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Petroleum Hydrocarbons in Near-Surface Seawater of Prince William Sound, Alaska, following
the £xxon Valdez Oil Spill II: Analysis of Caged Mussels

Air/Water Study Number 3
Subtidal Study Number 3A
Final Report

Study History: Air/Water #3 (Geographic and Temporal Distribution of Dissolved and
Particulate Petroleum Hydrocarbons in the Water Column) was first funded in 1989. In 1991 the
study was renamed Subtidal Study Number 3 (Bio-availability and Transport of Hydrocarbons)
but the objectives remained the same. The project was funded for closeout and renamed again in
1992 to Subtidal Study Number 3 A to reflect the coordination with a related project (ST #3B).
Two final reports will result from this project, hydrocarbons in caged mussels and hydrocarbons in
the water. Two Exxon Valdez Oil Spill Symposium Proceedings papers resulting from this work
are: Petroleum Hydrocarbons in Caged Mussels Deployed in Prince William Sound, Alaska after
the Exxon Valdez O1 Spill, and Chemical Sampling and Analysis of Petroleum Hydrocarbons in
Near-surface Seawater of Prince William Sound, Alaska after the Exxon Valdez Oil Spill.

Abstract: Mussels (AN#ilus rrossulus) were deployed at 22 locations inside Prince William
Sound and 16 locations outside the Sound at depths of 1, 5 and 25 m for 2 to 8 weeks to
determine the biolowical availability and persistence of petroleum-derived hydrocarbons from the
Exxon Valdez oil (EVO) spill  Four successive deployments were made in 1989, and two each in
1990 and 1991. Mussels were analyzed for 27 alkane and 43 polynuclear aromatic hydrocarbon
(PAH) analytes.

PAH concentrations derived from EVO in mussels decreased with depth, time, and
distance from heavilv oiled beaches. The highest concentration of total PAH was 5,700 ng/g wet
tissue weight at Hernne Bay, I-m depth, 1-2 months after the spill, and slightly lower at north
Smith Island and at Snug Harbor. Lower PAH concentrations were detected at other locations
inside PWS, except the control site, Olsen Bay. Concentrations at all stations declined by late
summer 1989. In 19%: and 1991, PAHSs could only be detected near heavily oiled beaches at
concentrations that were usually below 200 ng/g.

Hydrocarbon accumulation derived from EVO by deployed mussels indicates petroleum
hydrocarbons were av ailable to subsurface marine fauna the summer following the spill, which
may be a route of oil ingestion exposure by fauna at higher trophic levels.
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EXECUTIVE SUMMARY

We deployed bay mussels (Mytilus trossulus) that were initially free of hydrocarbons in
nearshore waters along the path of oil spilled from the T/V Exxon Valdez, to determine the
biological availability and the persistence of petroleum-derived hydrocarbons to living marine
resources of waters affected by the spill. Mussels filter substantial volumes of seawater, and may
therefore accumulate petroleum hydrocarbons integrated over the deployment period. Mussels
free of petroleum hydrocarbons were collected from Admiralty Isiand in southeastern Alaska, and
were transplanted to 22 locations inside Prince William Sound (PWS) and to 16 locations outside
PWS for 2 to 8 weeks at depths of 1, 5, and 25 m at each location. Four successive transplants
were conducted in 1989 following the spill, and two transplants were conducted in 1990 and in
during 1991. The mussels were retrieved at the end of each transplant period and stored frozen at

-20°C for hydrocarbon analysis.

Transplanted and control mussels were analyzed with single ion mode gas
chromatography-mass spectrometry for the most abundant 2- to 5-ring polynuclear aromatic
hydrocarbons (PAHs) in the spilled oil, and with gas chromatography-flame ionization detection
for alkane hydrocarbons, including pristane, phytane, and normal alkanes of 10 to 34 carbon
atoms.

Results indicate that mussels transplanted along the path of the oil spill accumulated oil at
concentrations that decreased with depth, time elapsed after the spill, and distance from heavily
oiled beaches. The highest concentrations of total PAHs in the transplanted mussels was 5,700
ng/g wet tissue weight at Herring Bay, 1 m depth, 1-2 months after the spill; at the 5 and 25 m
depths concentration there was 3,170 ng/g and 372 ng/g, respectively. Concentrations nearly as
high at the respective depths were also found at north Smith Island and at Snug Harbor. The
mussel transplant sites at each of these three locations were within 500 m of beaches that had
been heavily oiled by the spill. The relative concentrations of PAH and of alkane analytes
detected were generally consistent with those of Exxon Valdez oil (EVO), indicating up to
281,000 ng EVO/g wet tissue weight. Lower but detectable PAH concentrations were observed
at most other transplant locations within PWS, with relative concentrations of PAH and alkane
analytes that are generally consistent with those of EVO. The lowest PAH concentrations were
found at the control site, Olsen Bay, where total PAH concentration generally ranged from 10 to
20 ng/g, with relative concentrations that were not consistent with EVO.

Alternative sources of dispersed petroleum hydrocarbons accumulated by the caged
mussels, including diesel oil distilled in Alaska from North Slope crude oil and submarine oil
seeps, were negligible compared with oil spilled from the Exxon Valde:z.

Concentrations of PAHs consistent with EVO inside PWS declined substantially at all
locations by late summer 1989. Total PAH concentration up to 1,470 ng/g was observed at
Herring Bay, and was at least an order of magnitude lower at north Smith Island and at Snug



Harbor. Even lower concentrations of total PAHs consistent with EVO were detected at most of
the remaining locations inside PWS, although not at Olsen Bay.

In 1990 and 1991, low concentrations of PAHs were sporadically detected at locations
adjacent to heavily oiled beaches. Total PAH concentration of about 260 ng/g was detected at 1
m depth at Herring Bay and at Snug Harbor in 1990, while the highest PAH concentrations

detected in 1991 were near detection limits.

Petroleum hydrocarbons were detected only sporadically in mussels deployed at locations
outside PWS in 1989, and were generally below detection limits in mussels deployed during 1990
and 1991. This may have been due in part to poorer survival of the mussels transplanted to

locations outside PWS, resulting from longer transport times.

The concentrations of PAHs we found in the caged mussels are consistent with results of a
companion study where direct chemical analyses of subsurface seawater for petroleum
hydrocarbons were performed on samples collected 1 to 6 weeks after the spill. Both these
studies found the highest concentrations of PAHs attributable to EVO at the 1 m depths of sites
adjacent to heavily oiled beaches. Comparison of the results of these two studies however,
indicates that the caged mussels accumulated petroleum hydrocarbons from much lower seawater
concentrations than could be detected by direct chemical analysis.

The accumulation of petroleum hydrocarbons by the transplanted mussels in 1989
indicates that these hydrocarbons were generally available to subsurface marine fauna, such as fish
and invertebrate larvae, the summer after the spill, especially in shallow waters adjacent to oiled
beaches. Oil accumulated from seawater at these intermediate trophic levels would serve as a
route of oil exposure through ingestion to fauna at higher trophic levels.



INTRODUCTION

The Exxon Valdez oil spill (EVOS) of March 24, 1989 in PWS, Alaska, was the largest
and most thoroughly studied accidental oil spill in U.S. history. At least 260,000 barrels (41,400
m’) of Prudhoe Bay crude oil was released into the Sound by the spill, which subsequently
contaminated the Alaska coastline and adjacent marine waters to distances more than 1,100 km
from the spill origin at Bligh Reef. This spill was scientifically significant because PWS was
nearly pristine prior to this spill (Karinen et al. 1993), so confounding petroleum hydrocarbons
from sources other than this oil spill were generally absent. Consequently, the chemical fate and
biological effects of oil from this spill should be especially unambiguous.

Subsurface seawater concentrations of petroleum hydrocarbons immediately after the spill
were relatively low, and generally decreased to the detection limits of direct chemical analysis for
practically-sized samples within a few weeks (Short and Harns, In prep.). After this time,
additional petroleum hydrocarbons may have been mobilized into subsurface seawater by
disturbance of persistent environmental reservoirs of oil, such as the action of storm waves or
cleaning activities on oiled beaches. These events may release pulses of oil, possibly in
association with fine-grained sediments, into seawater, and these pulses may escape detection by
direct chemical sampling methods due to both the temporal and spatial heterogeneity of the
pulses. Nonetheless, these pulses may present a chronic, low-concentration source of oil that is
available to marine organisms, with impacts that are not well understood.

Caged bay mussels (Myfilus trossulus) that are initially free of petroleum hydrocarbons are
particularly well suited for monitoring sporadically distributed hydrocarbons in seawater (National
Research Council 1980; Phelps and Galloway 1980; Wolfe et al. 1981). Mytilus edulis, a closely
related species, can filter up to about 340 L of seawater daily (Wildish and Miyares 1990), so the
volume of seawater that is effectively sampled by mussels deployed for a month can be ten
thousand-fold larger than volumes sampled for direct chemical analysis. Mussels can
bioconcentrate hydrocarbons in the lipid compartment by factors as high as 10° on a whole tissue
wet weight basis (Murray et al. 1991), indicating that depuration rates are slower than
accumulation rates, resulting in persistence of some accumulated hydrocarbons for several weeks
(Clark and Finley 1975; Ganning et al. 1983; Pruell et al. 1986). Bioconcentrated hydrocarbons
are proportionally easier to detect, and give an indication of integrated hydrocarbon
concentrations in seawater during the period the caged mussels are deployed. Mussels do not
metabolize petroleum hydrocarbons significantly (Vandermeulen and Penrose 1978), so
accumulated hydrocarbons may be characteristic of the exposure source.

We deployed mussels in cages along and adjacent to the path followed by the spilled oil
for intervals of usually 1 month during the summers of 1989, 1990, and 1991 to determine the
distribution of persistent petroleum hydrocarbons in the subsurface seawater column. The
mussels originated from a pristine site in southeastern Alaska and were verified as free of
petroleum hydrocarbons prior to deployment. We deployed 462 cages of mussels at 22 stations
inside PWS and at 16 stations outside PWS adjacent to the Kenai and Alaskan peninsulas and
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Kodiak Island. We analyzed mussels from 286 of these cages for 27 alkane and 43 polynuclear
aromatic hydrocarbon (PAH) analytes. Our general objectives were to characterize and document
petroleum hydrocarbon concentrations found at depths of 1 m, 5 m, and 25 m at the deployment
locations and times. The biological relevance of detected hydrocarbons in these mussels is
immediate, in that these hydrocarbons are obviously available biologically to the mussels and to
other filter-feeding fauna at the same trophic level, and to the diverse fauna at higher trophic
levels that feed on mussels.

OBJECTIVES
The original objectives of this study were stated in the State/Federal Natural Resource

Damage Assessment Plan for the EVOS of August 1989 (p. 42), as follows:

A. Document water column hydrocarbon concentrations at a range of depths, locations,
and times.

B. Quantify injury to water resources.
C. Relate water injury to biological injury.

D. Evaluate trends in ambient water quality through measurements of hydrocarbons in a
biological indicator (Mytilus) as a surrogate for chemical measurements.

E. Identify potential alternative methods and strategies for restoration of lost use,
populations, or habitat where injury is identified.

This document addresses objectives A through D above.
METHODS

Caged Mussel Deployment Stations

Caged mussels were deployed at 38 stations along or adjacent to the oil spill path at least
once during the study period (1989-1991). Twenty two of these stations were located inside
PWS, and the remainder were adjacent to the Kenai and Alaska peninsulas and Kodiak Island.
Caged mussels were usually deployed at these stations for approximately 1 month.

The latitude and longitude of the deployment stations are presented in Tables I-1 and I-3
in Appendix I, together with the periods that mussels were deployed at each station. The



locations of the stations are also depicted in Figures 1 and 2, where the station numbers
correspond with those of Tables I-1 & I-3. In addition, Figures 1 and 2 depict the path of the
spilled Exxon Valdez crude oil, through PWS and along the northwest Gulf of Alaska,
respectively. Figure 1 also shows the path of prevailing ocean currents (Gait et al. 1991).

Mussel Collection, Deployment, and Retrieval

Bay mussels were collected a few days before each deployment from Admiralty Island in
southeast Alaska. Mussels with shell length greater than 45 mm were held at the Auke Bay
Laboratory, then transported by air and then by boat at about 4°C to the deployment stations
within 5 days for stations inside PWS, and within 10 days for stations outside PWS. A sample of
mussels was taken just prior to each mussel shipment to evaluate hydrocarbon burdens in the
mussels prior to deployment, and just after the final deployment of a cruise to determine any
hydrocarbon uptake or deterioration of mussel condition during holding of mussels on the vessel.

Deployment cages consisted of nylon-mesh diver collecting bags fitted with rigid
perforated polypropylene sheets at the bottom of the bags to support the mussels. Each cage
contained 20 mussels. Filled bags were attached to a mooring line at depths of 1, 5, and 25 m
(Fig. 3). The two shallower cage depths were chosen to correspond to water column depths
sampled in the first 6 weeks after the spill (Short and Harris, In prep.). High mortality among
mussels during transport to deployment stations made it necessary to deploy only the 2 shallower
bags with 15 mussels per bag at some Alaska peninsula sites in 1989.

Although mussels were usually deployed for about 1 month at each site, deployment
periods ranged from 2 to 8 weeks, depending on deployment vessel availability. Also, mussels
were deployed for 2 months inadvertently at Herring Bay in PWS in 1989, because this'
deployment could not be located after 1 month, but was successfully located after 2 months.

When deployed mussels were retrieved, the number of surviving mussels was recorded to
provide some indication of stress produced by the exposure environment and pre-exposure
handling. Dead or gaping mussels were discarded. Surviving mussels were frozen at -18°C
within 2 hours of retrieval, and transported frozen to the Auke Bay Laboratory for storage until
analysis.

A condition index was determined for each mussel analyzed to determine whether mussels
filtered water during deployment. The index (dry tissue weight/internal shell volume x 100) was
adapted from Higgens (1938) and Crosby and Gale (1990). The dry tissue weight of each mussel
was calculated as the product of the wet tissue weight and the ratio of dry weight and wet weight
measured for each sample homogenate (see below). Shell volumes were calculated as the ratio of
twice the weight of sand that could be contained in one shell valve and the apparent density of the
sand. A stable or increased condition index was assumed to indicate that the mussel filtered an
amount of water adequate to at least maintain its condition during deployment.



Figure 1.--Station locations in PWS, Alaska, where caged mussels were deployed subsequent to
the EVOS spill of March 24, 1989. Station numbers within symbols correspond with the station
numbers of Table I-1 in Appendix I. Arrows indicate the direction of prevailing oceanic currents
through the Sound (Galt et al. 1991). Shaded area indicates the path of surface oil through the
Sound. M indicates control site.



Figure 2.--Station locations in the northwestern Gulf of Alaska where caged mussels were
deployed subsequent to the EVOS of March 24, 1989. Station numbers within symbols
correspond with the station numbers of Table I-3 in Appendix I. Shaded area indicates the path
of surface oil in the Guif. B indicates control sites.
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Figure 3.--Apparatus used to deploy caged mussels at deployment stations in PWS, Alaska, and
along the southern coast of Alaska following the EVOS on March 24, 1989, This apparatus was
used to suspend mussel cages at depths of 1, 5, and 25 m for periods ranging from 2 to 8 weeks.



Native Mussel Collection

Native mussels were collected in 1989 and 1990 from intertidal areas near caged mussel
sites at Herring Bay, Olsen Bay, Sleepy Bay, Smith Island, and Snug Harbor to compare levels of
biologically available hydrocarbons in the nearshore water column to levels in the adjacent
intertidal. Sample collection, handling, storage, and analysis procedures were those used for
caged samples.

Mussel Selection for Analysis

Mussels deployed inside PWS during the first deployment in May 1989 were analyzed in
triplicate to assess the variance in hydrocarbon concentrations accumulated by mussels. Mussels
from the remaining deployments, native mussels, and pre-deployment mussels were usually
analyzed singly, with some of these analyzed as duplicates, to minimize analysis costs.

Of the mussels deployed outside PWS, only those from the shallowest (usually 1 m)
deployment depths in July 1990 were analyzed. Mussels from the deeper deployment depths were
not analyzed because hydrocarbons characteristic of oil contamination were not evident in mussels
deployed at the shallower depths, and results from the 1989 deployments indicated the highest
concentrations of these hydrocarbons in mussels occurred at the 1 m depth.

Sample Labeling and Chain of Custody

Sample labels included site name, type of sample, Julian date of sampling, sample depth (if
applicable), and replicate number. The record of each person who had custody of samples, the
date, time, and location of custodial transfer; and signatures of transferring parties are on file with
Mr. Sid Kom at the Auke Bay Laboratory. Shipping containers were cross-wrapped with custody
tape signed and dated by the person shipping the containers.

Dry Tissue Weight Determination

Ratios of mussel tissue wet and dry weights were measured by dehydrating 1 g of
homogemized whole-mussel tissue for 24 h at 65°C and weighing the tissue mass remaining.

Preparation of Mussels for Hydrocarbon Analysis

Mussels were prepared and analyzed following procedures presented in detail by Larsen et
al. (1992) Brefly, soft tissues of at least three mussels from each mussel cage were mechanically
homogenized, and about 10 g of the homogenate was added to 70 g anhydrous sodium sulfate for
dehydration, and spiked with 500 pL hexane solution containing five alkane and six aromatic
deuterated surrogate hydrocarbon standards (listed in Table II-1, Appendix II).

Hydrocarbons were extracted from mussels by maceration with dichloromethane. The
mixture of homogenate, sodium sulfate, and surrogate standards was macerated mechanically for
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1 min, with each of three successive 50 mL aliquots of dichloromethane, and the dichloromethane
separated by filtration through an additional 10 g sodium sulfate on a combusted glass-fiber filter
after each maceration. The filters and filtered solids were macerated together after the first
filtration. The combined dichloromethane extracts were reduced in volume over steam and
exchanged with hexane to a final volume of ca 1 mL.

Extracted alkane and aromatic hydrocarbons were separated by silica gel-alumina column
chromatography. The chromatographic columns consisted of 20 g silica gel (de-activated with
5% water) above 10 g alumina in a 20 mm id glass column filled with pentane. The alkane
hydrocarbons eluted with 50 mL pentane, followed by the aromatic hydrocarbons that eluted with
250 mL 1:1 pentane:dichloromethane (by volume). The pentane solutions containing the alkane
hydrocarbons from the samples were each reduced in volume over steam and exchanged with
hexane to a final volume of ca 1 mL, spiked with 50 uL hexane internal standard containing 42
ng/uL dodecylcyclohexane (DCH) for estimating recoveries of the deuterated alkane hydrocarbon
surrogate standards added initially, and stored for analysis by gas chromatography. The
pentane:dichloromethane solutions containing the aromatic hydrocarbons were reduced in volume
over steam to a final volume of ca 0.5 mL, and stored for further purification before analysis by

- gas chromatography/mass spectrometry.

Aromatic hydrocarbons from the sample extracts were further purified by gel-permeation
high performance liquid chromatography. The injection volume was 0.5 mL into dichloromethane
flowing at 7 mL/min through two size-exclusion gel columns (Phenomenex, phenogel, 22.5 mm x
250 mm, 100 A pore size) connected sequentially. The initial 110 mL eluate was discarded, and
the following 53 mL was concentrated over steam and exchanged with hexane to a final volume
of ca | mL, then spiked with 25 uL hexane containing 80 ng/ul hexamethylbenzene (HMB) as an
internal standard for estimating recoveries of the deuterated aromatic hydrocarbon surrogate
standards added initially.

PAH Analysis

1. Instrumental Method

PAHs in samples and in standards were separated and analyzed with a Hewlett-Packard
5890 senes 11 gas chromatograph equipped with a 5970B mass selective detector (MSD). The
mjection volume was 2 uL into a splitless injection port at 300°C. The initial oven temperature
was 60°C, increasing at 10°C per minute immediately following injection to a final temperature of
300°C which was maintained for 25 minutes. The chromatographic column was a 25 m fused
silica capillary (0.20 mm ID) coated with a 0.33 um thick film of 5% phenyl methyl silicone. The
helium carrier gas was maintained at 70 kPa inlet pressure.

The chromatographic column eluted into the 70 eV electron impact MSD through a
300°C transfer line. The ionizer temperature and pressure were 240°C and 107 torr, respectively.
The MSD was operated in the selected ion monitoring (SIM) mode, and the specific ions and
retention time windows of the SIM Table were chosen to detect all the calibrated aromatic
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hydrocarbons, the surrogate standards, and the 200 most prominent peaks found on the total ion
chromatogram of an aliquot of crude oil from the hold of the Exxon Valdez analyzed as a sample
with the MSD operating in the scan mode. The MSD was tuned with mass 69, 102, and 512
fragments of perfluorotributylamine before each batch of samples was analyzed.

