORATORY PC* A SAMPLED BY DATE REC'D BY DATE COMMENTS REC'D BY DATE COMMENTS
PooL A L.J..\-r‘hlﬁkut e bov W[hébo
[T- 3310 - W] -9l h? N‘}
PODT - 531 |1y Gampled, po KU /Veed 5416
T-330-11% ?a‘ T lsl 4‘?
povt-e-1 S o
T-THe-RL||Q - -
P - 50~ F e | = 0
L .. - L N
T-Fmo-iy § G s — g A
2y R A '
-y (CAM rahh T m
el | =
'l'-1|1 \L W
SIGNATURES: LABORATORY RELEASED TO COURIER RELEASED 10O LABORATORY RELEASED TO LABORATORY
REPRESENTATIVE: BY FIELD PERSONEL; BY COURIER: 8Y COURIER: U LIPS aVerny At
'y
U/ /%a/qﬂ»" Gt

£CEINED B LA

RECEIVED BY LABORATQRY:

‘7/ =
7 77

THIS FORM MUST ACCOMPANY THE "ANALYSIS REQUEST FORM” AND SAMPLES TO INITIATE ANALYSIS.

RECEIVED BY COURIER:




® . .vpLNG AND ANALYSIS v oF custopy rRECORD 9 57/‘7 |

’ ToxScan Inc.
” 42 Hangar Way

Watsonville, CA 95076 CLIENT . LABORATORY NQ. —r" '}ILO
{408) 724-4522 CONTACT PHONE _____ ACCOUNT NO.

REQUEST LABORATORY REQUIREMENTS CHAIN OF CUSTODY
SAMPLE TYPE | gk oo e L, TOXSCQN INC. CONTRACT LABORATORY
Wk AL guk + Lok z i CEC T P (s 2R | ' O.Nirﬁa, Assurzec

Man W, Resudh veudved byt L-Li-S) Vo zohi
SAMPLE 1D 1AB ID |PARAMETERS BOTTLES ¥ PRES. LHBORATORY PCe || SAMPLED BY | DATE REC'D BY DATE COMMENTS REC'D BY DATE COMMENTS
PIOT -4A-| Compayted| by Wi Lo i la 33
T-¥Ho-My| [y zju.cn T ) 9
PODI -48B-1 ’: ,
TIn0-153 (/. Smpled [b Y v [Venw |vhid,
T-320- 2] Cowpiaibc DY
]
R l-\%‘, QAL

- 3 A

D Ukl a7] | 15T 4

Ak d

£
SIGNATURES: LABORATORY RELEASED TO COURIER RELEASED TO LABORATORY RELEASED TO LABORATORY L
REPRESENTATIVE: BY FIELD PERSONEL: BY COURIER; BY COURIER: 24 LLAS oitnn)
A 4!’! 9{
Wi e
RECEIVED BY COURIER: RECEIVED BY LABORATORY:

éoswoav‘:a

OW/;«%?AI—

THIS FORM MUST ACCOMPANY THE "ANALYSIS REQUEST FORM” AND SAMPLES TO INITIATE ANALYSIS.



4

(408) 724-4522

SAMPLING AND ANALYSIS C’AIN OF CUSTODY RECORD

Toxscan ing.
42 Hangar Way
watsonvllle, CA 95076 CLIENT

®

LABORATORY NO. /- ?7’/ O

/1

CONTACT PHONE ACCOUNT NO.
REQUEST LABORATORY REQUIREMENTS CHAIN OF CUSTODY
SAMPLE TYPE e = i bonen, ey g 1OXOCAN INC. %?NEEACT LABORATORY
. = e ey | Sy BN 7 YUV SY
Tl gdinent ™~ , {otasdecim
SAMPLE D LABID |PARAMETERS BOTTLES Y L&ORATORY PO"‘ SAMPLED BY | DATE REC'D BY DATE COMMENTS REC'D BY DATE COMMENTS
PODL-1A-{ 2 B e gt Warm Lo~ fu-“- B
T-FHo- 1Y W Wi-l' Thadéel }b-l!- Ty 250
PDOR. -1B-] }‘,
T-FhHio- ¥ §~ g d S K, Nen v
PODT - 1¢ - J
b - £ .
[T-FHO -1t > &i Lt e
GAL Y
T E
BT Z
L
¥ o))
SIGNATURES: LABORATORY RELEASED TO COURIER RELEASED TO LABQRATORY RELEASED TQO LABORATORY /
REPRESENTANVE: BY FIELD PERSONEL: BY COURIER: BY COURIER: uz UAd cv‘ﬁ'*:} 7
| Yy byt
—
' REGEIVED BY COURIER: RECEIVED BY LABORATORY: ‘RENTE LKLO

THiS FORM MUST ACCOMPANY THE "ANALYSIS REQUEST FORM” AND SAMPLES TO INITIATE ANALYSIS.