2. PAH Identification
A. Calibrated PAHs

Calibrated PAHs were identified based on retention time and ratio of two mass fragment
ions characteristic of each hydrocarbon. Calibrated PAHs are listed in Table II-2, Appendix II,
and include dibenzothiophene and the aromatic hydrocarbons in Standard Reference Material
(SRM) 1491 supplied by the National Institute of Standards and Technology (NIST). Also listed
in Table II-2, Appendix II are the mass of the quantification ion, the mass of the confirmation ion,
and the mean ratio of these two ions in the calibration standards. Chromatographic peaks were
identified as a calibrated aromatic hydrocarbon if both ions were co-detected at retention times
within £0.15 minutes of the mean retention time of the hydrocarbon in the calibration standards,
and if the ratio of the confirmation ion to the quantification ion was within £30% of the expected
ratio. '

B. Uncalibrated PAHs

Uncalibrated PAHs include the alkyl-substituted isomers of naphthalene, fluorene,
dibenzothiophene, phenanthrene, fluoranthene, and chrysene listed in Table II-3, Appendix IL
Uncalibrated aromatic hydrocarbons were identified by the presence, within a relatively wide
retention time window, of a single mass fragment ion that is characteristic of the uncalibrated
aromatic hydrocarbon sought. Table II-3 lists the mass of the fragment ions used for both
identification and measurement, and the retention time windows used. Retention time windows
for uncalibrated aromatic hydrocarbons were much wider than those for calibrated aromatic
hydrocarbons. Mass fragments of uncalibrated aromatic hydrocarbons that eluted outside the
windows listed in Table II-3 would not have been detected.

3. PAH Measurement

A. Calibrated PAHs

Concentrations of calibrated PAHs in the mussel extracts were estimated by a method
employing multiple internal standards and a five-point calibration curve for each calibrated PAH.
The deuterated surrogate standards that were initially spiked into each sample are treated as
internal standards, where each surrogate compound is associated with one or more calibrated
PAHs (see Tables II-1 and II-2, Appendix II). A calibration curve for each calibrated PAH and
batch of samples analyzed was based on five different hexane dilutions of dibenzothiophene and
NIST SRM 1491, where 1 mL of each dilution contained the same amount of deuterated
surrogate standard as was initially spiked into the samples. Each calibration curve was derived
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from linear regression of the ratio of MSD/SIM quantification ion response of the calibrated PAH
and the associated deuterated surrogate standard as the ordinate, and the ratio of the amount of
calibrated PAH and the amount of deuterated surrogate in 1 mL of each of five calibration
standards as the abscissa. The highest calibration standard was 25 times more concentrated than
the lowest standard, and PAH concentrations in the lowest standard corresponded with PAH
concentrations in a 10 g sample of mussel tissue ranging from 3.6 to 8.3 ng/g (or 3 to 22 times the
PAH concentrations that would have resulted from samples containing PAHs at the method

detection limits, see below).

The amount of a calibrated PAH in the dichloromethane extract of a mussel tissue sample
was calculated as the product of the inverse of the calibration curve regression line slope, the ratio
of MSD/SIM quantification ion response to the calibrated PAH and the associated deuterated
surrogate standard for the sample extract, and the amount of the deuterated surrogate standard
associated with the PAH. The concentration of a calibrated PAH in the mussel tissue sample was
calculated as the ratio of the amount of the hydrocarbon in the dichloromethane extract and the
measured wet weight of the homogenate aliquot analyzed (about 10 g). This procedure
compensated for losses of calibrated PAHs during sample preparation.

B. Uncalibrated PAHs

Concentrations of uncalibrated PAHs in the mussel tissue samples were determined with
calibration curves and procedures for the most similar calibrated PAH. The MSD/SIM response
to the quantification ion of each uncalibrated PAH identified, bearing the same carbon number of
substituents, and derived from the same unsubstituted PAH, were summed; this sum was used in
place of the most similar calibrated PAH response in the procedure described above for
calculating concentrations of calibrated PAHs. For example, the fluorene calibration curve and
procedure was used for all the methyl-substituted fluorenes identified, but the
I-methylphenanthrene calibration curve and procedure was used for all the alkyl-substituted
phenanthrenes.

4. Detection Limits
A. Calibrated PAHs
Method detection limits (MDLs) were estimated for each calibrated PAH analyte

following the procedure described in Appendix B, 40 CFR Part 136. These estimates of detection
limit concentrations are indicated for each calibrated PAH analyte in Table III-1, Appendix III.

B. Uncalibrated PAHs

Method detection limits for uncalibrated PAHs were not experimentally determined.
Consequently, detection limits for these analytes were arbitrarily assumed as the MDL of the most

closely related calibrated PAH analyte.
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5. Quality Assurance
A. String Structure and Quality Control Samples

Samples were analyzed in batches consisting of 12 samples, which together with five
calibration standards and six quality control samples arranged in a specific sequence, are denoted
as strings. Replicated samples were analyzed in different strings. The six quality control samples
included two mid-level calibration standards, two reference samples, and two method blanks, one
of which was spiked with hydrocarbon standards (denoted as "spiked blank"). One each of the
mid-level calibration standards and of the reference samples, and the method blank were analyzed
in the middle of each string, and the remaining three quality control samples were analyzed at the
end of each string.

The mid-level calibration standards were analyzed to assess calibration accuracy and to
verify instrument stability during analysis of the string; the results are summarized in Table IV-2,
Appendix I'V. This assessment of accuracy was directly related to NIST standards for all
calibrated PAHs except dibenzothiophene. The reference samples were prepared as 10 g aliquots
of NIST SRM 1974 enriched with a solution of selected PAH anaiytes prepared by NIST
(denoted as "QC-TEST-1") to tissue concentrations ranging from 19 to 205 ng PAH/g, and were
analyzed to assess analytical precision within and among strings for the selected PAH analytes.
The results of the reference sample analyses are summarized in Table IV-1, Appendix I'V.

Method blanks were analyzed to assess contaminants introduced during processing and
analysis. Mussel tissue and method blank samples were processed and analyzed identically,
except the method blanks contained no mussel tissue. Also, method blanks spiked with an
amount of NIST SRM 1491 and dibenzothiophene equivalent to amounts that would be present
from sample concentrations of 50 to 100 ng PAH/g, were analyzed to assess overall method
accuracy. The results of the spiked method blank sample analyses are summarized in Table IV-3,
Appendix I'V.

B. Calibration Curve Linearity and Surrogate Standard Recoveries

Calibration curve linearity, expressed as the square of the correlation coefficient of
regression (r?), was greater than 0.99 for more than 95% of the PAH calibration curves.
Recoveries of the deuterated surrogate standards that were added to each sample were estimated
by comparing the ratio of deuterated surrogate response and the HMB internal standard of a
sample with the mean of the same ratio derived from the calibration standards of the sample string
(1 mL of each calibration standard contains the same amounts of these standards as was added to
each sample, and each sample was concentrated to about 1 mL for instrumental analysis). PAHs
that were associated with deuterated surrogate standard recoveries of less than 30%, or more than
150%, were treated as missing, affecting 1.3% of the PAH data.
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C. Analytical Precision and Accuracy

The precision of the analytical procedure for selected PAH analytes, expressed as the
coefficient of variation (CV, i.e., the ratio of the standard deviation and the mean of the calibrated
PAHs found in the reference samples, expressed as percent) calculated from the results of the 46
strings analyzed, ranged from 10% to 21% (median 13%; Table IV-1, Appendix IV). Mean
accuracy, determined as the ratio (expressed as percent) of the mean amount of calibrated PAH
found in the NIST calibration check samples of the 46 strings analyzed for this study and the
amount added, ranged from 98.7% to 107.1% (median 101.3%); corresponding CV ranged from
1.5% to 12.6% (median 4.5%; Table IV-2, Appendix IV). Mean accuracy based on the spiked
blank samples ranged from 85.3% to 114.1% (median 101.8%); corresponding CV ranged from
5.6% to 18.6% (median 9.1%; Table IV-3, Appendix IV).

D. Contaminants in Method Blanks

Calibrated PAHs were detected above respective MDLs five times in the analysis of 25
calibrated PAHSs in each of 46 method blanks (i.e., detection frequency = 5/(25x46) = 0.0044).
Uncalibrated PAHs were detected above estimated MDLs 14 times, in the analysis of 18
uncalibrated PAHs in each of the 46 method blanks.

Alkane Hydrocarbon Analysis

1. Instrumental Method

Alkanes in samples and in standards were separated and analyzed with a Hewlett-Packard
5890 series II gas chromatograph equipped with a flame ionization detector (FID). The injection
volume was 1 uL into a splitless injection port at 300°C. The 60°C initial oven temperature was
maintained for 1 minute, then increased at 6°C per minute to a final temperature of 300°C which
was maintained for 26 minutes. The chromatographic column was a 25 m fused silica capillary
(0.20 mm ID) coated with a 0.33 um thick film of 5% phenyl methyl silicone. The helium carrier
gas flow rate was 0.80 mL per minute, and the column effluent was combined with 34 mL per
minute nitrogen make-up gas before entering the FID. The FID was operated with hydrogen and
air flowing at 33 and 410 mL per minute, respectively.

2. Alkane Hydrocarbon Identification

Alkane hydrocarbons were identified based on their retention times. Any peak detected
above the integrator threshold within £0.25% of the mean retention time of an alkane in the
calibration standards was identified and quantified as that alkane. The calibration standards were
prepared at our Laboratory, and contained the normal alkanes from decane through triacontane,
dotriacontane, tetratriacontane, and 2,6,10,14-tetramethylpentadecane (pristane).
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3. Alkane Hydrocarbon Measurement

Concentrations of calibrated alkanes in mussel tissues were estimated by an internal-
standard method employing a five-point calibration curve for each calibrated alkane hydrocarbon.
The deuterated surrogate standards that were initially spiked into each sample were treated as
internal standards, where each surrogate compound was associated with a group of calibrated
alkanes (see Tables II-1 and II-4, Appendix II). A calibration curve for each calibrated alkane and
batch of samples analyzed was based on five different hexane dilutions of the concentrated alkane
standard prepared at our Laboratory, where 1 mL of each dilution contained the same amount of
deuterated surrogate standard as was initially spiked into the samples. Each calibration curve was
derived from linear regression of the ratio of FID response of the calibrated alkane and the
associated deuterated surrogate standard as the ordinate, and the ratio of the amount of calibrated
alkane and the amount of deuterated surrogate in 1 mL of each of five calibration standards as the
abscissa. The highest calibration standard was 50 times more concentrated than the lowest
standard, and alkane concentrations in the lowest standard corresponded with alkane
concentrations in a 10 g sample of mussel tissue ranging from 41 to 128 ng/g (or 3 to 21 times the
alkane concentrations that would have resulted from samples containing alkanes at the method
detection limits, see below).

Concentrations of 2,6,10, 14-tetramethylhexadecane (phytane) were estimated as the mean
of results denved from the calibrations curves for octadecane and nonadecane, because a suitable
standard for this alkane was not available. The accuracy of this procedure, however, was verified
with NIST-denved standards (see below).

Amounts of uncalibrated alkane hydrocarbons and the cumulative amount of hydrocarbons
in the unresolved complex mixture (UCM) were calculated with respective detector responses and
the calibration curve for hexadecane. Flame ionization detector response due to the UCM was
determined as the difference of the total FID response and the response due to distinguishable
peaks

4. Detection Limits

Method detection limits were estimated for each calibrated alkane analyte following
procedure described in Appendix B, 40 CFR Part 136. These estimates of detection limit
concentrations are indicated for each calibrated alkane analyte in Table III-3, Appendix IIIL.

5. Quality Assurance
A. String Structure and Quality Control Samples

Samples were analyzed in strings comprising 12 samples, 5 calibration curve standards,
and 7 quality control samples arranged in a specific sequence. Replicated samples were analyzed
in different strings. The seven quality control samples included two mid-level calibration
standards, two reference samples, a method blank, and a NIST-derived alkane standard. One
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each of the mid-level calibration standards and of the reference samples, and the method blank
were analyzed in the middle of each string, and the remaining four quality control samples were
analyzed at the end of each string.

The mid-level calibration standards were analyzed to venfy instrument stability during
analysis of the string; the results are summarized in Table IV-4, Appendix IV. The reference
samples were prepared as 10 g aliquots of NIST SRM 1974 enriched with a solution of alkanes
prepared at our Laboratory to tissue concentrations ranging from either (a) 490 to 1,300 ng
alkane/g, or (b) 49 to 130 ng alkane/g, and were analyzed to assess analytical precision within and
among strings for the alkane analytes; these are respectively denoted as high and low reference
samples. The results are summarized in Table IV-5, Appendix IV,

Method blanks were analyzed to assess contaminants introduced during processing and
analysis. Mussel tissue and method blank samples were processed and analyzed identically,
except the method blanks contained no mussel tissue. Method blanks spiked with an amount of
Laboratory-prepared standards equivalent to amounts that would be present from sample
concentrations of 400 to 1,300 ng alkane/g were analyzed to assess overall method accuracy. The
results of analyses of the spiked method blanks are summarized in Table IV-6, Appendix IV.

Also, a NIST-denved alkane standard (denoted as QA-CH-2) was analyzed with each string to
relate accuracy assessments of alkanes with NIST standards; results of these analyses are
summarized in Table IV-7, Appendix IV.

B Calibration Curve Linearity and Surrogate Standard Recoveries

Calibration curve linearity, expressed as the square of the correlation coefficient of
regression (r°), was greater than 0.99 for more than 95% of the alkane calibration curves.
Recovenes of the deuterated surrogate standards that were added to each sample were estimated
by companng the ratio of deuterated surrogate response and the DCH internal standard of a
sample with the mean of the same ratio derived from the calibration standards of the sample string
(1 mL of each calibration standard contained the same amounts of these standards as was added
to each sample, and each sample was concentrated to about 1 mL for instrumental analysis).
Alkanes that were associated with deuterated surrogate standard recoveries of less than 30%, or
more than 150%%, were treated as missing, affecting 2.3% of the alkane data.

C  Analytical Precision and Accuracy

The precision of the analytical procedure was evaluated based on results of the two
reference samples analyzed with each string. Alkane CV in the high reference samples ranged
from 7.8% to 29.4% (median 9.5%), and in the low reference samples ranged from 12.2% to
52.1% (median 23 4%, Table IV-4, Appendix IV). Mean accuracy, determined as the ratio
(expressed as percent) of the mean amount of calibrated alkane found in the calibration check
samples of the 46 strings analyzed for this study and the amount added, ranged from 99.4% to
103.6% (median 100.6%), corresponding CV ranged from 0.8% to 18.5% (median 1.7%; Table
IV-5, Appendix IV). Mean accuracy based on the spiked blank samples ranged from 93.5% to
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113.0% (median 100.2%); corresponding CV ranged from 4.9% to 18.4% (median 6.7%; Table
IV-6, Appendix IV). Mean accuracy based on the NIST QA-CH-2 standards ranged from 88.3%
to 151.9% (median 96.9%); corresponding CV ranged from 6.0% to 52.9% (median 9.0%, Table

IV-7, Appendix IV).
D. Contaminants in Method Blanks

Calibrated PAHs were detected above respective MDLs 18 times in the analysis of 25
calibrated PAHs in each of 46 method blanks.

Data Analysis

I. Determination of EVO-PAH

Exxon Valde:z crude oil was identified as the source of PAHs in mussels if the relative
concentrations of phytane and the PAHs were consistent those of the spilled oil, except for
characteristic alterations of composition due to weathering. These characteristic alterations
include: (1) preferential loss of less substituted PAH homologues, and (2) preferential loss of
lower molecular weight PAH

The PAHs prevalent in Exxon Valdez crude oil were summed and denoted as EVO-PAHs
for mussels identified as contaminated by the oil. The EVO-PAHs included all the alkyl-PAH
homologues listed in Table II-3, Appendix II; their corresponding unsubstituted homologues; and
biphenyl.

II. Detection limit convention for replicated samples

In cases where hydrocarbon concentrations were replicated and were near detection limits
(resultmg in some of the replicated concentration above the MDL for an analyte and some below)
the analyte was reported as detected in Tables III-1 through III-14, Appendix III, if the
concentration mean was above the MDL. If the concentration mean was below the MDL, the
analyte was reported as below the MDL in these tables.

RESULTS

The concentrations of the calibrated PAHs, the uncalibrated PAHs, and the alkanes
determined in this studv are tabulated in Appendix III, in Tables III-1 through III-14. Also listed
in Tables III-1 through I1I-3 are method detection limits for calibrated aromatic and alkane
hydrocarbons, and results of analysis of 1 uL of crude oil from the cargo hold of the Fxxon
Valdez. Following is a summary and interpretation of the results in these Tables.
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I. Inside PWS

A. May 1989

Petroleum hydrocarbons derived from Exxon Valdez crude oil were detected at all stations
and at all depths of the May 1989 deployment inside PWS, except at the control station at Olsen
Bay. The pattern of relative concentrations of PAHSs and of phytane were consistent with patterns
observed in Exxon Valde:z crude oil and in mussels on oiled beaches. The PAHSs detected in these
caged mussels included chrysenes, which obviates diesel oil derived from North Slope crude oil as
a significant source of oil in the caged mussels.

1. Sites Near Heavily Contaminated Beaches

Hydrocarbons characteristic of Exxon Valdez crude oil were highest in caged mussels
deployed at 1 m depth adjacent to heavily oiled beaches in May 1989. Total hydrocarbon
concentration, which included the UCM and both calibrated and un-calibrated alkane
hydrocarbons and PAHs, was about 100,000 ng/g wet tissue in mussels after deployment at 1 m
depth in Herring Bay, a heavily oiled embayment, and derived primarily from Exxon Valdez crude
oil. Mean concentrations of EVO-PAHSs and of phytane in these mussels were 5,740 ng/g and
815 ng/g, respectively, which are proportionally similar to respective concentrations in Exxon
Valdez crude oil (Fig 4) Hydrocarbon concentrations were nearly as high in mussels deployed at
1 m depth near Smith Island and in Snug Harbor: mean total EVO-PAH concentration in mussels
at these two stations was 3,090 ng/g and 1,040 ng/g, respectively, and concentrations of phytane
and of total hydrocarbons vanied proportionally (Fig. 4). These three stations were adjacent to
beaches that were heavily oiled by spilled Exxon Valdez crude oil.

Hydrocarbons denved from Exxon Valdez crude oil in caged mussels generally decreased
with deeper deployment depths. Mean EVO-PAH concentration in mussels at 5 m depth was
40% to 63% of the concentration at 1 m at the three stations adjacent to heavily oiled beaches
during May 1989, and at 25 m depth was 6% to 15%. Also, concentrations of other
hydrocarbons charactenstic of Exxon Valdez crude oil decreased proportionally in these caged
mussels (Fig. 5).

2. Other Stations Along the Oil Spill Path

At other stations along or adjacent to the path of the spilled oil during May 1989,
distribution patterns of petroleum hydrocarbons in caged mussels were similar to those evident at
stations adjacent to heawvily oiled beaches, but concentrations of these hydrocarbons were
substantially lower. At the five stations located along the path of the spilled oil (Bainbridge
Passage, Elrington Passage. Johnson Cove, Prince of Wales Passage, and Squire Island), mean
EVO-PAH concentration in caged mussels deployed at 1 m depth ranged from 89 ng/g to 425
ng/g. Similarly, at the three stations located near the margin of the path of the spilled oil (Main
Bay, Montague Strait, and Outside Bay) the concentration ranged from 61 ng/g to 91 ng/g in
caged mussels deployed at | m depth. Although petroleum hydrocarbon concentrations in caged
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Figure 4.--Comparison of petroleum hydrocarbons characteristic of Exxon Valdez crude oil in
caged mussels deployed at 1 m depth at stations adjacent to heavily oiled beaches during May,
1989, with the relative abundance of these hydrocarbons in unweathered crude oil from the hold
of the Exxon Valdez, following the EVOS of March 24, 1989, in PWS, Alaska. Compared are
total measured hydrocarbons, the sum of the most abundant PAHs in Exxon Valdez crude oil
(EVO-PAH), and phytane, a branched alkane abundant in petroleum. In mussels, concentrations
are ng/g wet tissue weight, with associated 95% confidence intervals, in Exxon Valdez crude oil,

concentrations are relative.
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Figure 5.--Comparison of total measured hydrocarbons, EVO-PAH, and phytane in caged mussels
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relative to respective 1 m deployment depth concentrations, following the EVOS of March 24,
1989, in PWS, Alaska. EVO-PAH is the sum of the most abundant PAHSs in Exxon Valdez crude

oil.
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mussels often decreased with deployment depth at these stations, the trend was not consistent,
especially at the less-contaminated stations. However, at all these stations and deployment
depths, relative concentrations of petroleum hydrocarbons in caged mussels were broadly similar
to those in Exxon Valdez crude oil.

3. Control Station (all sampling times)

Hydrocarbons characteristic of petroleum were consistently lowest in caged mussels
deployed at the control station at Olsen Bay. Of the 24 mussel cages deployed at Olsen Bay
during the course of this study from 1989 through 1991, the median summed PAH concentrations
used to define the EVO-PAHSs was less than 10 ng/g (Fig. 6). These summed PAH
concentrations exceeded 30 ng/g in mussels of one cage only (25 m depth, May 1989), and
naphthalene accounted for over 70% of the PAHs in the mussels of this cage. Total hydrocarbons
in the mussels of these 24 cages ranged from 8 ng/g to 16,700 ng/g, with phytane con51stently
below detection limits.

4. Hydrocarbon in Mussels Prior to Deployment

Mussels were substantially free of petroleum hydrocarbons prior to deployment.
Concentrations of the summed PAHs used to define the EVO-PAHs ranged up to 18 ng/g
(median, 8 ng/g) in mussels prior to deployment. Total hydrocarbons ranged up to 6,600 ng/g,
with phytane consistently below detection limits.

B. Temporal Decline, Summer 1989

Petroleum hydrocarbons consistently declined in successively deployed caged mussels
after May 1989. At the three stations adjacent to heavily oiled beaches, EVO-PAHs accumulated
by caged mussels at 1 m depth during the August 1989 deployment were about 10% those of
corresponding stations and depth during the May 1989 deployment (Fig. 7), and similar declines
occurred at other depths and for other petroleum hydrocarbons.

Petroleum hydrocarbons were detected progressively less frequently and at generally
lower concentrations in mussels deployed at other stations along or adjacent to the spill path after
May 1989. We detected EVO-PAHs in 67% of mussel cages deployed during June 1989 inside
PWS, and in 19% and 29% of mussel cages deployed during July and August, respectively. The
highest concentration of EVO-PAHs found in these mussels was 80 ng/g, 69 ng/g, and 41 ng/g
for the June, July, and August deployments, respectively.

Mussels deployed at Herring Bay in June 1989 and retrieved after 2 months accumulated
substantially more petroleum hydrocarbons than mussels deployed there in July 1989 and
retrieved after 1 month. Concentrations of EVO-PAH and of phytane were generally 2 to 4 times
higher in the mussels deployed for 2 months compared with those deployed for 1 month at
corresponding depths (Appendix III, Tables III-1, -2, and -3).

21



8]

"

Number of mussel cages
W N

n

&%
&S
0%
S
&

XXX
&K
oo
%

e
5
3545
&
25
X

S
K
038
0
o2
o2

:::..
.90

)

9
5%
0%
Yo
S

Q

o"ozo‘o
%
S
%
5

S
RS
9%
KX
&S

%S
X
&S
e
&S
o2
S

>

0. 0.9,

O

0-5

5-10

10-15 15-20 20-25 25-30 >30

Concentration of EVO-PAH’s (ng/q)

Figure 6.--Concentration distribution of EVO-PAH in all caged mussels deployed at the Olsen
Bay control station in PWS, Alaska, following the EVOS of March 24, 1989 in the Sound. EVO-
PAH is the sum of the most abundant PAHs in Exxon Valdez crude oil. The EVO-PAH
concentration intervals are ng/g wet tissue weight of mussels, and N is the number of caged
mussel observations within each concentration interval. The mean EVO-PAH concentration of
the sample in the interval exceeding 30 ng/g was 46 ng/g, and was more than 70% naphthalene.
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C. 1990 and 1991

In 1990 and 1991, petroleum hydrocarbons were usually detected in caged mussels only at
stations adjacent to heavily oiled beaches, and only at low concentrations. The highest 1990
concentration of EVO-PAH was 199 ng/g at Sleepy Bay during the July deployment at S m depth
(the 1 m depth deployment was lost), followed by 72 ng/g and 115 ng/g at Northwest Bay, 1 m
depth, during the June and August deployments, respectively. Lower concentrations of PAHs
that were probably derived from Exxon Valdez crude oil were detected in caged mussels deployed
at Bay of Isles, Herring Bay, Main Bay, Smith Island, and Snug Harbor, although the
concentrations at these stations were often so low that source identification was less clear. Also,
other petroleum hydrocarbons, such as phytane, were often not detected. Except for Main Bay,
these stations were all adjacent to beaches that had been heavily oiled.

The highest EVO-PAH concentration found in caged mussels deployed in 1991 was 56
ng/g at Northwest Bay, 5 m depth. Very low concentrations of PAHs characteristic of petroleum
may also have been present in caged mussels deployed at Bay of Isles, Herring Bay, and Sleepy
Bay, where EVO-PAH concentration ranged up to 30 ng/g and phytane was occasionally
detected.

D. Native Mussel Comparison

Concentrations of petroleum hydrocarbons in caged mussels deployed at 1 m depth near
heavily oiled beaches were consistently lower than in mussels collected from adjacent beaches. In
1989, the concentration of EVO-PAH in caged mussels deployed at 1 m in Herring Bay during
July was 2,150 ng/g (Tabie I1I-13, Appendix III), while mussels collected from the adjacent beach
contained 6,710 ng/g EVO-PAH. During the August deployment in Herring Bay, EVO-PAH
concentration was 452 ng'g and 1,640 ng/g in caged and beach mussels, respectively. At Smith
island, EVO-PAH concentration was 163 ng/g and 3,120 ng/g in caged and beach mussels,
respectively, during the August deployment, and at Snug Harbor in August, caged and beach
mussel EVO-PAH concentration was 141 ng/g and 1,000 ng/g, respectively. In 1990, the highest
EVO-PAH concentration in caged mussels was 199 ng/g at Sleepy Bay during the July
deployment, but mussels collected contemporarily on the adjacent beach contained from 3,310 to
5,150 ng/g EVO-PAH In contrast, at the Olsen Bay control station, PAH concentrations in
caged and in beach mussels were consistently near or below detection limits.

E. Pristane Results

Pristane, a branched alkane that has both biogenic and petrogenic sources, showed large
seasonal variation in caged mussels at all stations. Pristane concentrations were highest in May,
then declined thereafter 10 concentrations that were often below detection limits by fall. In May,
pristane was often the most abundant alkane identified in the caged mussels, with concentrations
ranging up to about 3,500 ng/g At stations adjacent to heavily oiled beaches, pristane
concentrations in caged mussels were often much higher than expected on the basis of other
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petroleum hydrocarbons measured. For example, the ratio of pristane and phytane in un-
weathered Exxon Valdez crude oil was 1.28, but was often greater than 5 in caged mussels
deployed during May 1989, despite the high concentrations of other petroleum hydrocarbons
accumulated by these mussels.

I1. Qutside PWS

In 1989, petroleum hydrocarbons from the Exxon Valdez were evident at only two
stations outside PWS, Tonsina Bay and Chignik Bay. At Tonsina Bay, EVO-PAH concentration
ranged up to 266 ng/g in caged mussels deployed during July 1989, and were barely detected at
47 ng/g during the August deployment. At Chignik Bay, EVO-PAH concentration ranged up to
328 ng/g in caged mussels deployed during August. At both stations, petroleum hydrocarbon
concentrations were highest in mussels deployed at 1 m depth. Phytane was consistently detected
at both 1 m and 5 m at Chignik Bay (the 25 m depth mussel cage was lost) at concentration
ranging up to 430 ng/g, but was detected only sporadically in the mussels deployed at Tonsina
Bay at concentration ranging up to 59 ng/g.

Hydrocarbons characteristic of petroleum were generally near or below detection limits at
the other stations outside PWS, and at all stations in 1990.

II1. Stress Indicators

The observed levels of mortality and condition indicate that caged mussels were able to
maintain their pre-exposure condition and function effectively as water sampling devices. Most
exposed mussels had condition indices that increased during deployment; none had condition
indices that decreased significantly. At sites in PWS, caged mussel mortality in 1989 averaged
6%. Mortality at Kenai, Alaska Peninsula, and Kodiak stations averaged 39%, and was correlated
(r* = 0.748) with the number of days mussels were held out of water during transport to the
deployment station and the number of days they were deployed. However, mortality at a station
was not correlated with the condition indices of surviving mussels, indicating that survivors were
able to function well in transplant locations.

Hydrocarbons in the water column or accumulated in mussel tissue did not affect short-
term survival or condition. Significant differences among condition indices were related to
deployment depth and site, but not to tissue hydrocarbon levels. Condition indices were generally
higher in mussels at 1 m depth than at 5 and 25 m. Mussels at some impacted sites, Qutside Bay,
Smith Island, and Snug Harbor (deployment 1, 1989, 1 m), had significantly higher condition
indices than mussels at all other sites, including Olsen Bay, and condition increased during
deployment.
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DISCUSSION

Oil dispersion from oiled-beach reservoirs

Our results indicate that a substantial proportion of the oil spilled from the Exxon Valde:z
dispersed into the water column compartment and was subsequently transported into the Gulf of
Alaska. The initially high concentrations of petroleum hydrocarbons that were ubiquitous inside
PWS in May 1989 (except at the control station at Olsen Bay), uniformly declined during the
months following the spill. The association of the highest concentrations with stations adjacent to
heavily oiled beaches suggests that heavily oiled beaches were the primary source of the oil which
was subsequently dispersed into the water column by wave action and by cleanup activities. The
presence of oil in caged mussels at stations remote from oiled beaches, in particular at the station
near the middle of Montague Strait in May 1989, indicates a very large volume of seawater
contaminated to depths of at least 25 m, at very low aqueous concentrations. Uncertainties
associated with the aqueous oil concentrations, the volume of contaminated seawater, and the
absolute flux of seawater through PWS during the summer of 1989 preclude a meaningful
quantitative estimation of the volume of oil in this compartment, but the large seawater volumes
and fluxes suggest a substantial fraction of the total spilled oil.

The distribution of hydrocarbons we observed in the most contaminated mussels suggests
that these mussels may have accumulated hydrocarbons by ingestion of small particles of whole
oil. The relative hydrocarbon abundances in these mussels (e.g. Fig. 4) are very similar to those
characteristic of EVO. These compositional similarities suggest that the routes through which oil
hydrocarbons were incorporated by the caged mussels may include ingestion of whole, particulate
oil.

The highest PAH concentrations measured in caged mussels during this study were
comparable with the highest concentrations found in a similar study using caged mussels for the
Amoco Cadiz oil spill off the coast of Brittany in March 1978. Wolfe et al. (1981) deployed
transplanted mussels in cages in the Baie de Morlaix at 1 m depth for 2 to 4 weeks beginning
about 5 weeks after the spill. A comparable station in our study was at Herring Bay during May
1989. Individual petroleum PAH analytes measured in these two studies fall well within the same
order of magnitude. This suggests that seawater dispersion of oil from oiled beaches may be a
common process, at least where sufficient wave energy is available to mobilize the oil.

Dispersion of oil into the water column continued on a much reduced scale during 1990
and 1991. The close association of petroleum hydrocarbon concentrations in caged mussels with
beaches that had been heavily oiled indicates these beaches as persistent reservoirs of oil that
locally contaminated adjacent seawater by the same mechanisms as in 1989. Also, the
consistently higher concentrations of petroleum hydrocarbons that we observed in mussels native
to heavily oiled beaches in comparison with caged mussels deployed at stations immediately
adjacent corroborates these beaches as proximal sources and persistent reservoirs of oil.
Together, these results imply that petroleum hydrocarbons characteristic of Exxon Valdez crude
oil will remain detectable in mussels native to oiled beaches substantially longer than would be
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detectable in caged mussels deployed adjacent to them, because concentrations in caged mussels
would decline below detection limits first.

The relative scarcity of petroleum hydrocarbons characteristic of Exxon Valdez crude oil
in caged mussels at stations outside PWS is consistent with the proportions of spilled oil
estimated to have beached inside and outside PWS. Wolfe et al. (In prep) estimated that
approximately 40-45% of the original volume of spilled oil initially became beached within PWS,
whereas only about 10% was carried outside PWS as floating oil, and much of this was deposited
on beaches in the Kenai and Kodiak areas. Also, the area traversed by the spilled oil outside PWS
was much larger than inside PWS, resulting in beaches that were less heavily oiled and more
widely distributed compared with those inside PWS.

Alternative sources of petroleum hydrocarbons in caged mussels

Alternative sources of petroleum hydrocarbons evident in the caged mussels analyzed for
this study were not supported by the relative distributions of individual hydrocarbons found in the
mussels. Where elevated suites of petroleum PAHs were measured in the caged mussels, these
suites consistently included chrysene and alkyl-substituted chrysenes in relative proportions
consistent with those in weathered Exxon Valdez crude oil. In particular, the consistent absence
in caged mussels of suites of petroleum PAHs that are characteristic of Exxon Valdez crude oil
except that the chrysenes are missing, indicates that diesel oil distilled in Alaska from North Slope
crude oil and subsequently introduced into the Sound through normal marine vessel traffic, or
through increased traffic associated with spill cleanup activities, must have been a negligible
source of petroleum hydrocarbons compared with crude oil spilled from the Exxon Valdez. Suites
of petroleum hydrocarbons that are similar to those of Exxon Vaidez crude oil except for the
absence of chrysenes are characteristic of diesel oil distilled in Alaska from North Slope crude oil,
and it was primarily this diesel oil that was used commercially in PWS before and during the oil
spill cleanup period (Bence and Burns 1993).

The uniformity of the relative PAH concentrations in caged mussels deployed adjacent to
heavily oiled beaches, as well as at stations remote from these beaches, together with the '
consistent temporal decline in the concentrations and detection frequency of these hydrocarbons
precludes other crude oil sources, such as submarine oil seeps. Crude oil derived from submarine
oil seeps along the southern coast of Alaska and east of PWS characteristically contains relatively
low sulfur, resulting in relatively low suites of dibenzothiophene PAHs compared with other
PAHs, and this oil may be carried into PWS by prevailing oceanic currents (Page et al. 1993).
However, relative concentrations of dibenzothiophenes in the caged mussels are uniformly
consistent with the higher-sulfur crude oil spilled from the Exxon Valdez. Also, it is improbable
that the elevated concentrations and detection frequencies of petroleum PAHs in the caged
mussels derived from seep oil would coincidentally be highest just after the initial EVOS, and
continuously decline thereafter.
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Sensitivity comparison of caged mussels and direct chemical analysis

The concentrations of petroleum hydrocarbons found in the caged mussels contrast with
the low concentrations of hydrocarbons found by direct chemical analysis of seawater. The
highest concentrations of petroleum hydrocarbons in caged mussels of this study were at the
Herring Bay station in May 1989. Seawater hydrocarbon concentrations near this station were
measured by direct chemical analysis and were reported in Part I of this study at concentrations
that, by May 1989, approached the detection limits of the direct analysis (Short and Harris, In
prep.). This contrast has been noted by Vandermeulen (1981) who commented on the caged
mussel deployment study of the Amoco Cadiz oil spill conducted by Wolfe et al. (1981). This is
probably due to the relative amounts of water sampled during direct chemical analysis (0.9 L) and
the amount filtered by a mussel in 1 month (around 10,000 L). Higher concentrations of
petroleum hydrocarbons found in the caged mussels are consistent with the higher volume of
water they effectively "sample”". Our study corroborates the extreme sensitivity attributed to
caged mussels as surrogate water sampling devices; petroleum hydrocarbons were detected in the
caged mussels where the corresponding aqueous concentrations were either orders of magnitude
below the detection limits practical for direct chemical analysis, or else were so patchily
distributed that the probability of sampling detectable concentrations was remote.

Effects of transplanting on mussel health

Stable or improved condition indices indicate mussels were able to adapt to transplant
locations and function effectively for short-term (month) exposure periods. Hydrocarbon levels
were not sufficiently high to cause cessation of feeding. If hydrocarbons in the water column or
accumulated in tissue had any deleterious effect on short-term condition and survival of mussels,
it was masked by factors that favored survival and high condition indices.

Hydrocarbon concentrations were more variable among replicates of caged mussels
deployed outside PWS than those deployed inside. The high variability may be due to holding
mussels for longer periods during transport before deployment. Mussels deployed outside PWS
were generally very stressed, as evidenced by the higher mortality rate.

Limitations on pristane/phytane ratio as an oil source indicator in PWS

The seasonally high ratios of pristane and phytane observed in caged mussels deployed
during spring and early summer indicate that hydrocarbon source discrimination based on this
ratio must be used with great caution in PWS. This ratio was high even in caged mussels that
contained substantially elevated petroleum hydrocarbon concentrations, due to a potent biogenic
pristane source available during spring. Compelling evidence of this biogenic pristane source has
been noted previously by Karinen et al. (1993).

28



Evidence for bioavailability of dispersed oil

The presence of EVO in the caged mussels of this study is prima facie evidence of the
bioavailability of dispersed oil at least to submerged mussels, and suggests that the dispersed oil
may have been a significant route of oil exposure to other marine fauna, such as larval
invertebrates and fish. It is plausible that some of the dispersed oil was associated with plankton,
which could have been ingested by fauna feeding on oiled plankton. Plankton are often
concentrated in the upper seawater column adjacent to beaches, where they may have
incorporated dispersing oil. Although our study does not establish this exposure route, it does
establish its plausibility. In particular, our study clearly establishes 1) that oil derived from the
Exxon Valdez pervaded the seawater column to a depth of at least 25 m throughout the path of
the spill through PWS during the first few months after the spill, and subsequently became
increasingly localized over the ensuing years; 2) this submerged oil was clearly available to
mussels, and plausibly to other fauna; and 3) oil accumulated from seawater by mussels (and
plausibly by other organisms) would consequently be available through ingestion to animals at
higher trophic levels.

CONCLUSIONS

1. Dispersed oil from the Exxon Valdez pervaded the water column in PWS to a depth of at least
25 m along the path of the spilled oil through the Sound, at concentrations that continuously
declined during the summer of 1989 and following years. The primary source of this oil was
heavily oiled beaches, where the oil was mobilized by wave action and cleanup activities. This
dispersed oil was much less prevalent in 1990 and 1991. Oil dispersion into the water column
from oiled beaches, and subsequent transport to the Gulf of Alaska, may account for a substantial
- proportion of the spilled oil.

2. Sources of dispersed oil from the Fxxon Valdez were uncommon outside PWS, due to the
relatively small proportion of oil that floated out of the Sound initially, and the relatively large
geographic area traversed by the floating oil outside the Sound.

3. Alternative sources of dispersed petroleum hydrocarbons accumulated by the caged mussels,
including diesel oil distilled in Alaska from North Slope crude oil and crude oil from submarine oil
seeps, were negligible compared with oil spilled from the Exxon Valde:.

4. Caged mussels afforded a much more sensitive means of monitoring seawater contamination
by petroleum hydrocarbons compared with direct chemical sampling.

5. Hydrocarbon source discrimination indices based on ratios of pristane and phytane must be
used with great caution in PWS.

6. Oil dispersed into the water column was available to mussels and plausibly to other marine
fauna at intermediate trophic levels, such as fish and invertebrate larvae, especially in shallow
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waters adjacent to oiled beaches. Qil accumulated at these trophic levels would serve as a route
of oil exposure through ingestion to fauna at higher trophic levels.
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Table 1-1.--Station names, numbers, abbreviations, and localions where caged mussels were deployed inside PWS, Alaska, following the EVOS of March 24, 1989, in
the Sound. Station numbers correspond with those of Figure 1 in the text, and with those in Appendix III; station abbreviations correspond with those in Appendix I,
and with those in Table I-2 following, which also lists deployment periods.

Station Station
# Station Name Abbreviation Latitude (N} Longitude {W)
1 Bainbridge Passage BAINP 60°08'40" 148°05'34"
2 Bay of Isles BOISL 60°22'48" 147°42'18"
3 Block Island BLOCI 60°31'45” 147°36'03"
4 Disk Island DISKI 60°30'06" 147°39'30"
5 Elrington Passage ELRIP 59°58'18" 148°07'00"
6 Eshamy Bay ESHAB 60°27'06" 147°58'54"
7 Green Island GREEI 60°16'48" 147°2724"
8 Herring Bay* HERRB 60°29'23" 147°43'33"
9 Herring Bay Berm** HERRB 60°2527" 147°47'06"
10 Johnson Cove JOHNC 60°03'43" 147°58'38"
11 MacLeod Harbor MACLH 59°52'49" 147°46'S9"
12 Main Bay MAIN 60°32'37" 148°04'05"
13 Montague Strait*** MONTS 60°07'03" 147°34721"
14 Northwest Bay NWBAY 60°33'18" 147°34'36"
15 Olsen Bay OLSEN 60°43'48" 146°13'12"
16 Outside Bay OUTSI 60°38'29" 147°28'42"
17 Prince of Wales Passage PWALE 60°04'52" 148°04'30"
18 Sleepy Bay SLEEB 60°04'18" 147°50'22"
19 Smith Island SMITI 60°31'56" 147°2124"
20 Snug Harbor**** SNUGH 60°15'19" 147°44'06"
21 Snug Harbor Berm SNUGH 60°14'38" 147°43'42"
22 Squire Island sQun . 60°1420" : 147°56'39"

*May, Junc and July, 1989 deployments at 60°28'45" N 147743'12" W

**May, 1991 deployment at 60°26'46" N 147°46'47" W

***May, 1989 deployment at 60°06'25" N 147°37'00" W

R July, August, 1990 and May, 1991 deployments at 60°15'43" N 147°45'06" W
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Table 1-2.--Caged mussel deployment periods inside PWS, Alaska, following the EVOS of March 24, 1989, in the Sound. Locations of these stations are listed in
Table I-1. Caged mussels successfully retrieved and analyzed from the three deployment depths of 1 m, 5 m, and 25 m are indicated by the symbol 'X’, and the

superscripts on this symbol indicate depths of successful retrieval in cases where some of the caged mussels were lost during deployment. Deployment stations are
listed in the order of listing in Table I-1.

Station 1989 1990 1991
Abbreviation May June July August May June July August May
BAINP X X X X X! X!

BOISL X! X! X
BLOCI X! X!

DISKI X X X
ELRIP X X X X! X!

ESHAB X
GREEI . X!

HERRB X X X X X! X! X X
HERRB ' X X X
JOHNC X X X Xhn X! X!

MACLH X! X!

MAIN X X X X X X!

MONTS X3 X X'

NWBAY X X X
OLSEN X X X X X X X X
OUTSI X X X X! X!

PWALE X X X X» X! X!