.éh o
é‘/]




SAMPLING AND ANALYSIS C’AIN OF CUSTODY RECORD | t /7

,,v ToxScan Inc. o
’ 42 Hangar Way -
(408} 724-4522 CONTACT PHONE ACCOUNT NO.
REQIUEST LABORATORY REQUIREMENTS CHAIN QF CUSTODY
SAMPLE TYPE ; ToxScanlnc. | CONTRACT LABORATORY
VGnL et (Yuelt ASsSurzonte
sdirent b \ La‘w&*‘w : |
SAMPLEID | LABID |PARAMETERS| BOTTLES [DPRes. | LABDRATORY | PO# | SAMPLEDBY | DATE | RECDBY | DATE | COMMENTS | REC'DBY | DATE |” COMMENTS
o R IE Coveponile & ek Lot Mileafo
T-NQ - Udd] 2 ot Tonf ca‘:? (..’(}1 - 91 . b
OO - [l &
-3Ti6- 132 3 _—/
PO - 2¢-1 . Seerle d_ W LT/ Vet -
T-7hie 13Y \ w‘ﬁ"‘"k (b, NYEAAL Lete Cs'ﬁ . ol
_ ,. . - 2§,—Q . @_ M’ : g »
i m 5 > tr.«- ﬁ 2‘ ! ?/
¥ L 7 — — ;
2 |abrrot | il AA
{ = =
259 L B =k
! T
[ o)
[ oo |
SIGMNATURES: LABORATORY RELEASED TO COURIER RELEASED TO LABORATORY RELEASED TO LABCORATORY
REPRESENTATIVE: BY FIELD PERSONEL: BY COURIER: BY COURIER: L. LD mm_-j/l'/-
WL Yl 7"
RECEIVED 8Y COURIER: RECEIVED 8Y LABORATORY: CEAED BY LABORATORY:

THIS FORM MUST ACCOMPANY THE "ANALYSIS REQUEST FORM” AND SAMPLES TO INITIATE ANALYSIS.



. SAMPLING AND ANALYSIS C'AIN OF CUSTODY RECORD

4

ToxScan Inc.
42 Hangar Way

watsonville, CA 95076  CLIENT

e

LABORATORYNO, _ 1 - #1110

(408) 724-4522 CONTACT PHONE ACCOQOUNT NO.
REQUEST LABORATORY REQUIREMENTS CHAIN OF CUSTODY
SAMPLE TYPE : ToxScan Inc. CONTgACTﬁrL:BORATORY
- LRSS ] 3 - Xete 3 r 574 o8 3 bl“ﬂ"’lu_
.)/L{ﬁ.YT}UL SCAAMV'C} Gty Yequnye b G- Letiedz .
SAMPLEID | LABID |PARAMETERS] BOTILES [PRES. | LABORATORY SAMPLED BY | DATE | REC'DBY DATE | COMMENTS | REC'DBY | DATE | COMMENTS
PODIL-SA - \ ('.uL.{)e,:l-t LA Mang Ld. MU o bl
T-7ho-14 ¥ 7| ™% )
PobT ~5i3-| ; 3
7o - 18l j‘ VY W RS W AT S T 1R
< PodB-sC-) [\ I 0 '
T-3e- 1% o
PODE -5D-) - =
T-THO- 1§ (-m.{,u:k D - = sl
: 1-1L5 2 ;
:1-_'_",1'.'..7\‘? m C,'C.vn -:\"‘ﬁ-" Q_ Q k—- 3- : ¥ -
B L1} J
13 Cam ! > <
120! lhasizier DL ‘ = o
’éb?_ \ < ©
w...“r. A
0
..ZL_‘DB \J-» -
SIGNATURES: LABORATORY RELEASED TO COURIER RELEASED TO LABORATORY, RELEASED TO LABORATORY
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