SLEEB X X3 X
SMITI X3 X X X

SNUGH X X3 X X X X3 X X
SNUGH ‘ X3 X
SQUII X X X' Xws ‘

*Deployed in June and July, both collected in August.
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Table I-3.--Station names, numbers, abbreviations, and locations where caged mussels were deployed outside PWS, Alaska, following the EVOS of March 24, 1989,

in the Sound. Station numbers correspond with those of Figure 2 in the text, and with those in Appendix I1; station abbreviations correspond with those in Appendix
11, and with those of Table 1-4 following.

Station Station
# Station Name Abbreviation Latitude (N) Longitude (W)
23 Agnes Cove AGNEC 59°46'1 5" 149°33'48"
24 Balboa Bay BALBB 55°33'36" 160°3524"
25 Black Bay BLACB 59°32'23" 150°12'54"
26 Blue Fox Bay BLUEF 58°27'12" 152°40'30"
27 Chignik Bay CHIGB 56°18'18" 158°24'17"
28 Discoverer Bay DISCB 58°20'54" 152°23'00"
29 HalloBay HALLB 58°28'30" 154°02'06"
30 Katmai Bay KATMB 58°00'48" 154°50'48"
31 Kukak Bay KUKAB 58°21'05" 154°1112"
32 Port Chatham PCHAT 59°12'53" 151°4539"
33 Port Dick PDICK 59°17'06" 151°08'17"
34 Port Graham PGRAH 59°22'12" 151°53"24"
35 Raspberry Bay RASBS 58°02'42" 153°02'30"
36 Sunny Cove SUNNC 59°54'51" 149°20°30"
37 Tonsina Bay TONSB 59°18'43" 150°54'36"
38 Windy Bay WINDB 59°1325" : 151°30'53"
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Table 1-4.--Caged mussel deployment periods outside PWS, Alaska, following the EVOS of March 24, 1989, in the Sound. Locations of these stations are listed in
Table 1-3. Caged mussels successtully retrieved and analyzed from the three deployment depths of 1 m, 5 m, and 25 m are indicated by the symbol 'X', and the

superscripts on this symbol indicate depths of successful tetrey al m cases where some of the caged mussels were lost during deployment. Deployment stations are
listed in the order of tisting in Table 1-3

Station 1989 1990
Abbreviation July August June July
AGNEC X!
BALBB X3
BLACBH X X X!
BLUEF X X X!
CHIGB K
DISCB X X578
HALLB X x? X!
KATMB X!
KUKARB X3 X!

PCHAT X X

PDICK X X

PGRAH X"

RASBS X

SUNNC X X X!
TONSB X X X!
WINDB . ) X
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Table II-1.--Deuterated surrogate hydrocarbon standards used for determination of alkanes and PAH's in caged mussels
deployed along and adjacent to the path of spilled oil following the grounding of the Exxon Valdez in PWS. The
deuterated surrogate hydrocarbon standards, each identified by a number in the left-hand column, are listed below,
together with the quantification ion mass of the PAHSs, and the concentration in hexane of each of the standards in the
sample spiking solution. A 500 L aliquot of this solution was spiked into each environmental or quality control sample
analyzed. The numbers in the left-hand column are used to relate the calibrated hydrocarbon analytes listed in Tables I1-
2 and II-4 below with the deuterated standards listed here.

Congentration in

ILD. Mass of spike solution
number Name quantification jon (ng/ml)
] Naphthalene - d,, 136 2.50
2 Acenaphthene - d,, 164 2.50
3 Phenanthrene - d ;o 188 2.00
4 Chrysene - d,; 240 2.00
5 Benzo[alpyrene - d,, 264 2.50
6 Perylene - d,, 264 2.50
7 n-Dodecane - d,g N/A 10.50
8 n-Hexadecane - d,, N/A 9.79
9 n-Eicosane - d,, N/A 10.40
10 n-Tetracosane - d, N/A 9.89
11 n-Triacontane - d, N/A 10.00
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Table 11-2.--Calibrated PAHs determined in caged mussels deployed along and adjacent to the path of spilled oil following the grounding of the Exxon Valdez in PWS,
Alaska. The calibrated aromatic hydrocarbons, and standardized abbreviations for them, are listed below, together with the number of the associated surrogate
standard (see Table II-1 above), quantification ion mass, confirmation ion mass, and the mean ratio of these two ions in the calibration standards, of which the latter
three are used for identification.

Expected L.D. number
Quantification Confirmation ion of surrogate
PAH Abbreviation ion mass ion mass ratio standard used
Naphthalene Naph 128 127 15 1
2-Methylnaphthalene Menap2 142 141 88 1
1-Methylnaphthalene Menapl 142 141 88 1
2,6 Dimethylnaphthalene Dimeth 156 141 67 2
2,3,5 Trimethylnaphthalene Trimeth 170 155 90 2
Biphenyl Biphenyl 154 152 28 1
Acenaphthylene Acenthy 152 153 13 2
Acenaphthene Acenthe 154 153 99 2
Fluorene Fluorene 166 165 92 2
Dibenzothiophene Dithio 184 152 15 3
Phenanthrene Phenanth 178 176 19 3
Anthracene Anthra 178 176 18 3
1-Methylphenanthrene Mephenl 192 191 . 57 3
Fluoranthrene Fluorant 202 101 15 3
Pyrene Pyrene 202 101 19 3
Chrysene Chrysene 228 226 25 4
Benz-a-anthracene Benanth 228 226 28 4
Benzo-b-fluoranthene Benzobfl 252 253 22 5
Benzo-k-{luoranthene Benzokfl 252 253 22 5
Benzo-e-pyrene Benepy 252 253 23 5
Benzo-a-pyrene Benapy 252 253 24 5
Perylene Perylene 252 253 25 6
Ideno-1,2,3 cd-pyrene Indeno 276 27 24 5
Dibenzo-ah-anthracene Dibenz 278 279 22 )
Benzo-g.h.i-perylene Benzop 276 277 23 5
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Table II-3.--Uncalibrated PAHs determined in caged mussels deployed along and adjacent to the path of spilled oil following the grounding of the Exxon Valdez in

PWS, Alaska. The uncalibrated aromatic hydrocarbons, and standardized abbreviations for them, are listed below, together with the quantification ion mass and
retention time windows used tor identification.

Quantification Retention time
Name Abbreviation ion mass window (min)
C2 - Naphthalenes C2naph 156 11.0- 145
C3 - Naphthalenes C3naph 170 125-165
C4 - Naphthalenes C4naph 184 140- 185
C1 - Fluorenes Cifluor 180 150-180
C2 - Fluorenes C2fluor 194 16.5-200
C3 - Fluorenes C3tluor 208 180-2L5
C1 - Dibenzothiophenes Cldithio 198 17.0-21.0
C2 - Dibenzothiophenes C2dithio 212 18.0-23.0
C3 - Dibenzothiophenes C3dithio 226 19.5-26.0
C1 - Phenanthrenes/Anthracenes Clphenan 192 17.5-205
C2 - Phenanthrenes/Anthracenes C2phenan 206 19.0-225
C3 - Phenanthrenes/Anthracencs C3phenan 220 200-235
C4 - Phenanthrenes/Anthracenes C4phenan 234 21.0-250
C1 - Fluoranthenes/Pyrenes Clfluora 216 20.0 -28.0
Cl - Chrysenes Clchrys 242 245-275
C2 - Chrysenes C2chrys 256 260-29.0
C3 - Chrysenes Clchrys 270 27.0-3190
C4 - Chrysenes Cdchrys 284 28.0-33.0
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Table II-4.--Calibrated alkane hydrocarbons determined in caged mussels deployed along and adjacent to the path of
spilied oil following the grounding of the Exxon Valdez in PWS, Alaska. The calibrated alkane hydrocarbons, and
standardized abbreviations for them,kare listed below, together with the number of the associated surrogate standard (see

Table II-1 above).

1D. of
Surrogate
Name Abbreviation Standard
n-Decane C-10 7
n-Undecane C-11 7
n-Dodecane C-12 7
n-Tridecane C-13 7
n-Tetradecane C-14 8
n-Pentadecane C-15 8
n-Hexadecane C-16 8
n-Heptadecane C-17 8
Pristane Pris 8
n-Octadecane C-18 9
n-Nonadecane C-19 9
n-Eicosane C-20 9
n-Heneicosane C-21 9
n-Docosane C-22 10
n-Tricosane C-23 10
n-Tetracosane C-24 10
n-Pentacosane C-25 10
n-Hexacosane ’ C-26 10
n-Heptacosane C-27 11
n-Octacosane C-28 11
n-Nonacosane C-29 11
n-Triacontane C-30 11
n-Dotriacontane C-32 1l
n-Tetratriacontane C-34 11
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Table 1111 --Concentrations of calibrated PAHS in caged mussels deploved in 1989 in PW'S Aladka, following the EVOS of March 24, 1989, m the Sound. Table 11-2 contains a key for the PAH abbreviations used here. Tables [-1 and 1.2
list the station locations and deployment periods that corresponad with the sation numbery and abbees 1astioms used here Concentrations are reported as ng PAIUg wet tissue weight  Results of single determinations are presented alone,
results of duplicate determinations are scparated bry commas and results of mee that 3 pln ste Seteomnste o aie fodlowed by 24%, confidence intervals in parentheses  Corresponding % moisture determinations for these samples are listed
in Table 111-2 following  Also listed in the May J9RY portin il the peesers Tabie wy hr it o Setecfo o livwts Gt the PATES and the results (ng) of analysis of 1 ul of unweathered crude oil spilled from the hold of the Exxon Vaidez
determined by the methods of this study Eatiies of U indu e cvnentig mdwl w muthd St o temss A st gate recnery helow ¥4 data treated as missing D = surrogate recovery above 150%; data treated as missing, * =
below lowest calibration standard Table HE 1 Commentisti s ing g 4.5 bvme 40 Vb boant ot 1 % amd 14 m drgeh o mese] e mude IS ALk, May, 1989

Station Station Depth
name .number o _{m) . Naph Henapl Menapl e+ e o Dameth Trimeth
Exxon Valdez crode 1 il 635 1y 903 672 328
BAINP 1 } 00" (-1 48.3 49) 1340} 048 (-07-1.67) 000 0.21* (032074}
082 (-121.284) 000 000 0.00 027 (-0.40-095)
106 (-899-301) 000 [1504] 0.00 0.44* (.0.12-1.00)
ELRIP 5 780 (31212 9) 110" (.033-25) 135 (-037-307) 0.00 0.84" (-0.37-2.04)
000 600 : 000 0.00 061° (:0.15-1.36)
132(-195458) 000 000 0.00 0.48* (-0.13-1.09)
HERRB 8 i 173(014.331) 179 (083-275) 236 (1.08-3.64) 8.87 (8.13.960) 353 (21748
S 325,000 227,029 ) 272119 7528 32 241,857
25 000 000 076" (-112-264) 124* (-039-286) 1 96* (-0.634355)
JOHNC 10 1 532(364-143) 000 QG 061 ((015-137) 104* (-0.28.2.35)
5 702 (-407-181) 081 (-0 20-1 83) 000 067 (-017-1.50) 0.93* (-0.28-2.14)
25 23 (-058.520) 600 Q00 000 053" (-0.18-1.29)
MAINB 12 1 210°(-310.7 30) [BRE1 000 029" (-0.42-100) 0.26" (-0.38-089)
S 081 (-120-283) 038 (-050-117) 000 034 (-051.1.19) 0.00
25 541 ((508-159) a37 (-0 551 30) 062" (-092-2 16) 040 (-059-138) 110" (037-2.56)
MONTS 13 ! 100 (076677) G40* (-0 59-1 38) 072 (107252} 0.54* (-0.14-121) 042" (-0.62.1.45)
5 788 (692-885) 130" (1 20-1 40) 000 0.31* (-046-1.08) 0.28* (-0.42.0.99}
OLSEN 15 1 27 (-065-60T) 099 (034231 1.24* (-1.83-430) 0.00 0.00
5 609 ((271.149) 051" (-0.75-177) 0.68* (-1.01-2.38) 0.00 0.00
25 330 (24741 4) 268 (224311 208 (-110-523) 027 (-0.39-083) 0.00
ouTs! 16 1 1.80* (-0.43.4 04) 000 0.00 0.28* (-042:099) 0.30" (.0.45-1.06)
5 0.87 (-0.51-2.26) 0125 (0.15-066) 000 0.67 (0.29-1.05) 0.33* (-0.20.0.86)
25 071 (-042-184) 000 0.00 0.50* (0.00-1.00) 091" (-054-236)
PWALE 17 { 264'(-1.25-6.53) 000 0.00 037 (0.55.1.30) 0.1% (-019-034)
5 3.07°(-0.77-6.91) 037 (-0.55-1.30) 0.00 0.34* (-0.50-1.18) 0.29 (-0.36.069)
25 0.00 000 0.00 0.00 018 (-026.097)
SMITI 134 1 0387 (-1.28-3.02) 262 (1.54371) 318 (231-453) 107 (942-120) 299 (168.44.0)
5 000 099 (-0.25-2.23) 0.50* (-0.29-1.73) 445" (2.59-6.30) 115 (7.98.162)
SNUGH 20 1 437 (-1.41100) 192" (094-289) 239 (158-3.66) 2.48* (148-349) 5.58* (2.40-11.3)
5 2.69 (-0.67-6 06} 097 (-0.26.220) 123 (017-2.88) 1.36* (-0.35-3.06) 3.74' (1.58-5.80)
23 399 (1.98.601) 03,63 (-0.94-2.20) P74 {-102.604) 034" (051119 0.68* (.0.22-1 98}
sQuIt 22 H 130 (0.48.256) 133 (050-316) 1.64 (-0.97-5.70) 045" (-067-1.58) 0.52* (-066.1.18)
5 14851512 ) G 00 057 (-033-197) 0.00 0.25* (-0.32.0.56)
25 109 (252-193) 086" {(-128-300) 133 (-0.78.463) 0.52* (-0.13.117) 044 (-0.65-1.09)
NMDIL pu 499 131 0.0

042



Table II-1.--Continued

Station Station
name. number _ Biphenyl ____Fluorel Dithio Phenant Mephenl
Fxxon Valdez crude 1 uk 162 810 174 227 176
BAINP 1 0.40° (-0.60-1.40) 0.18* {-0.27-063) 0.38* (-0.90-0.86) 225 (1.52-298) 276" (1.46-405)
029" (-043-1.02) 000 0.40* (-0.94-0.90) 1.83* (0.98-269) 2.80* (1.24-436)
0.00 0.00 0.31° (-0.73-0.569) 0.90* (-0.41-2.20) L (-0.41.381)
ELRIP 5 095 (-023.213) 019* (-0.28.0 65) 019" (063.067) 31T (0.88.546) 402 (1.956.10)
e 01 a3t o 06V ¢ 14814y W01 (32 636 (542.7.30)
LE DR RTE 0 ¥ LT (N T oM (10710 T00¢ (1 60-2 40} 391* (230.5.52)
HEWKRH [} [N LRV N N VA N e b e WY (121980 218 (B4 16) 891 (517.153)
T e g TSRV T K31 628,238
IR EAIR LT NAF (0arith X2 B T 228 (090.366) 744 (011.148)
LA L] P [ELMNURAE F 23 At {0 Ny PAX € 217 L ey 349 (313.186) T76 (161-139)
AR EE LT OVr (Gt PHr (2171862 289 (1571420) 9133 (673-11.9)
031 (-036-1 W) (121 4] 043 (-105-102) 153" (037.2.69) 277 (-0.77-6.30)
MAINB 2 076 (019171 019 (-0.28-0 66) 048 (-1.13-108) 1.7 {0.77.2.64) 119 (-0.31-2.70)
0.00 0.18* (-0.26-0.61) 045 (-107.102) 215" (1.89-241) 18§ (-0.734.35)
050° (-0.74-1.74) 023 (-0.34-080) 0.80* (-1.92-1.85) 280" (1.64-3.96) 669 (1.31-121)
MONTS 13 i 1.73* (042-3.04) 0.00 0.19* (-0.62-0.66) 2.66* (2.38-2.93) 172 (-0.724.15)
5 (0.26* (-0.39.092) 022" (-033.017) 0.74" (-122.095) LIT (-048-2.83) 292 (1.08-4.76)
OLSEN 15 1 1.56* (0 57.2.56) 600 0.00 149 (141-1.57) 000
5 035 (-051-1.21) 0.00 0.00 1.20* (-031.2.71) 0.00
25 I 15* (0.73-1.56) 000 0.00 0.95" (0.23-2.13) 0.00
OuUTsl i6 1 1.48* (-0 66-3.62) 0.25* (-0.37-0.88) 0.16* {-0.52-0.56) 1.49* (-0.57-3.55) 127 (-0.42-296)
5 0.50* (0.03-1.35) 0.34* (0.03-0.66) 053" (-0.29-0.80) 112 (0.29-1.95) L7 {0.60.2.84)
25 0.33* (-0.20-0.86) 0.14* (-0.08-0.35) 045 (003137 1.25" (-0.16.2.65) 206 (015427
PWALE 17 1 1.22* (-0.54-2.98) 000 043 (-1.07.1.08) 1.89* (0.75-3.04) 1.92* (106-2.78)
5 0.26* (-0.39-092) 000 0.55* (-1.30-124) 2.03' (0.92-3.14) 4.30° (3.65-4.95)
25 031* (-0.46-1.09) 0.00 0.12* (-0.40-043) 1.36' (0.91-1.80) 157 (0.65-2.49)
SMITI 19 i 212 (-0.52477) 357 (3.22-392) 156 (-234-17.0) 254 (225-283) 497 (41.9-57.6)
5 0.30° (-0.44.1.03) 16T (1.56-1.78) 683" (-10.6-793) 119 (11.2-126) 429 (209-64.9)
SNUGH 20 1 230° (1.16-3.43) 096* (-0.24-217) 421 (-129.593) 8.17 (5.52-10.8) 151 (7.64-22.6)
5 0.49°* (-0.72-1.69) 062" (-0.16-1.39) 303" (4.76-3.60) 588" (5.10-6.66) 209 (745-344)
. 25 0.59* (087.2.04) 0.20* (-0.30-0.71) 025 (-0.81-087) 2.33* (205.2.61) 3.28* (1.40.5.16)
SQUII 22 i 197 (1.20.2.73) 022 (-0.33-078) 050 (164175 3100 (1.974.23) 2.99* (0.92-5.06)
5 1.29 (-0.56.3.13) 0.22* (-0.33-078) 0.00 360 (2.12-5.08) 4.70* (0.01-9.40)
25 0383 (-0.23-1.89) 0.24* (-0.36-085) 0.18 (-0.60-0.64) 244" (1.94-294) 333 (249417
MDL 075 0.50 035 0.83 0.36



Table 1H-1.--Continued

Station Station
mame . number
Exxon Valdez crude | ud.
BAINP 1
ELRIP 5
HkER 3
kAP I
MAINB 12
MONTS 13
OLSEN S &3
OUTSH 16
PWALE 17
SMIT 19
SNUGH 2
sQuUIt 22
MDL_

Depth
(m) Chrysene

438
1 1.66' (1.03-229)
5 138 (1.10-1 66)
28 090 (-0.22.203)
1 318" (066-569)
h | ETARFER TS 1Y
I MM RN R BT
i Wit aTe B4 §
* (AR IT 31
N LTI E U VI
| 3% (VP
s 488 (VOB 60N

174 - - N e B ~ o
BumBumowRlo-NRu=-Ru—-u=0uw-8

158 (:037:347)
106" (-032-243)
129 (-0.39:297)
318 (2.53-384)
3159 (-261979)
124" (0.96-152)
0.00

000

0.00

1.25° (-0.54-3.04)
112 (0.52-1.71)
238" (-056-532)
194 (104-284)
193 (153-232)
127 (1.02-1.52)
214 (-517.480)
151 (128-173)
899 (-258-20.6)
115 (826147
334 (287381
209" (-1 .08-5.26)
168 (-099-434)
204 (107-302)

035

46



Table Hl-1 --Concentrations (ng/g) of calibrated PAHs found at 1, 5, and 25 m depths in mussel tissue inside PWS, Alasks, June, 1989.

Station Station Depth )
ame nurnber {m) Naph Menap2 Menapl Dimeth Trimeth Biphenyl Fluorene Dithio Phenanth Mephen! Chrysene

BAINP i 1 0.00 0.00 Q.00 000 000 195 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 195 0.00 000 0.00 000 0.00
25 23 0.00 529" 0.00 0.00 322 0.00 0.00 0.00 0.00 0.00
ELRIP 5 1 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 Q.00 0.00 .37 083" 075 0.00 0.73* 0.00 0.00 0.82 147
28 0.00 0.00 000 0.00 0.00 0.00 0.74* 0.00 129 0.00 0.00
JOHNC 10 i 438 000 170 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 1.59* 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
25 967 000 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00
MAINB 12 1 0.00 0.00 230 0.00 0.00 0.00 0.00 0.00 124 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00
25 5.2) 0.00 22 0.00 0.00 338 0.00 0.00 0.00 0.70 000
OLSEN 15 1 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00
25 0.00 000 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00
QUTSI 16 H 0.00 0.00 300 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1
5 0.00 0.00 0.00 0.00 0.00 0.00 000 G.00 091t 0.65 13
25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.83
PWALE 17 I 0.00 000 000 C.00 000 i82 0.00 0.00 0.00 0.57 0.80
5 0.00 0.00 0.00 000 0.00 2.3¢ 0.00 0.00 0.00 0.00 0.66
25 0.00 000 .00 0.00 0.00 1.36* 0.00 0.00 0.00 0.00 0.57
SMITI 19 i 0.00 0.00 0.00 Lo 222 0.00 0.00 1.46 256 5.51 9.81
0.00 0.00 287 0.00 0.00 0.00 0.00 0.00 185" 453 379
25 0.00 0.00 256 Q.00 0.00 0.00 0.54 0.00 000 0.00 198
SNUGH 20 1 0.00 0.00 0.00 0.0 0.00 0.00 0.00 0.00 e 1.05 444
5 KR i 0.00 0.00 000 0.00 0.00 0.00 054 129 157 2.51
sQui 22 i 0.00 0.00 158 0.00 0.00 0.00 0.00 0.00 0.00 0.56 1.24
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Table H1-}.--Concentrations (ng/g) of calibrated PAHS found at 1, 5, and 25 m depths in mussel tissue inside PWS, Alaska, July, 1989

Station Station Depth
name number {m _Naph Menap2 Menap} Dimeth
BAINP i ! 0.00 000 132 000 0.00
s 0.00 0.00 000 0.00 000
25 0.00, 000 0.00, 0.00 0.00,0.00 0.00,000 0.00,0.00
ELRIP S 1 600 0.00 0.00 0.00 0.00
) 0.00 0.00 1.53* 0.00 0.00
25 000 0.00 1.61* 000 0.00
HERRB 8 1 A A A aosr 618
] 4.20 000 0.00 0.00 218
25 112 0.00 0.00 0.00 0.00
* A, 000 A, 0.00 A, 000 Lid, 13 264% 393
5+ 000,259 107,000 208,000 000,217 0.74%, 4 80
25% 000 000 000 .00 000
JOHNC 14 i A A A A A
5 442 1.90* 298 0T 0.00
25 0.00 0.00 206 0.00 0.00
MAINB 12 1 0.00 000 0.00 0.00 000
5 000 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00
MONTS 13 ] 0.00 0.00 000 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 000 0.00
OLSEN 15 1 0.00 0.00 254 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00
25 000 0.00 0.00 0.00 0.00
QUTSI 16 1 Q.00 0.00 0.00 000 0.00
M 0.00 000 0.00 0.00 0.00
25 9.83,234° 0.00, 0.00 2471 13% 0.00,0.00 0.00,0.00
PWALE 17 1 [13¢¢] 0.00 600 0.00 0.00
5 0.00 Q.00 000 0.00 0.00
28 006 .00 0.00 0.00 0.00
SMITi 19 1 [13¢.4) oo 0.00 0.00 0.00
§ aon 400 400 0.00 0.00
25 0.00 0.00 0.00 o 4.00
SNUGH 20 i .00 Q00 000 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00
25 0.00 .00 000 000 0.00
sQuUN 22 1 106 127 0.00 0.00 0.00

48

000

0.00
0.00,1.09*
087
0.95*

0.00
187, 123
1.28% 167
O87

000

0.53, 093

000
A
076
0.58*
0.00

Tometh  Biphenyl  Fluorene Dithio

000



Table I1I-1.--Continued

*Deployed in June, collected in August

Station Station Depth
name number (m) Phenanth Mephen] Chrysene
BAINP 1 1 0.00 0.00 0.00
5 0.00 0.00 0.00
25 0.00, 1 41° 0.00, 0.00 0.00, 0.00
ELRIP 5 1 141 0.00 1.33°
5 1.21* 0.00 0.00
25 137 0.00 0.00
HERRB 8 1 2.50 9.52 171
5 1.39* 491* ' 6.84"
25 0.00 0.00 0.00
1* 417, 1.68 5804113 327,397
5* 224, 184 493,161 212,217
25* 0.00 0.00 320
JOHNC 10 1 1.50 0.00 0.00
5 2.69* 099 0.00
25 1.96 000 0.00
MAINB 12 1 0.00 0.00 0.00
5 0.00 0.00 0.00
25 0.00 0.00 0.00
MONTS 13 1 116" 0.00 0.00
5 113 0.00 0.00
25 1.53 0.00 0.00
" OLSEN 15 1 e 0.00 0.00
5 0.00 0.00 0.00
25 0.00 0.00 0.00
OUTS! 16 1 0.00 000 0.00
5 0.00 0.00 0.00
25 0.00,0.00 0.00,0.00 0.00, 0.00
PWAILE 17 | 157 23 122
5 115 0.00 0.00
25 113 000 000
SMITI 19 | 0.00 1.43* 234
5 0.00 132 210
25 0.00 009 0.00
SNUGH 20 i 0.00 1.89° 379
5 0.00 214 237
25 0.00 000 0.00
seuul 22 012 1.28 .43

49



Table 11§-1 --Concentrations (ng/g) of calibrated PAHs found at |, 5, and 25 m depths in mussel tissue inside PWS, Alaska, Augus, 1989

Station Station Depth *
name. number {m) Naph Menap2  Menapl Dimeth Trimeth _ Biphenyl  Fluotene  Dithio
BAINP 1 ] 281" 0.00 1.44* 0.00 0.00 0.00 0.00 0.00
5 262 0.00 254 000 0.00 0.00 0.00 0.00
25 5210 1.49* 1.96* 0.00 0.00 0.00 0.00 000
ELRIP 5 ] 273 a.00 4 46* 0.00 0.00 0.00 0.00 000
HERRB B 13 2.40* 0.00 1.48 000 079 0.00 0.00 0.00
S 239 0.00 1.40° 0 0.00 0.00 0.00 0.48*
25 kR 2 236" 000 o000 0.00 [¢11 4] 000
JOHNC 10 1 Isq 1.36* 423 L1304} 0.00 0.00 000 000
25 A A A 0.33 0.00 0.00 0.00 0.00
MAINB 12 1 A A A 000 0.00 0.00 0.00 0.00
5 475 B b 1. .00 000 0.00 0.00 0.00
25 473 1 1.50° 000 000 0.00 0.00 0.00
MONTS 13 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
OLSEN 15 1 3.06 0.00 172 000 0.00 0.00 000 0.00
5 m 0.00 188 0.00 0.00 0.00 0.00 0.00
25 2600 0.00 Lar 000 000 0.00 0.00 000
PWALE 17 5 0.00 0.00 0.00 0.00 000 . 000 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
sQuUl 22 1 0.00, A 000,A | 430" A 0.00,084" 000,000 0.78,091> 000,072 000,000
25 A A A GO0 0.00 v 0.00 0.00
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Table 111-1.--Continued.

Station Station Depth
name number {m) ephen Cl ne
BAINP 1 i 000 0.00 0.00
5 0.00 0.00 0.00
23 aon 0.00 0.00
ELRIP 5 1 129 oo 0.99
HERRB 8 1 a0 1 760 8§92
LY imy b ¥ M LY
N rime e [ 3 had
¥R u i v tsfmy [H] 13
24 180 onins e
MAINT 1? I fing XD (emy
4 Lo 1 LK1 13 {s4m
8 G OO 0o
MONTS 13 i [ s 000 128
OLSEN 15 1 000 000 000
5 000 0.00 0.00
25 000 a.00 0.00
PWALE 17 5 0.00 0.00 0.00
25 0.00 0.00 0.00
SQuUII ) 1 233", 1.61* 000,078 1.58%,000
23 1359 000 096"

51



Table 111.2. Concentrations of uncalibrated PAHSs in caged mussels deployed in 1989 in PWS, Alaska, following the EVOS of March 24, 1989, in the Sound. Table {1-3 contains & key for the PAH abbreviations used here. Tables 1-1 and -2 list the
station locations and deployment periods that correspond with the station numbers and abbreviations used here Concentrations are reported as ng PAH/g wet tissue weight. Results of single d inations are presented alone; results of duplicate
determinations are separated by commas, and resulis of more that duplicate d inations are followed by 95% confidence intervals in parentheses.  Corresponding % moisture determinations for these samples are also listed here. Also listed in the

May, 1989 portion of the present Table are the method detection limits for comesponding calibrated PAHs, and the results (ng) of anal§isis of | uL of unweathered crude 0il spilled from the hold of the Exxon Vaider determined by the methods of this
study Entries of 0.00 indicate cc i

below method d ion limits. Concentrations (ng/g) of uncalibrated PAHs found at 1, 5, and 25 m depths in mussel tissue inside PWS, Alaska, May, 1989

Station Station Depth
name nurnber _{m} C2naph Cinaph Cdnaph Clluor C2fluor
Exxon Valdez crude 1 1l 2802 2065 533 200 170
BAIND 1 1 16S {11621 214 {18100 11 (D42 28 06) (-031-153) 113 (052-22.0)
\ Pedoooam ¥ AV [REEE 2 R BN I carnyy 0N (DL 256 (-075-586)
8 VEY T AT e, [ YR AINIR) CPLORY MY 1941y 195 (0564 46)
B WP . i Tot o haten LESRR ELNLY J) $a 08 TR 148 (03%1.)49) 160 (-139458)
) [BREEIN Z1 3 X1 200 (04 & 11940 062 (021140 412 (-170995)
N Teor (1 40 Y Vo LRI REE SRR 3 231 (2246060) 090 (039.219) 390 (-1.91.970)
HI HRB ] i Wi (428508 N8 (1 ny 301 (142 B 407 (331483} 208 (190-226)
5 359,188 157,603 183,526 251,144 164, 69.4
25 398 (-139.936) 142 (6.17-34.5) 154 (-133.340) 395 (-329-11.2) 154 (-11.241.9)
JOHNC 10 1 263 (-0.79-64) 8.05 (2.10-14.0) 8.73 (-0.15-116) 2.76 (0.81-4.72) 546 (506-58.7)
5 2.85 (0.32-5.38) 713 (143-128) 442 (-514.14.0) 204 (-1.20-529) i7.3 (-164-50.9)
2% 299 (-2.38-8.36) 3.06 (-1.14-7.26) 210 (-092-512) 0.81 (-0.25.-1.87) 4.37 (-1.05.9.80)
MAINB 12 1 074 (-1.10-2.58) 1.81 (-1.07-4.69) 1.59 (-2.36-5 54) 0.52 (-0.24-1.27) 7.39 (-1.86-16.6)
5 041 (-0.26-1.09) 118 (-1.75-4.11) 122 (-1.81-4.25) 068 (-1.01.237) 3.69 (0.25-7.13)
25 3.53 (-082.787) 924 (127172) 506 (-617-16.3) 1.98 (0.60-3.36) 622 {(-3.50-15.9)
MONTS 13 i 202 (-0.52-4.55) 274 (-1.12.659) 0.47 (-0.11-1.05) 0.62 (-0.15-1.39) 5.55 (1.579.59)
5 0.57 (-084-197) 211 (-1.87.6.09) 1.42 (-2.11.495) 0.50 (-0.74-1.75) 291 (-1.45-7.26)
OLSEN 13 ] 0.83 (-1.23-289) 0.60 (-0.31-1.51) 0.00 0.00 1.40 (0.12-2.69)
b 0.34 (-0.50-1.18) 031 (-0.46.1.09) 201 (-297.6.99) 0.00 228 (0.394.17)
25 318 (-1.71-80T) 036 (-0.53-1.25) 0.00 0.00 0.38 (-0.56-1.32)
QUTSI 16 1 0.33 (-0.49-1.16) 245 (-1.49-6.39) 223 (-330-775) 0.50 (-0.74-1.73) 213 (3.32-3949)
S 2.28 (0.99-3.57) 343 (0.91.59%) 283 (-0.15.581) 0.98 (021-1.79) 4.13 (217-6.09)
as 215 (0.17-4.13) 661 (-1.18-14.4) 543 (-1.50-123) 1.26 (0.10-242) 4.35 (0.08-8.63)
PWALE 17 1 143 (-7.49.36.0) 317 (-1.08.742) 218 (012539 0.68 (-0.39-1.75) 5.11 (2.17-8.85)
M .83 (-046-412) 2.32 (-1.22.5.86) 1.76 (-0.43-5.17) 0.62 (-0.29-1.53) 2.92 (-0.72-5.99)
25 182 (0904 59) 1.77 (-0.42.3.96) 067 (-0.21-2.04) 0.60 (-0.16-1.37) 169 (-0.95.8.70)
SMITI 19 1 556 (46.3-64.9) 212 (207-216) 207 (178-253) 343 (29.8.38.9) 17T (728-176)
5 189 (569-322 69.4 (29.4-109) 61.0 (28.1-112) 10.7 (1.27-20.2) 479 (28.1-86.1)
SNUGH ] i 125 (251.22.4) 376 (9.48.65.7) 369 (12.0-75.8) 6.81 (0.97-12.6) 381 (145-738)
b 804 (-196-18.0) 217 (11.1-323) 380 (9.75-81.9) 493 (-1.20-11.1) 21.2 (5.00474)
25 323 (-1.32-778) 456 (1.31.7.75%) 267 (1.75412) 0.90 (-0.22.2.03) 3.90 (-0.67-10.5)
sQun 22 ] 252 (-1.79-6.83) 288 (-2.99-8.75) 181 (-036-5.18) 0.74 (-1.10-2.59) 6.84 (0.22-8.13)
5 1.35 (-067-338) 0.95 (-1.40.3.29) 021 (-012:073) 1.33 (-1.974.64) 4.37 (061-6.23)
25 6.45 (-1.85-147) 4.60 (-0.59-8.61) 168 (-872-56.5) 0.75 (-0.18-1.68) 3.28 (0.56-6 56)
MDL a7 042

042

52

0.50

0.50



Table 1{1-2 --Continued

Station Station Depth T -
name nurnber {m) Cifluor e Cidithio Cdithio Cidithig o Clphenan
Exxon Valdez crude | ulL 134 371 507 428 672
BAINP 1 i 4.21 (0.59-7.83) 232 (224-240) 533 (-890-707) 6.11 (4.54-7.69) 8.54 (6.66-104)
S 171 (-1.83.526) 198 (0.98-2.98) 4.37 (-8.54-7.49) 413 (-0.52.8.78) 6.33 (4.08-857)
25 317 (-436-10T) 136 (-0.33-3.05) 3.69 (-8.70-8 36) 3.82 (-1.02-8.66) 411 (220-602)
ELRIP s ) 130 (-8.36-345) 537 (-1.50-122) 199 (-443414) 23.1 (0.3845.%) 16.0 (-4.85-36.9)
5 303 (-110.717) 496 (394-599) 132 (-239-199) 167 (6.85-26.5) 117 (8.79-147)
25 299 (-1.08-7.06) 380 (2.89-4.72) 127 (213170} 157 (917-222) 956 (7.03-12.1)
HERRB 8 } 263 (218-308) 175 (158-192) 536 (-408.576) 688 (631-745) 321 (296-366)
5 182,723 151,571 456, 185 572,252 271, 113
25 e (-7.63.312) 968 (-255-21.9) 278 (-641-60.9) 372 (-874.83n 200 (-361435)
JORNC 10 1 235 (47242 105 (859-125) 311 (-508-396) 417 (23.7-598) 351 (319-382)
5 8.97 {-780-258) B76 (380-137) 235 (454-395) 328 (15.3-503) 206 (743.338)
25 2139 (-1.02.5.81) 245 (-0.68-5.58) 1.57 (-11.7-17.0) 101 (-261-228) 5.82 (-143-13.1)
MAINB 12 i 2.25 (057507 269 (0.774.61) 666 (-133.11.8) 6.50 (0.26-12.8) 677 (-2.82.164)
5 0136 (-0.54-1.26) 151 (-038-340) 31.64 (-1.4266%) 3.64 (0.28-7.00) 492 (0.74-9.10)
25 324 (1 52-8.00) 560 (248-8.73) 133 (-234-193) 111 (623-16.0) 148 (7.03.226)
MONTS 13 1 1.00 (-0.45.2.46) 220 (-1 04-544) 378 (-927-9.04) 272 (-0.88-632) 6.62 (-3.21-16.5)
5 076 (-1.12-2.63) 254 (208-3.00) 3.51 (-6.60-5.66) 227 (1.06-3.49) 6.68 (560-7.75)
OLBEN 15 1 0.66 (-020-1 .53) 000 000 0.00 0.00
’ 5 146 (-037-3.30) 000 0.00 031 (-0.46-1 09) 0.42 (0.62-1.45)
25 0.00 000 0.00 0.00 000
OuTsI 16 1 519 (3.45-692) 221 (1L.73.270) 5.16 (-9.70-8.31) 3.92 (1.30-6.54) 119 (1.70-222)
5 0.59 (0.05.1.57) 218 (1.54.281) 338 (-2.084.67) 3.47 (2064387 542 (3.17.7.68)
25 336 (-1.08-780) 3.65 (-1.28-8 58) 134 (-2.24-316) 148 (-559-35.) 902 (-1.48-19.5)
PWALE 17 | 307 (-2.88.901) 289 (1.59-4.19) 820 (-150-126) 105 (7.08-140) 7.54 (436-10.7)
5 1.0t (-0.50.2 53) 304 (093-518) 772 (-161-145) 961 (278-164) 7.66 (4.05-11.3)
25 1.0} (-0.42.245) 1.35 (056-214) 49) {-8.76.727) 6.77 (1.76-11.8) 392 (2718501
SMITI 19 [ 120 (107-133) 116 (104-128) 270 (-399-287) 301 (289.314) 224 (219-229)
5 480 (280-68.0) 471 (399-542) 14 (-170-133) 149 (109.190) 93.0 (76.5-109)
SNUGH 0 1 415 (470-78 4) 3316 (146526) 980 (-176-147) 19 (526-185) 68.7 (32.3-105)
) 228 (273-428) 218 (168269} 535 (-925-751) 768 (51.8-102) 450 (33.8-56.2)
25 416 (-1.00.9.33) 384 (3.46421) 141 (-21.0-152) 181 (15.7-20.5) 962 (3.26-11.0)
sQun 22 1 708 (-002-14.2) 395 (027.762) 104 (-199-11.2) 112 (13721 11.9 (3.36-20.5)
b 0.65 (-0 97-227) 318 (6.30-6.05) 6.03 (-9.93-7.80) 632 (037.124) 977 (3.54-16.0)
25 195 (-0.67.458) 301 (06%9-533) 839 (-169-150) 7.50 (2.82-12.2) 812 317-13)
MDL

050

035

035

53

0.35

056



Table 111-2.--Continued.

Station Station Depth
name number (m) C2phenan C3phenan C4phenan Clfluora Clchrys
Exxon Valdez crude | uL 794 497 148 63.7 714
BAINP 1 1 120 (10.7-13.3) 17.2 (6.84-215) 263 (0.614.65) 0.00 0.61 (-0.17-1.39)
5 103 (1.80-18.7) 7.06 (0.18-13.9) 1.83 (-0.974.63) 0.00 0.66 (-0.16-1.48)
25 107 (103-11.1) 7.98 (7.16-8.80) 0.73 (-0.18-1.64) 0.00 1.01 (-1.50-3.53)
ELRIP 5 i 36.8 (3.03-70.6) 37.7 (-0.43-75.8) 204 (-6.56-473) 1.75 (-2.59-6.09) 4.24 (0.27-8.21)
5 224 (747-313) 254 (96741.1) 5.04 (-2.35-124) 0.59 (-0.87-2.04) 4.35 (0.37-8.34)
25 225 (16.7-283) 227 (13.0-324) 2.15 (-0.58-4.89) 0.70 (-1.03-2.42) 341 (1.904.92)
HERRB 8 1 858 (802-913) 920 (848-992) 534 (386-683) 163 (114-212) 133 (107-158)
5 731, 299 766, 302 776, 106 75.1,42.8 103,492
25 574 (-8.45-123) 55.9 (-14.3-126) 214 (-15.1-57.9) 6.45 (-6.24-19.1) 11.2 (4.29.26.7)
JOHNC 10 i 59.3 (46.7-720) 66.7 (51.6-81.9) 359 (10.7-61.2) 723 (-0.42-149) 8.12 (2.11-14.1)
S 439 (283-594) 494 (25.6-713.2) 119 (-3.61-273) 345 (-1.44-833) © 6.88 (0.39-134)
25 135 (-325-303) 127 (-3.05-28.4) 5.59 (3.04-8.14) 048 (-0.71-1.67) 3.07 (0.85-5.30)
MAINB 12 1 13.4 (4.03-227) 168 (-10.143.8) 5.39 (-6.36-17.1) 0.68 (-1.01-2.37) 0.80 (-0.20-1.81)
5 9.04 (1.83-16.2) 7.53 (-1.01-16.1) 1.98 (-2.93-6.88) 0.00 1.83 (-1.77-5.43)
25 288 (121454) 229 (-2.2348.0) 4.20 (-5.09-135) 0.99 (-1.47-3.46) 3.80 (3.504.10)
MONTS 13 1 101 (267-176) 5.09 (0.73-9.45) 0.41 (-0.61-1.44) 0.00 0.50 (-0.13-1.14)
S 9.68 (6.82-12.5) 106 (-3.78-24.9) 1.62 (-0.60-3.85) 0.00 1.24 (-1.12-3.61)
OLSEN 15 ] 0.00 0.00 0.00 0.00 0.28 (-0.41-097)
5 0.00 0.00 0.00 0.00 1.20 (-1.77-4.16)
25 0.00 0.00 0.00 0.00 1.11 (-0.54-2.76)
OuUTSsI 16 \ 10.7 (266-187) 8.98 (4.15-13.8) 1.89 (-1.26-5.04) 0.00 1.66 (0.29-3.03)
5 833 (460-12.1) 6.16 (3.66-8.66) 1.26 (-0.12-2.63) 0.00 1.12 (-0.66-2.89)
25 247 (4.62-53.9) 234 (-5.84-52.7) 472 (-1.96-11.4) 0.79 (-0.47-2.05) 3.56 (-0.49-7.60)
PWALE 17 1 154 (842-224) 149 (787-219) 391 (1.60-751) 0.00 246 (1.154.51)
5 146 (4.56-24.6) 152 (2.88-276) 258 (-0.27-7.03) 0.00 2.77 (0.06-4.11)
25 8.4 (3.32-136) 10.5 (1.88-19.1) 2.14 (0.794.26) 0.00 2.76 (0.65-3.23)
SMITI 19 1 457 (423-490) 427 (364-490) 262 (88.1.532) 76.1 (21.7-131) 55.7 (28.8-76.4)
S 195 (121-270) 196 (155-237) 79.3 (58.4112) 19.0 (4.08-34.0) 235 (11.6-34.5)
SNUGH 20 1 171 (895-252) 179 (875-27) 83.9 (65.2-113) 245 (-1.14-56.2) 282 (14.0-512)
5 108 (50 3-165) 118 (672-170) 412 (21.7-87) 793 (-137-17.2) 15.1 (1.53-33.5)
25 208 (278-319) 346 (109-58.2) 7.35 (205-15.6) 0.00 520 (227-7.21)
SQUIT 22 | 221 (6.37-378) 19.0 (3.02-35.0) 7162 (1.53-17.1) 0.00 275 (0.17492)
5 122 (4.10-20.3) 110 (3.59-18.3) 1.16 (0.23-2.62) 0.00 037 (-0.54-1.28)
25 184 (8.20.28.5) 168 (668-26.8) 221 (0.624.70) 0.00 2.08 (-0.51-2.59)
MDL 0.56 0.56 0.56 1.18 0.55
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Table [11-2.--Contimued

Station Station Depth
nal o Dumber (MY Cchrys Clchrys Cachrys % Moisture
Exxon Valder crude | ul. 945 323 GO0
BAINP I 1 424 (245-6.03) 0.00 0.00 893
5 2.53 (0454.61) 0.00 Q.00 887
25 220 (-1.02-541) 0.00 0.25 (-037-087) 200
ELRIP § 1 411 (-3.70-11.9) 0.00 036 (-1 18-1.26) 883
5 312 (216-4.09) 0.00 0.00 88.0
25 3.56 (0.27-6.85) 0.26 (-0.38-0.89) 0.00 873
HERRB 8 1 120 (994-141) 415 (27.1-679) 825 (-3.85-14.1) 873
5 875,388 145,151 0.00, 1.02 843
25 774 (-3 7192} 276 (-1.20.6.72) 031 (-1.01-108) 88.4
JOHNC 10 I 832 (0.78-15.9) 1.60 (-2.36-5.56) 028 (-0.91-097) 87.6
5 706 (1.35-128) 0.99 (-1.47-3.46) 0.27 (-0.87-0.93) 85.0
25 191 (-1.70.5.52) 0.00 0.00 894
MAINB 12 1 1.79 (-0.78-4.35) 0.00 0.00 887
5 2.56 (0.05-5.07) 000 0.00 89.7
2% 253 (-268.717%) 0.00 070 ¢-228-244) 87.3
MONTS 13 ] 087 (-0.33-2.06) 0.00 0.00 850
5 329 (-007-664) 0.42 (-0.63.1.47) 081 (-263-.282) 867
OLSEN 15 1 0.50 (-0.12-1.12) 0.00 0.00 873
5 167 (110.2.24) 000 042 (-1.38.1.47) 85.7
25 0.28 (-0.42.0.99) 042 (-0.62-145) 0.00 897
ouUTSI 17 1 455 (-1.09:10.2) 0.20 (-030-0.75) 1.85 (-4.72.4 68) 820
5 414 (244.719) 034 (-020-089) 111 €0.32-23)) 850
28 222 (0.76-3.68) 000 0.30 (-0.02.077) 88.5
PWALE 19 1 308 (1.62-4.54) 0.00 022 (-0.72-:017) 870
5 2.85 (0.97.4.713) 0.00 0.00 867
25 1.54 (-1.424.50) 0.00 0.00 89.7
SMITI 19 1 471 (365-518) 176 (-1.99-37.1) 463 (-12.2-122) 79.7
5 219 (1.35-425) 6.09 (-5.26-174) 0.85 (-277-297) 834
SNUGH 20 i 16.5 (1.23.31.7) 565 (-2.09-134) 083 ¢-200-193) 85.0
5 135 (186-25.2) 1.52 (-225.5.29) 0.00 87.7
25 221 (-053496) 028 (0.41.096) 0.00 89.7
SQUII 22 1 228 (-0.60-5.16) 0.00 000 874
5 1.48 (-0.59.3 54) 0.00 o 883
25 0.56 (-0.83-1.95) 0.22 (-0.33-0.78) 0.00 880
MDL 0.55 Q.55 035
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Table I11-2.-C ations (ng/g) of librated PAHs found at 1, 5, and 25 m depths in mussel tissue inside PWS, Alaska, June, 1989.

Station Station Depth
name. number {m) C2naph Cinaph Cdnaph Clfluor C2fluor Cfludr Cidithio C2dithio______Cidithio Clphenan _C2phenan C3phenan
BAINP I 1 0.00 081 1.78 0.00 110 6.76 365 130 057 1.35 4.04 712
5 0.00 1.05 194 0.00 865 472 0.52 1.03 048 083 331 1.58
. 5 000 089 6322 0.00 139 8.66 0.00 1.40 1.25 095 2.5) 221
ELRIP 5 1 0.64 091 0.00 0.00 0.00 0.00 042 098 0.50 148 212 140
5 231 231 0.00 0.00 174 .00 1.08 2.7 329 3.26 127 752
25 202 137 0.00 0.00 57 0.00 0.00 000 0.00 0.83 1.68 0.00
JOHNC to ’ [ 1.26 0.00 0.00 0.00 0.00 0.00 0.00 1.23 139 0.00 2.61 1.69
5 043 0.00 0.00 000 0.00 0.00 0.48 1.60 204 195 3.89 395
25 0.5¢ 000 0.00 0.00 0.00 0.00 0.00 127 1.35 0.00 b4 x) 262
MAINB 12 I 0.00 0.00 469 16.2 896 507 681 482 5.06 6.50 318 0.84
5 0.00 0.00 275 0.00 119 4.62 0.69 1.48 069 1.28 178 1.05
25 064 113 173 in 160 104 087 219 2.2 229 8.07 590
OLSEN 15 1 0.00 0.00 000 000 1.04 0.00 0.00 0.00 044 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 192 000 0.00 0.00 086 063 0.00 0.00
25 1.08 0.00 000 0.00 0% 0.00 0.00 0.00 046 0.00 0.00 0.00
QUTSI 16 i 0.73 0.00 0.00 0.00 064 0.00 - 117 175 1 2.64 7.35 1.79
M 1.43 134 0.00 000 1.57 [ 31} 1.53 247 252 433 1.05 1.96
25 070 065 Q00 0.00 01 0.00 0.00 1.05 086 0.84 276 0.00
PWALE 17 1 000 1.4 285 000 427 283 0.68 188 234 206 534 12,5
. § 0.00 0.00 271 0.00 6.85 394 0.00 1.33 163 114 - 390 439
25 0.00 0.51 1.96 0.00 268 1.77 0.00 109 131 0.68 267 B.138
SMITI 19 1 322 155 249 236 18.6 325 15.2 540 880 26.5 983 157
) 000 354 3136 1.46 172 138 % 188 297 902 349 574
25 071 141 063 0.00 0.00 0.63 043 213 547 207 5.65% 279
SNUGH 20 1 1.00 1.90 0.00 0.00 0.00 1.22 230 8.37 i3 5.68 159 16.6
5 1.50 1.37 0.00 0.00 2.66 on 27 8.16 122 753 158 873
SQuII 22 1 0.00 0.00 217 0.62 79 0.00 0.60 1.56 374 23 4.06 588
5 099 0.52 0.00 0.00 063 0.00 0.00 095 057 159 222 215
25 0.00 0.00 000 0.00 0.00 0.00 000 090 0.46 103 209 119
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Table 111.2.--Continued.

Station Station Depth
name number (m) C4phenan CHluora Clchrys C2chrys Cichrys Cdchrys % Moistwre
BAINP 1 1 036 000 0.00 400 000 0.00 €O
bl 000 GO0 0.00 0.00 0.00 G0 91
25 083 0.00 0.00 0.00 0.00 0.00 0.0
ELRIP 5 ! 0.00 0.00 057 0.00 0.00 0.00 879
5 0.56 0.00 0.91 000 0.00 0.00 880
25 000 000 0.00 0.00 0.00 0.00 91.0
JOHNC 10 t 0.63 000 0.00 0.00 0.00 0.00 89.0
5 097 0.00 0.58 0.70 0.00 0.00 879
25 0.76 000 0.58 0.00 0.00 0.00 88.0
MAINB 12 1 070 208 157 258 718 0.00 890
5 048 0.00 000 0.00 0.00 0.00 910
25 196 0.00 0.00 0.00 0.00 0.00 90.0
OLSEN Is i 0.00 000 0.00 136 000 0.58 830
5 0.00 0.00 0.00 139 0.00 0.00 870
25 000 0.00 0.00 5125 0.00 0.00 20.0
ouTsI 16 t 234 0.00 0.00 612 0.00 0.00 920
S 0.00 0.00 098 857 000 0.00 87.0
25 000 0.00 0.00 5.50 000 0.00 920
PWALE 17 1 1.08 000 000 0.00 0.00 0.00 90.0
5 144 0.00 0.0 0.00 0.00 0.00 92.0
25 095 0.00 0.00 0.00 0.00 0.00 4.0
SMITI 19 1 734 1o 268 9.57 133 0.00 88.1
5 351 295 8.07 114 1.48 0.00 88.0
: 25 5.44 0.00 237 1.03 0.00 0.00 88.0
SNUGH 20 1 434 0.00 804 614 0.00 0.00 920
5 197 . 000 6.08 597 0.00 0.00 880
sQuUIL n I 1.37 00 072 1.08 0.00 0.00 88.0
5 084 000 000 0.00 0.00 0.00 88.0
e 25 000 000 0,09 0.00 000 0.90 900
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Table 111-2 --Concentrations (ng/g) of uncalibrated PAHs found at 1, 5, and 25 m depths in mussel tissue inside PWS, Alaska, July, 1989,

Station Station Depth
npame number (m) C2naph C3naph CAnaph Clfiuor C2fluor C3fluor Cldithie Cdithio
BAINP 1 1 000 0.51 0.00 000 ¢ 1.19 17 041 1.04

S 0.00 0.46 0.00 0.00 051 0.00 0.00 083

25 0.77,0.00 0.60, 0.00 .00, 0.00 0.00, 0.00 098,174 0.00, 244 0.00,0.00 078, 0.00
ELRIP M | 0.00 0.54 0.00 1.16 989 197 092 1.82

5 0.00 0.00 0.00 0.00 17.3 209 0.00 082

25 400 0.00 400 0.00 2.50 0.00 0.00 0.00
HERRB 8 I 410 357 59.5 782 44.2 532 11.0 548

5 148 16.6 243 263 23.7 335 13.0 497

25 0.00 118 158 0.00 1.75 131 059 211

1* 7.35,6.51 202,345 29.7, 66.6 348,760 21.8,45.7 46.3, 107 190,458 107, 258

5¢ 261,115 469,408 7.14,67.2 155,696 5.79, 50.3 150 111 6.68,44.4 431,232

25+ 187 1.78 0.00 0.00 239 233 0.76 14.3
JOHNC 10 H A A A A A A 0.78 2.32

5 283 3.05 197 097 197 114 149 381

25 247 151 0.00 1l4 078 0.54 0.00 1.88
MAINB 12 | 0.00 0.00 0.00 0.00 1.52 0.00 0.00 0.00

S 0.00 0.00 0.00 0.00 215 0.00 0.00 044

25 0.60 0.00 0.00 0.00 000 0.00 0.00 000
MONTS 13 1 Q.00 0.00 0.00 0.00 11.0 1.84 077 a7

5 0.00 0.00 0.00 0.00 103 0.00 0.00 000

25 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00
OLSEN 15 1 0.00 0.00 ¢.00 000 137 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00

25 0.00 0.00 0.00 000 092 050 119 055
QUTSI 16 ] 172 0.00 0.00 0.00 0.00 0.00 0.00 0.58

5 0.00 1.23 0.00 0.00 0.00 0.00 0.00 158

25 000,000 1.25,087 .00, 0.00 0.00,0.50 115,108 071,099 036,044 132,116
PWALE 17 ] 000 098 0.00 000 635 1.25 125 294

) 0.00 Q.00 0.00 0.00 0.61 0.00 0.00 0.00

25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SMITI 19 1 000 370 6.16 000 481 on 1.53 163

5 000 136 3.48 085 357 1.50 1.58 102

25 0.00 059 0.00 0.00 0.00 0.00 0.00 1.03
SNUGH 20 i Q.00 330 478 1.07 2.88 231 2.46 131

5 118 4.27 208 0.00 340 178 336 i61

25 000 0.00 0.00 0.00 0.00 0.00 0.00 0.9
sQuUIL 22 1 143 0.62 0.00 0.00 263 097 319 722
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Table 111-2.-Continued

Station Station Depth
pame. e pumber {m) C3dithio Clphenan C2phenan C3phenan Cdphenan Clfluora Cichrys Clchrys
BAINP 1 ¥ 1.25 0.90 211 211 0.76 0.00 082 0.86
5 0.87 085 146 172 0.00 0.00 059 0.00
25 1.04,0.00 119,896 239,185 2.26,6.48 0.71,0.00 0.00,0.00 0.00,0.00 0.60, 7.67
ELRIP 5 1 4.01 6.31 167 103 200 0.00 243 12.5
S 0.97 102 2.58 632 129 0.00 0.00 598
25 0.00 1.18 £.45 0.00 0.00 0.00 1.15 6.69
HERRB 8 1 106 291 153 128 89.7 143 310 19.5
5 65.5 169 66.1 943 492 5.90 109 446
25 345 112 an 828 393 0.00 077 1.50
i* 247, 539 30.1, 65.9 151,312 304, 667 141, 276 543,793 95.9, 109 984,938
5* 109, 471 10.0,69.2 62.5,334 154, 592 124,242 268,907 763,608 58.3,60.5
25* 320 287 202 666 280 109 107 870
JOIINC 10 1 298 124 3.65 416 074 0.00 481 0.00
5 6.17 427 677 18.9 114 0.00 - 0.90 0.00
25 263 147 4.00 416 0.44 0.00 068 0.00
MAINB 12 1 0.00 0.00 127 0.84 .00 0.00 000 434
5 0.00 074 119 000 0.00 000 0.62 492
25 000 0.00 0.00 0.00 000 0.00 0.00 441
MONTS 13 ] 0.00 5.69 1.84 228 000 0.00 on 6.98
5 0.00 0.00 0.00 089 0.00 0.00 0.00 922
25 0.00 0.00 000 000 0.00 0.00 0.00 600
OLSEN 15 ] 0.00 0.68 000 Q.00 0.00 0.00 0.00 6.07
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.81
25 6.20 0.80 0.00 0.00 000 0.00 000 221
OUTSI 16 1 0.45 0.00 1.25 0.00 0.00 0.00 0.00 061
5 222 098 385 359 0.00 0.00 440 175
25 1.66,1.68 1.66,1.93 418,325 339,281 1.01, 0.00 000,000 0.00, 0.00 1.12,0.00
PWALE 17 1 282 6.59 159 582 000 0.00 0.56 6.98
5 0.00 0.00 0.00 000 0.00 000 127 538
25 0.00 000 137 1.65 0.00 0.00 Q.70 629
SMITI 19 ) 263 514 214 384 235 1.62 476 6.18
5 190 408 16.7 263 884 0.00 303 197
25 202 0.00 152 31 0.00 0.00 064 212
SNUGH 20 1 2058 5.89 221 307 978 0.00 6.28 9.19
5 223 723 240 237 631 235 3157 6.93
25 2.06 0.00 1.89 336 0.00 0.00 0.00 292
SQuUIlL 22 1 L] 6.52 s 502 1.00 0.00 151 502
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Table 11i-2.--Continued

Station Station Depth
name number {m} Clchrys Cachrys % Moisture
BAINP 1 1 0.00 4.00 875
S 0.00 .00 830
25 0.00, 0.00 0.00,0.00 880
ELRIP 5 1 0.00 0.00 820
5 0.00 0.00 870
25 0.00 0.00 89.0
HERRB 8 i 108 114 -
’ 5 2N 065 878
25 0.00 0.00 886
1. 341,281 278,120 91.5
5* 202,230 1.33,183 205
25 0.00 0.74 90.0
JOHNC 10 1 a3 0.00 900
5 0.00 0.00 --
25 0.00 0.00 -
MAINB 12 1 0.00 0.00 910
s 0.00 0.00 910
25 0.00 0.00 930
MONTS 13 \ 0.00 0.00 891
5 Q.00 000 89.0
25 0.00 000 90.0
OLSEN 15 1 0.00 0.00 900
5 000 000 850
25 0.00 0.00 910
QUTSI 16 1 0.00 0.00 2890
5 0.00 0.00 Q00
25 0.00,0.00 (.00, 0.00 205
PWALE 17 i 0.00 0.00 88.0
5 (121 ¢] 000 850
25 Q.00 0.00 890
SMITI 13 i 0.00 0.00 880
5 0.00 0.00 850
25 Q.00 0.00 8§80
SNUGH 20 1 183 000 850
5 0.00 000 810
25 0.00 Q.00 900
SQUII 22 i 000 000 810

*Deployed in June, collected in August.



Table 111-2 --Concentrations {ng/g) of uncalibrated PAHs found at 1, 5, and 25 m depths in mussel tissue inside PWS, Alaska, August, 1989,

Station Station Depth
name number {ml C2naph C3naph C4naph Clfluor C2fluor C3fluor Cldithio C2dithio
BAINP 1 1 11 000 0.00 0.00 138 0.00 0.00 039
5 0.00 0.72 0.00 0.00 1.75 0.00 0.00 047
25 0.00 0.00 0.00 0.00 3.60 0.00 0.00 0.52
ELRIP 5 1 000 144 094 0.56 1.24 126 099 265
HERRB 8 i 0.81 4.86 955 238 153 174 733 359
S 0.88 414 775 243 212 15.0 642 320
25 000 000 Q.00 0.00 0.57 0.00 0.52 237
JOHNC 10 i 0.00 000 000 000 0.00 0.00 0.00 075
25 185 1.57 a8 965 053 089 0.85 in
MAINB 12 I 1.96 0.00 0.00 0.00 190 0.00 0.00 070
5 000 0.00 000 0.00 1.31 0.00 0.00 0.96
25 000 0.00 G.00 0.00 Q.00 0.00 0.00 0.00
MONTS 13 1 0.00 049 0.00 0.00 242 000 0.67 1.99
OLSEN 15 i 0.00 0.00 0.00 0.00 0.65 0.00 0.00 0.00
5 0.00 000 0.00 0.00 0.00 000 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PWALE 17 S .00 0.00 9.00 0.00 0.00 0.00 0.00 000
25 064 0.00 14 107 000 0.00 1.61 0.69
sQuUN 22 1 1.14,287 000,116 0.00, 0.00 0.00,095 000,087 1.08, 0.00 0,060 1.36,2.21
25 Q79 0.00 000 0.00 0.82 0.00 0.00 0.00

61



Table 111-2.--Continued

Station
pame___

BAINP

ELRIP
HERRB

JOHNC

MAINB

MONTS
OL.SEN

PWALE

sQUII

Station Depth
number {m} Cidithio Clphenan C2phenan C3phenan Cdphenan Clfluora Clchrys C2chrys
1 1 0.00 0719 0.00 0.6l 0.00 0.00 0.00 0.00
5 0.00 068 0.00 595 0.00 0.00 0.00 0.69
25 0.00 000 0.00 0.00 0.00 0.00 0.00 0.81
S i 340 1.26 398 5.64 1.95 0.00 1.36 478
8 1 737 102 46 103 427 19.2 199 212
S 61.5 103 380 162 36.3 165 15.6 152
pA] 347 0.83 1.3} 19.5 2.09 000 7.88 290
10 1 111 000 1.27 091 0.00 0.00 234 1.1
25 5.09 067 407 7.00 1.95 0.00 0.59 083
12 1 1.11 000 0.00 932 01 0.00 0.00 1.87
S 1.34 075 0.00 243 0.86 0.00 0.00 247
25 000 000 0.00 5.06 0.00 0.00 0.00 0.00
13 i 358 155 5.83 297 2.55 0.00 0.88 951
15 1 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 000 0.00 301 0.00 0.00 0.00 1.49
25 0.00 000 0.00 0.00 0.00 0.00 0.00 0.90
17 5 037 0.00 1.24 0.00 0.00 0.00 0.00 2.45
25 0.6! 000 0.62 0.00 0.00 0.00 457 1.06
22 1 283,222 000,141 306,207 146,200 0.73,0.54 0.00, 0.00 0.59, 0.00 1.08,0.00
25 0.64 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Tabile 111-2.--Continued

Station Station Depth
name number {m}) Clchuys Cdchrys % Moisture
BAINP 1 | 092 0.00 88.5
5 0.00 0.00 87.1
25 0.00 0.00 920
ELRIP S ] 0.00 000 86.0
HERRB 8 I 108 0.00 853
5 713 0.00 859
25 000 000 206
JOHNC 10 i 0.00 0.00 900
25 120 0.00 92.0
MAINB 2 1 0.00 0.00 88.2
5 0.00 0.00 89.3
25 000 0.00 523
MONTS 13 1 0.00 [1314] 840
OLSEN 15 1 0.00 0.00 88.7
5 1.09 0.00 05
25 118 0.00 91.5
PWALE 17 S 0.00 0.00 910
25 7.05 0.00 930
sQUH 22 1 0.00,0.00 0.77,0.00 875
25 0.00 0.00 920
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Table 111-3 Concentrations of alkanes in caged mussels deployed in 1989 in PWS, Alasks, following the EVOS of March 24, 1989, in the Sound. Table 11-4 contains s key for the alkane abbreviations used here. Tables I-1 and 1-2 list the station
locations and deployment periods that correspond with the station numbers and abbreviations used here. Concentrations are reported as ng alkanes/g wet tissue weig.hl Results of single determinations are pr d alone; results of duplicate
determinations are separated by commas, and results of more than duplicate determinations are followed by 95% confidence intervals in p h Co g % moisture determinations for these samples are listed in Table T11-2 above  Also
listed in the May, 1989 portion of the present Table are the method detections limits for these atkanes, and the results (ng) of analysis of 1 plof unwealhcred crude onl spilled from the hold of the Exxon Valdez deterined by the methods of this study.

Entries of 0.00 indicate concentrations below method detection limits. A = surrogate recovery below 30%; data treated as missing B = surrogate recovery above 150%; data treated as missing. * = below lowest calibration standard.
Concentrations {ng/g) of atkanes found at 1, 5, and 25 m depths in mussel tissue inside PWS, Alaska, May, 1989

Station Station Depth
name number {m) [8311] cl C12 cl3 Cl4
Exvon Valdez crude | . 4292 3550 3717 3932 3168
BAINP I 1 92.9* (-137.313) 346" (-28.5-97.6) 1.88* (-2 78-6.53) 77 (-11.5-27.0) 273" (40.4-95.1)
) 000 2.88* (4.26-10.0) 225" (-3.33.7.83) 0.00 6.53* (-9.67-22.7)
25 235  (-348-818) 784 (-116-273) 4.15° (-110-939) 228 (-337-19.%) 849" (-126-295)
ELRIP 5 1 732 (10725 1) 0.00 000 0.00 0.00
§ 183" (-44041.0) 0.00 419" (-1.02-940) 0.00 0.00
23 123 (-18.2428) 58.1' (-86.0-202) 115 (199-21.0) 5.55* (-8.21-19.3) 102* (-15.1-35.6)
HERRB 8 1 25.%* (10.8-40.2) 423 (19.9-648) 124*  (54.6-194) 221 (95.2-348) 307 (196-419)
5 303 204 29320 639", 994 107, 166 167,232
25 5.66* (-8.37-19.7) 10.1* (7.36-12.7) 19.5* (8.71-30.3) 284 (-1.24-64.1) 56.6" (-24.8-139)
JOHNC 10 i 568" (-840-198) 3.26* (4.83-11 4) 3.38* (-5.00-11 8) 0.00 0.00
5 4.0 (185107 000 617 (-160-13.9) 391" (-5.78-13.6) 705" (-104-24.5)
25 181" (-26.7-62 8) 341" (-5.05-11.9) 409" (-606-142) 6.3% (-940-22.1) H.5 (-17.0-399)
MAINB 12 1 0.6 (-127-13.9) 414 (-613-144) 0.00 0.00 0.00
5 299 (153-4459) 0.00 000 397 (-5.87-13.8) 0.00
25 5.36* (-1.93-18.7) 265" (-393.923) 888 (4.01-138) 0.00 815 (12 1-28 4)
MONTS 13 1 217 (-8.70-52.1) 0.00 1.88" (-2.78-6.54) 0.00 0.00
5 201" (13.4-267) 268" (-3.97.933) 0.00 4,03 (-5.96-14.0) 000
OLSEN 15 1 14.2° (-21.0-49.3) 0.00 221 (-3.28-770) 3.55* (-5.25-12.4) 6.58* (-9.73.22.9)
5 322 (933737 29T (4.40-10.3) 1.89* (-2.80-6.58) 0.00 0.00
25 9.59* (-14.2.334) 13.6' (996-11.3) 257 (-180-893) 0.00 0.00
OUTSI ) 1 385" (-194.965) 106 (4.72-259) 114 (13.07-258) 111 (-2.70-24.8) 6.78* {-10.0-21.6)
5 211 (5.14-37.0) 586" (-1.12-129) 587 (046-11.3) 7.23* (0.47-14.0) 0.00
25 5.24* (-3.09-13.6) 6.23 (-0.20-12.7) 438 (204-6.64) 0.00 0.00
PWALE 17 i 515 (-163-179) 0.00 0.00 0.00 000
s 161* (4.01-36.1) 507 (-7.50-176) 243 (-1.43-8.49) 0.00 0.00
25 10.3* (-15.2.35.9) 2,84 (420987 6.95" (0.28-173) 4.08' (-6.04-14.2) 108 (-15.9.26.7)
SMITI 19 1 443 (-239-113) 340° (-8.41-76.5) 570° (7.80-134) 95.1* (-268.217) 204 (662.268)
5 518 (149.88.7) 16.3* (-5.19.37.7) 291" (547-659) 46.0* (-16.3-108) 744 (26.2-143)
SNUGH 20 1 11.2* (-165-389) 2.84* (4.21-9.89) 9.65* (-5.69-33.6) 246 (-162.654) 390 (-13.6-136)
5 207 (496-46.3) 2.91* (-430.101) 16.6* (11.2.25.0) 5.8 (131-319) 41.2* (9.57-76.7)
25 915" (-13.5:318) 665 (-194-153) 392 (0.79-8.80) 000 0.00
SQUII 22 1 6.82* (-101.23 7} 8.98" (-3.84.21.8) 326" (-193-114) 0.00 0.00
5 18.7* (4.6442.1) 208 (-308.7: %) 1.92* (-1.13-668) 0.00 0.00
25 750 (-11 1.26.1) 752" (-227-173) 342 (-202-119) 0.00 0.00
MDL 134 784 510 103 19.6

64



Table [11-3...Continued

Station
na

Station
number

Exxon Valdez crude 1 ul.

BAINP

ELRIP

HERRB

JOHNC

MAINB

MONTS

OLSEN

OouUTs!

PWALE

SMITI

SNUGH

sQuIl

MDL

20

22

- 1
w w >

(¥
wo-— 3

- N - -
w > w

[N B

W7
LY (112 2y
2 (T8 Sy
9 (N3 1My
T (190-H4)
16 0* (-186-359)
312 (-783-703)
354 (307402)
204, 198
875" (286-146)
212 (-679492)
226 (-5.63-509)
339 (-814-759)
190" (4.60-427)
340 27141 0)
BT (249.525)
295 (236-353)
326" (285-368)
323 (200-449)
312 (194-430)
368" (285452)
296" (168-423)
271 (249311)
309* (230-388)
185 (-783.449)
184" (44941 4)
219" (-720-510)
193 (136-249)
98.6* (38.3-159)
739" (353-113)
50.4* (28.7-720)
331" (234-929)
39.5* (30.9-481)
22.1* (9.56-53.7)
37.0* (14.5-59.6)

18.1

i

NN

U (e i
LR 3]

H2 (4210)
Oixy

000

109" (-162-381)
195 (165-225)

123,106

848" (17.8-152)

13.2° (-19646.1)

123 (-18.2428)
121 (49.9-191)
676 (-36.1-171)
327 (9.37.748)
356" (26.5-44.6)
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cn

pA1]

148 (482 %0)
Y (64097
0

000

811° (4.79-210)
0.00,0.00
359" (-117-125)

28.3" (-92.1-98.6)

169" (-549-58.8)
383" (-933.90.8)
131° (426457)

24.4' (.19.3.849)

159 (-51.8-55.4)
132" (-429-459)

143" (464-49.7)

Pns _Ci8
2054 2575
424 (284-564) 0.00

401 (282-520)
184 (126-243)
4344 (568-8121)
2792 (2150.3435)
2411 (1624-3199)
1574 (1241-1908)
1384, 1164

468 (327-609)
1562 (1361-1763)
1804 (1001-2607)
541 (-106-1188)
697 (499-896)
691 (583-798)
270 (89.4-451)
2740 (2473-3008)
1732 (1374-2090)
252 (85.7418)
421 (314-529)
143 (45.0-242)
1854 (1177-2530)
1601 (1350-1853)
395 (296-493)
1990 (336-3644)
1689 (1458-1920)
1278 (863-1693)
2499 (1082-3916)
1313 (878-1748)
1364 (471.2256)
1047 (696-1398)
753 (-116-1622)
983 (590-1377)
653 (262-1044)
373 (66.2-680)

204

633 (-9.37-22.0)
0.00

0.00
6.19' (-9.16-21.5)

172*  (86.1-328)

135, 35.1°

45 (116774
680 (-10.1-23.7)

0.00
898 (72.2-107)
29.0° (-9.54-616)
469" (316-62.3)
313 (21.041.5)
0.00

0.00
5.19* (-7.69-18.1)
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Table 111-3 --Continued

Station Station
name . numbet

Exxon Valdez crude 1 ul.

BAINP

ELRIP

HERRD

JOHNC

MAINB

MONTS

OLSEN

ouUTSs1

PWALE

SMITS

SNUGH

SQUII

MDL

|

17

19

20

22

Depth
{m})

(RN

ey

Q4m

HY (srwy
LIRE V]

129 (1966 1)
105 (211399)
360" (178.511)
815 (SB0-1050)
483, 264

N (967213
771 (532.101)
593 (550.636)
135 (-200470)
278 (170-38.6)
331 (137:525)
000

738 (10925 7)
G

100

D00

000

203 (18945 %)
700" (413.181)
G o0

159° (-397.357)
714" (-106-24 8)
89 (-13.2.309)
394 (350-439)
170 (133.207)
147 (71.1-222)
103 (60.7-146)
3072 (17.8-426)
327 (183-462)
891° (-13.2:31.0)
000

204

1y

[RARY
i
LR A ITE BLE
()]
(Y1)
(344
595 (-880-207)
128 (89 2.162)
Tr4ae
208 (-308-724)
9IT (131323
594 (-8 79-207)
000
000
629 (-930-219)

9300 (641-122)
24.8' (-6.40-56.0)
420' (178-662)
23.5' (161-31.0)
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i
17y
TPF(II8T Y
om
000
000
195 (-655455)
185 (135.236)
92.3", 646"
323 (-479-113)
257 (10662 1)
188 (-532429)
715 (-106-24.9)
07 (-158.372)
13.3* (-196-461)
000

714 (-106-249)
000
0.00
673 (99723 4)
0.00
0.00
160 (110211
106 (429.982)
788 (278-130)
$1.4" (506-521)
973 (-14.4-338)
123 (-182429)
746* (-11.0-26.0)
12.1* (-17942.1)

197

2l C22
s 1311
000

496 (-735-173)
000

116 (-415.313)
000

101* (-245.22.7)
186 (136-237)

68.0°, 58.3°

18T (-6.9644.4)
3.0 (17.0-53.1)
176 (-4.24-393)
0.00

3.30° (-12.3-289)
6.31* (-9.34.22.0)
0.00

0.00

150 (118-198)

662 (55.0-83.7)
699" (53.9-54.8)
537 (48.2:623)
0.00

7.59" (-4.48.26.4)
0.00

0.00

145

10.1* (-2.70-23.0)
430* (-6.37-15.0)
0.00
605 (-0.94-122)
918" (234207
198 (108-28.7)

234 (196-271)
101, 36,7
620 (14.9-109)
380° (25.8-50.2)
290" (13.9-442)
144* (8.30-20.5)
41 (-177-360)
181 (9.74-26.5)
198 (-17.0-56.6)
693 (-235-162)
961° (-2.63-21.8)
310 (-459-108)
352 (-5.21-123)
131 (.5.70-31.9)
948" (-2.49.21.4)
82T (346-13.1)
637 (0.37-12.4)
843 (.5.48.223)
498" (-1.28.11.2)
202 (-11.6:520)
179 (149.209)
864* (62.8-110)
83.0° (S5.1-111)
635 (51.1-759)
19.0' (17.3-20.7)
173 (-12.847.49)
16.6' (11.8-21.4)
30.5¢ (-45.1-106)
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Table {11-3.--Continued

Station Station Depth

name number (m) c23 C24 28 c26 c27

Exxon Valdez crude 1 ul. 1210 1167 1079 819 718

BAINP 1 | 150 (-405-34.0) 143" (-5.55-342) 135 (107-16.2) 13.2* (-21.8-172) 185 (16.8-20.2)
5 0.00 0.00 931" (-223-20.8) 702 (-16.6-15.9) 7.56* {-11.2-26.3)
25 0.00 0.00 000 0.00 0.00

ELRIP 5 1 141 (-338.316) 203 (-32.7.438) 197  (-6.86-400) 157  (-347-329) 103 (005.206)
5 146" (129-164) 229 (18.3.215) 286" (27.8-294) 32.2° (-49.3-36.6) 125" (16.4-48.6)
25 889" (-13.2-30.9) 227 (434410) 222 (11.0-33.4) 18.8" (-31.1-2455) 138" (-3.79-31.4)

HERRB 8 i 236 (210-261) 299 (263-335) 300 (240-360) 272 (-180-350) 193 (104-281)
§ 836,000 116, 0.00 621,000 473,000 394,245
25 48.1' (-916-105) 537 (49.2-157) 744" (-14.4-163) 66.0¢ (-133-119) 5200 (145-89.6)

JOHNC 10 ] 440° (-5.62-93.6) 548 (-297-139) 481 (-24.8-121) 474 (-116-113) 401 (-975-89.9)
5 2710 (8.32459) 350" (17.0-530) 404" (34.2.46.5) 464" (-69.7-50.9) 197 (188-60.7)
25 9.99* (-14.8-34.8) 15.3" (-227.53.4) 17.1* (-10.2-44.4) 17.8* (-355.31.4) 292 (6.40-52.0)

MAINB 12 1 152 (-3.68-341) WT (-605414) 20.2* (-10.2-50.7) 2500 (-61.2-59.) 156 (-7.54-386)
5 204" (13.9-26.8) 25.0° (18.4-31.7) 38.2' (21455.1) 313 (-58.3-49.T) 182 (-4.40.40.9)
25 334" (-494.116) 43.5' (-64.4-151) 459" (-51.1-143) 352 (-107-112) 214 (-316-744)

MONTS 13 i 12,8 (-3.09.286) 107 ((159.313) 0.00 4.14' (-13.5-144) 000
5 121" (-180-422) 170" (-252.59.3) 240" (-1546313) 226 (-57.2.56.4) 143" (-21.2-499)

OLSEN 15 I 597 (-8.83-208) 13.4* (-5.71.32.5) 6.71* (-9.93.233) 8.68" (-21.0-203) 6.25* (-9.25-21.7)
5 15.3* (-406-34.6) 228" (-6.61.52.3) 29.9° (3.52.56.2) 24.6" (-48.7-43.0) 213 (163-383)
25 184" (.109478) 24.5% (-142-63.2) 25.3* (-128.634) 187 (-46.5-45.6) 15.0' (-393-34.0)

QUTSI 16 i 173 (-9.5043.7) 20.2% (-29.9-703) 25.9" (-11.7-63.5) 28.1* (-67.6-654) 205 (-11.5.525%)
5 608" (-3.5%-15.1) 17.2* (223-350) 25.0° (20.1-29.9) 188 (-134-222) 128 (5.49.202)
25 0.00 0.00 2,45 (-1.45-6.36) 0.00 411 (-243-107)

PWALE 17 i 13.3* (-16.9-302) 219* (-32.4.76.3) 219 (-8.27-64.1) 25.9* (-62.2-60.2) 323 {(121.52.0)
5 0.00 1220 (-292.213) 21.3* (142.28.3) 15.6* (-26.1-20.7) 15.2* (-367-340)
25 30.5° (452.75.7) 454 (-67.2-158) 509" (-519-159) 45.1¢ (-124-126) 348 (-120-815)

SMITI 19 1 177 (914-288) 205 (189.22)) 198 (150-246) 180 (-321.266) 126 (47 6-205)
5 94.1" (678-101) HO (830137} T (90.2-145) H1  (-185.141) 915 (131-122)

SNUGH 20 1 77.0* (56.2-110) 89.0 (37.8-140) 853 (-10.1-181) 849" (-201.193) 548 (-13.2-123)
5 609" (9.14-108) 734 (409.106) 744 (50.0.98.9) 782 (-129-101) 636 (41.3.799)
25 108 (:343-142) 169" (414379) 1500 (9.98-20.1) 16.4* (-30.8.26.4) 133 (454312

SQUI 22 ) 164 (-1.77-17.9) 203 (-5.16.457) 180" (-584419) 13.3' (-36.1.36.6) 918 (-13.6-31.9)
b 146" (-46)-412) 182 (-5.07-41.4) 218 (18417 26T (-48.9-41.3) 249" (139.358)
25 60" (-103-173) 98.3° (-145.342) 96.8" (-143-337) 826" (-254-268) 534" (-79.1-186)
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Table H1-3 --Continued. -

Station Station
pame nutnber €28 cis C30_ c32 C3
Exxon Faldez crude  ul 181 638 512 322 344
BAINP i 205 (9.02-32.1) 906" (-134.315) 0.00 000 0.00
802 (-119.279) 2.48* (-14.0-33.0) 6.56* (-9.70-22.8) 0.00 0.00
0.00 0.00 0.00 0.00 0.00
ELRIP 5 528 (-323-138) 25.0* (-37.0-87.0) 4 (-218513) 0.00 0.00
295 (262.56.3) 10.2* (-15.1.35.6) 11.5* (-17.0-39.9) 0.00 0.00
i38 (-652-342) 600 000 0.00 0.00
HERRB 8 148 (95.5.242) 930 (43.7-142) .0 (323-112) 309 (118.62.1) 534 (246822)
000,119 0.00, 0.00 0.00, 45.4* 0.00,29.2* 0.00, 0.00
31.0° (12.3-49.6) 8.71* (-12930.3) 0.00 0.00 0.00
JOHNC 10 351% (-8.85-79.1) 257 (-6.16-575) 12.5% (-18.5434) 373 (.5.53-13.0) 5.79°(-8.56-20.1)
305 (15.9.45.1) 146" (-21.6-50.8) 6.56" (-9.71-22.8) 0.00 B3 (-123.39)
9.32' (.13.8.32.9) 0.00 0.00 0.00 0.00
MAINB i2 136* (-5.39-326) 904 (-134-315) 0.00 0.00 0.00
10.6* (-2.64.239) 0.00 0.0 0.00 0.00
118 (-174-409) 0.00 0.00 0.00 0.00
MONTS 13 1 794 (-11.8-276) 0.00 0.00 0.00 0.00
5 914" (-14.4.339) 000 0.00 0.00 000
OLSEN 15 1 7.13* (-10.5-24.8) 110" (-162-38.2) 644 (953-224) 576" (-8.53-201) 0.00
5 119 (-2.86-26.7) 15.8* (-23.3.54.8) 541" (-8.01-188) 0.00 0.00
25 643" (-952.224) 000 6.29* (:9.30-21.9) 000 0.00
OUTS! 16 1 17.5* (-25.9-60.8) 16.1* (-238.559) 108* (-159:375) 0.00 0.00
s 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00
PWALE 17 1 330" (213-63.8) 16.8* (-249-585) 124 (+184433) 000 0.00
5 BOG* (11928 1) 000 0.00 0.00 0.00
28 49 (-6.35-56.2) 0.00 0.00 0.00 0.00
SMITI 19 | 862" (24.2-148) 536" (-159-123) 17T (-875-76.2) 825 (-4.87-28.7) 115" (-16.8-28.3)
b 579" (458.70.1) 289 (-1.01.648) 3.2 (654.529) 581 (-343:220.2) 990 (-12.6-52.2)
SNUGH 0 1 49.2° (-134.112) 345 (923182 209 (-5.09410) 679" (-4.00-23.6) 12.8* (-16.2.28.8)
5 436" (36.0-51.2) 337 (-303.312) 187 (146229) 6.20* (-3.66.21.6) 0.00
25 997 (-2.57-22.4) 000 0.00 0.00 0.00
SQUIL 22 i 149 (-3.80.335) 0.00 0.00 0.00 0.00
5 119 (-3.16-269) 0.00 0.00 0.00 0.00
25 2.5 "(-43.6-103) 177 (-262-61.6) 8.21° (-12.1.28.6) 0.00 0.00
MDL. 29 219 158 110 644




Table 1114 Cc ions of calibrated PAHSs in caged mussels deployed in 1990 in PWS, Alaska, following the EVOS of March 24, 1989, in the Sound. Table 11-2 contains a key for the PAH abbreviations used here. Tables I-1 and 1.2 list
the station locations and deployment periods that correspond with the station numbers and abbreviations used here, Concentrations are reported as ng PAH/g wet tissue weight. Results of single determinations are presented alone; results of
duplicate determinations are separated by commas, and results of more that duplicate determinations are followed by 95% confidence intervals in parentheses, Comesponding % moisture d ions for these samples are listed in Table 1I-5
following. Method detection limits for these PAH:s are listed in Table 111-1 above, as are results (ng) of analysis of 1 pL of unweathered crude oil spilled from the hold of the Exxon Valdez d ined by the methods of this study. Entries of

0.00 indicate concentrations below method detection limits. A = surmogate recovery below 30%, data treated as missing B = surrogate recovery above 150%; data treated as missing. * = below lowest calibration standard. Table 1114 --
Concentrations (ng/g) of calibrated PAHs found at 1, 5, and 25 m depths in mussel tissue inside PWS, Alaska, May, 1990

Station Station Depth
name number (m) . Maph Menap2 Menapl Dimeth Trimeth Biphenyl Fluorene Dithio Phenanth Mephenl Chrysene
HERRD 1 H 0.00 Q.00 .00 Q00 0.00 0.00 .00 000 L 0.00 0.00
: b 400 0.00 (00 000 a.00 Q00 0.00 .00 0.00 0.00 0.00
25 (X4 ] a0 o0 000 0.00 201 o9 0.00 1.84 000 0.00
MAINB 12 1 0.00 000 . 0.00 0.00 0.00 0.00 000 0.00 208 0.00 0.00
OLSEN 15 1 000 000 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 000 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
25 000 0.00 0.00 0.00 0.00 0.85* 000 0.00 .00 0.00 0.00
SNUGH 20 1 0.00 0.00 0.00 0.00 0.00 0.9 0.00 000 0.00 0.00 0.00
5 000 0.00 1.65* 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00
25 Q.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table [11-4 --Concentrations (ng/g) of calibrated PAHs found at 1, 5, and 25 m depths in mussel tissue inside PWS, Alaska, June, 1990

Station Station Depth
name number {m} Naph . Menap2 Menapl Dimeth Trimeth B};phcnyl Fluorene Dithio Phepamth  Mephen] Chrysene
BAINP ] i 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000
BOISL 2 I 0.00 0.00 0.00 0.00 113 0.00 .39 0.00 0.00 2 113
BLOCI 3 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.45 0.00 0.00
DISKI 4 i 0.00 0.00 0.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00 000
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000
ELRIP 5 1 0.00 0.00 0.00 0.00 000 0.00 000 0.00 0.00 0.00 B
HERRB 8 ] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 B
JOHNC 10 ! 0.00 000 0.00 0.00 000 0.00 0.00 0,00 0.00 000 B
MACLH 1 1 000 000 o0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 B
NWBAY IE] i 0.00 000 0.00 000 O 000 0.00 0.00 0.00 0.00 0.00
S 0.00 0.00 182 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00
25 000 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
OLSEN 15 | 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 .00 0.00 osT 0.00 0.00 000 0.00
25 0.00 0.00 0.00 000 0.00 .00 0.00 0.00 0.00 0.00 0.00
QUTS! 16 1 0.00 000 000 0.00 0.00 000 0.00 0.00 1.4 0.00 0.00
PWALE 17 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SLEEB 18 i A A A 0.00 0.00 000 065" 0.00 0.00 0.00 0.00
5 0.00 000 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00
25 0.00 000 000 0.00 0.00 000 0.00 0.00 0.00 0.00 000
SMITI i9 ! 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000
25 5.9% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00
SNUGH 20 1 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 B
5 0.00 0.00 0.00 0.00 000 0.00 000 0.00 0.00 0.00 0.00
N 25 0.00 0.00 000 0.00 000 0.00 0.00 000 0.00 0.00 0.00
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Table 111-4..-Concentrations (ng/g) of calibrated PAHs found at 1, 5, and 29 m depths 1n mussel tissue inside PWS, Alaska, luly,

1990

Station
pame

HERRB
HERRB

SLEEB

SNUGH

SNUGH

Station Depth
—number ___ (m) Naph Meng?

8 1 [iX1 1} 0in

9 1 oun 0n
5 000 0
25 000 000

18 5 000 00n

20 5 000 000
25 0.00 000

21 ] 000 000

e S 000 000

$ beragt

Him
1oy
| ng°
[IAN
Lur
000
000
000

_000.

Dvmeth I remethy Bipheryt Futene . Dithio . _Phenanth Mephenl Chrysene
tan om 0o 000 000 000 0.00 0.00
o om om 000 000 000 0.00 1.38*
000 000 266" 000 000 0.00 0.00 0.00
ooun oun 3o 000 000 000 0.00 0.00
000 128 000 000 042 1.54* 1.98* 174
000 000 000 000 000 0.00 0.00 0.00
000 000 000 0.00 0.00 0.00 0.00 0.00
0.00 000 000 0.00 0.00 000 0.00 e
Q.00 000 116" 0.00 0.00 Q.00 0.00 0.00

71



Table 114 --Concentrations {ng/g) of calibrated PAls tound st 1. S and 25 m depthe in mussel isue marde PWS, Alasha, August, 1990

Station
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Table 111-4.--Continued

Station Station Depth
name ___ number (m) Phenanth Mephenl _____ Chrysen
BAINP | 1 0.00, 0.00 0.00, 0.00 0.00, 0.00
BOISL 2 1 0.00 0.00 1.81*
BLOCI 3 1 000 0.00 0.00
DISKI 4 1 0.00, 0.00 0.00, 0.00 0.00, 0.00
5 0.00 000" 0.00
25 0.00 0.00 0.00
GREE! 7 1 000 000 000
HIRRR ] [} O oo 0N oo 0 N 00D
L) fHin nn nan
2 fen o oo
HE KRB v ] o 0m 00 0N o1 000
01 0m 0RO 1o om
2 oo 000 000, 0 000 000
JOHNC 1] i 000,000 000,000 000,000
MACLH 1] 1 0.00 000 0.00
MAINB 12 | 0.00, 0.00 0.84%,000 0.00, 0.00
NWBAY 14 1 0.00 1.06* 2.59
5 0.00 0.00 0.00
. 25 000 000 1.08
OLSEN 15 1 0.00 0.00 0.00
5 0.00 0.00 0.00
25 0.00 0.00 0.00
ouTs! 16 1 0.00 000 0.00
PWALE 17 i 0.00, 0.00 0.00,0.00 0.00, 0.00
SNUGH 20 1 0.00 0.00 000
5 0.00 0.00 0.00
e 25 0.00 0.00 0.00
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Table [11-5. Concentrations of uncalibrated PAHs in caged mussels deployed in 1990 in PWS, Alaska, following the EVOS of March 24, 1989, in the Sound. Table 11-3 contains a key for the PAH abbreviations used here. Tables ]-1 and 1-2 list the station
locations and deployment periods that correspond with the station numbers and abbreviations used here. Concentrations are reported as ng PAH/g wet tissue weight. Results of single determinations are presented alone; results of duplicate determinations are
separsted by commas, and results of more that duplicate determinations are followed by 95% confidence intervals in parentheses. Cotresponding % moisture determinations for these samples ate also listed here. Method detection limits for these PAHs are
listed i Table 11-2 above, as are results {ng) of analysis of | L. of unweathered crude oil spifled from the hold of the Exxon Valde:z determined by the methods of this study. Entries of 0.00 indicate concentrations below method detection limits, A =
surrogale recovery below 30%; data treated as missing. B = surrogate recovery sbove 150%; data treated as missing. Concentrations (ng/g) of uncalibrated PAHs found at 1, 5, and 25 m depths in mussel tissue inside PWS, Alaska, June, 1990,

Station Station Depth '
name numbey {m} C2naph Cinaph  Cdpaph  Clfluor C20lor Ciuor __ Cidithio  C2dithio _ Cldithio  Clphenan _Clphenan  Clphenan
BAINP } 1 0.00 000 000 0.00 076 000 0.00 000 000 0.00 000 0.00
oSt 2 ] } 2% [ 14 LEcH amn 49 o [iX}] 149 137 444 63t 213
IEEEN i ¥ ooy N 0w Lo 3] 0w om 181 (YR omn 595 $ 62
1 oedl '] t A 23 £ [T o ems (R} [ S pin oo L] 43 408 o000 130
A T oA ool e 1y I omn nan 0N [ 21 an 2458
b 0.8 1Al i ¥ LR 1 [ %1 3] om am oM 103 000 000
T RIP | t ey 0o Hin Gin ond o om om iR} 1] 1314 Q00 Q00
thh kKB L | gn ) Hin O o7 o L4 000 000 000 000 000
JOHNC 10 i 00 [13.3] 107 o000 0382 000 000 055 0.57 0.00 117 000
MACLH 1] 1 000 000 000 000 3185 0386 0.00 0.00 0.00 000 0.00 0.00
NWBAY 14 i 0.00 1.0 123 000 166 27 07 473 890 2.0t 167 159
5 0.00 0.00 127 0.00 137 179 0.00 1.15 242 170 225 107
25 0.00 063 0.00 0.00 0867 056 0.00 117 n 0.74 1.78 177
OLSEN 15 1 0.00 0.00 0.00 000 0.00 0.59 0.00 0.00 0.00 0.00 0.00 0.00
5 Q.00 054 0.00 209 623 1.39 0.00 0.00 0.00 280 0.00 718
25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000
QUTSI 16 I 0.00 0.00 0.00 0.00 144 000 0.00 0.00 0.00 064 0.00 0.00
PWALE 17 1 0.00 0.00 0.00 0.00 0.95 0.00 0.00 000 0.00 0.00 0.00 0.00
SLEEB 18 i 1.8} 0.00 2.06 0.00 364 2.55 000 0.63 114 1.46 1.61 105§
5 0.00 0.00 0.00 0.00 346 070 0.00 0.00 0.00 1.28 on 526
25 0.96 0.00 0.00 0.00 408 1.23 000 0.00 000 1.7 0.00 0.00
SMITI 19 1 0.00 0.00 0.00 0.00 14.5 297 0.40 0.51 0.00 5.84 [y 2.01
5 000 0.00 0.00 0.00 631 an 0.00 0.00 0.00 1.99 0.00 0.00
25 0.00 000 0.00 0.00 0.00 0.00 0.00 000 0.00 00 0.00 0.00
SNUGH 20 1 0.00 046 000 0.00 248 0.64 0.00 000 0.00 000 0.00 Q.00
b 0.00 0.00 000 000 1.62 0.00 0.00 0.00 0.00 085 000 0.00
25 0.00 000 0.00 0.00 124 0.00 000 0.00 0.00 0.00 000 000
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‘Fable H1-5.--Continued

Station Station Depth

name mamber  {m} Caphenan Cifluora Clchrys Clchrys Clchrys Cachrys % Moisture

BAINP i I 0% 000 0.00 0.00 0.00 0.00 811

BOISL 2 1 in 0.00 260 728 000 0.00 859

BLOCI 3 i 1.95 0.00 137 Lis 0.00 0.00 88.0

DISKI 4 1 0.00 0.00 0.00 5.81 0.00 0.00 850

) 0.00 0.00 0.00 533 0.00 0.00 900

25 0.00 000 0.00 0.00 0.00 000 870

ELRIP s 1 0.00 000 B B B B 830

HERRB 8 t 0.00 0.00 B B B B 9.0

JOHNC 10 1 000 000 B B B B 84.0

MACLH 3} 1 145 000 B B B B 820

NWBAY 14 1 975 0.0 431 5.07 1.10 0.70 870

5 166 000 1.56 5.80 0.00 0.00 89.0

25 1.8 000 209 354 1.06 0.00 85.0

OLSEN 15 i 0.00 000 000 494 0.00 0.66 891

5 0.00 0.00 0.00 583 0.00 070 870

. 25 000 000 000 000 0.00 0.00 90.1

OuUTSI 16 | 000 600 0.00 0.00 0.00 0.00 89.0

PWALE 17 1 0.00 .00 0.00 0.00 0.00 0.00 9.0

SLEEB i8 1 107 000 0.00 419 0.00 000 9.0

5 000 000 0.00 720 0.00 0.00 85.0

25 000 0.00 0.00 0.66 0.00 0.00 88.0

SMITI 19 1 0.00 0.00 000 590 0.00 0.00 85.0

5 000 (134 4] 0.00 549 000 0.00 850

25 000 000 0.00 0.00 0.00 0.56 900

SNUGH 20 i 0.00 000 000 0.00 0.00 0.00 86.0

5 0.00 000 0.00 0.00 0.00 0.00 86 1

I 25 000 000 . 0.00 200 0.00 0.00 9.0
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Table 1II.5..-Concentrations (ng/g) of uncalibratcd PAHSs found at 1, $, and 25 m depths in mussel tissue inside PWS, Alaska, July, 1990

Station Station Depth .
name number {m) C2naph C3naph Cdnaph Cliluor C2fluor C3ﬂuof@ Cldithio Cldithio Cidithio Clphenan C2phenan C3phenan
HERKB 8 I 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.36 0.78 000 0.57 0.00
HERRB 9 1 000 0.00 000 Q.00 092 307 0.00 1.65 363 0.00 1.59 000
5 0.00 0.00 089 Q.00 0.00 0.00 Q.00 0.00 2.64 084 078 730
25 1.04 1.68 184 0.00 L9 0.00 000 0.00 1.60 0.00 119 7.00
SLEEB 18 5 24 815 1.54 214 517 <10.2 5.40 200 323 9.09 253 333
SNUGH 0 5 0.00 0.00 0.00 00¢ 1.14 0.58 0.00 038 0.00 0.00 0.00 387
25 0.00 0.00 147 Q.00 2.07 0.00 0.00 000 0.00 0.00 1.i19 0.00
SNUGH 21 i 084 086 000 0.00 1.80 061 0.89 282 425 175 482 0.00
5 091 Q.00 210 0.00 1.39 0.82 0.00 0.00 0.00 076 0.00 0.00
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Table 1115 --Continued.

Station Station Depth
pame number (m} Cdphenan Clfluora Clehrys Cochuys Cichuys Cdchrys % Moisture
HERRB b 1 0.00 0.00 0.00 0.00 0.00 0.00 200
HERRB 9 i 129 0.00 093 1.52 . 0.00 093 881
5 000 0.00 0.00 5.14 0.00 0.00 900
25 0.00 0.00 000 430 000 0.00 86.1
SLEEB 18 5 134 3.80 6.40 g.83 403 0.00 890
SNUGH 20 s 0.00 000 103 0.80 0.00 0.63 - 89.1
25 0.00 0.00 000 Q.00 0.00 0.00 90.0
SNUGH 21 1 0.00 Q00 0.00 086 0.00 0.00 . 90.0
. ) 5 0.00 000 900 0.00 0.00 0.00 880

77



Table -5 --Concentrations (ng/g) of uncalibrated PAHs found at 1, 5, and 25 m depths in mussel tissue inside PWS, Alaska, August, 1990,

78

Station Station Depth
* pame number {m) C2naph C3naph Cdnaph Clfluar C2fjuor Ciluor Cidithio dithio
BAINP 1 1 0.00,0.00 000,000 0.00, 0.00 0.00, 0.00 892,123 277,167 0.00, 000 0.00,036
BOISL 2 I 174 125 ooy 0.00 Q.00 [F244] 0.00 295
BLOCH 3 1 0.00 0.00 0.00 0.00 216 0.00 0.00 292
DISKI 4 I 0.00,0.00 0.00, 000 0.00, 6.00 364,000 067,183 0.00, 0.00 041, 0.00 047,000
5 000 000 000 Q.00 069 000 0.00 Q00 .
25 000 000 .00 0.00 Q.00 Q.00 Q.00 Q.00
GREES 7 i 600 o000 .00 0.00 O 80 £} (X 000 0.00
HERRB 8 H .00, 6.0 0.00, 000 0.00, 000 000, 713.0 000168 000,076 0.00,0.00 107,151
5 000 000 000 0.00 0.00 G0 0.00 0.00
25 1.62 0.00 000 0.00 0.00 0.78 000 0.00
HERRB 9 1 0.00, 0.00 0.00,0.00 000,000 0.00, 0.00 120,491 0.65,097 0.00, 0.00 1.36, 1.09
5 172,000 0.56, 0.00 0.00,0.00 0.00,0.99 000,438 208,000 0.00, 0.00 0.84, 0.00
25 000,000 0.00,000 411, 0.00 0.00, 0.00 0.00, 0.00 000,098 0.00,0.00 0.00, 0.00
JOHNC 10 1 000,000 0.56, 000 0.45,000 0.00, 0.00 109,080 213,1.04 0.49,0.00 225,070
MACLH 13} [ 000 0.00 000 0.00 131 0.54 0.00 0.00
MAINB 12 i 0.00, 0.00 0.00, 600 061,000 0.00,0.00 300,308 624,168 0.85, 061 1.54, 1.64
NWBAY 14 i 0.00 iis Q00 0.00 k3t in 100 8178
5 000 0.00 Q.00 095 0.88 c.00 0.00 0.00
15 o7 0.00 000 0.00 0.00 0.00 0.00 058
OLSEN 15 i 0.00 0.00 0.00 000 0350 1 65 4.00 a00
5 000 0.00 0.00 0.00 05! 0.00 0.00 000
25 0.00 0.00 0.00 0.00 088 0.00 0.00 000
OUTSI 16 1 0.00 0.00 0.00 0.00 1.06 1.36 0.00 0.00
PWALE 17 1 0.00,098 0.00,0.00 0.00, 0.00 0.00, 0.00 519,279 000,111 0.37,0.00 0.78, 0.00
SNUGH 20 1 A A A A A A 0.00 0.00
) 000 0.00 0.00 000 151 (.61 0.00 0.00
25 0.00 0.0 0.00 (.00 182 000 0.00 0.00



Table I11-5.--Continued

Station Station Depth
name number (m) Cidithio Clphenan C2phenan C3phenan Cdphenan Clfluora Clchrys C2chrys
BAINP 1 1 0.00, 0.00 268,183 3.09,1.36 234,148 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 2.47
BOISL 2 i 703 0.80 467 9.63 255 0.00 2.89 248
BLOCI 3 i 6.94 0.00 227 1.35 470 0.00 497 187
DISKI 4 I 0.72,0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.57 079,212

5 0.00 0.00 038s 436 0.00 0.00 0.00 000

25 052 000 150 000 000 000 000 0.69
GREE 7 1 6 0an 0N omn oon 000 000 0.00
INKKE s ] 119y ™ a5 gm tas } ¥y 120 168 ot 1 a0 000,000 068,056 368,057

) o 00 ow 0 om 000 000 091

N i 0o 124 son om 000 000 0.00
HE KRB 9 ] Va2 0 G 210 2 1Y 90% Y 130197 000,000 109,063 274,000

) IS XX ]! 0ne 0m 133,000 621,099 068 000 000, 0 00 000, 0.00 0.77,0.00

23 000, 000 000,000 000,000 000,000 000,000 000, 0.00 0.00, 0.00 0.00, 1.64
JOHNC 10 1 349,059 148,000 285176 3.78,1.06 0.00, 0.00 0.00, 0.00 0.00, 0.00 2.01,0.00
MACLH 11 1 000 000 000 0.00 0.00 0.00 0.00 0.00
MAINB 12 1 418,329 271,162 339,447 290,538 0.00, 0.00 0.00, 0.00 0.69, 0.00 1.83,0.00
NWBAY 14 1 20.1 316 148 236 136 219 4.78 708

5 0.00 0.00 1.11 0.00 0.00 0.00 0.00 1.75

25 1.70 0.00 239 217 141 0.00 148 3.00
OLSEN i5 1 038 0.00 1.09 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

25 0.00 0.56 0.00 0.00 0.00 0.00 097 0.00
OUTSI 16 1 0.00 0.00 091 000 0.00 0.00 0.00 0.00
PWALE 17 1 0.94,0.00 073,116 1.28,166 0.60,0.57 0.00, 0.00 0.00, 0.00 0.00, 0.62 2.29,0.00
SNUGH 20 i 0.00 0.00 0.00 074 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

25 0.00 0.00 0.00 389 000 0.00 000 094
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Table [11-5.--Continued

Station Station Depth
pame number {m) C3chrys Cdchrys % Mojsture
BAINP | 1 0.00, 0.00 0.00, 0.00 84.0
BOISL 2 1 0.00 0.00 90.0
BLOCI 3 1 0.00 0.00 88.0
DISKI 4 1 099,000 000, 0.00 915
b 000 000 890
" [ L8 fran Aoy
MINN ? ' . . vy g
1210 N R [ ] 1 [ B . P Lo [T
. e . [ £
] o o [ 2]
HE kWH v 1 XL IR LR INGET T L TIKY
s RXTIOTL 00 om %0
25 000,000 000,000 920
JOHNC 10 i 000,000 000,000 880
MACLIH 11 1 000 000 850
MAIND 12 i 000,000 000, 0.00 850
NWBAY 14 1 267 000 869
S 0.00 0.00 89.0
25 1.22 0.00 92.0
OLSEN 15 1 0.00 0.00 89.0
b 0.00 0.00 90.0
25 0.00 0.00 89.0
OUTSI 16 i 0.00 000 89.0
PWALE 17 1 0.00, 0.00 0.00, 0.00 841
SNUGH 20 1 0.00 0.00 92.0
b 0.00 000 89.0
- 25 0.00 0.00 89.1
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Table 111-6. Concentrations of alkanes in caged mussels deployed in 1989 in PWS, Alaska, following the EVOS of March 24, 1990, in the Sound. Table 114 contains a key for the alkane abbreviations used here. Tables 1-1 and I-2 list the station locations
and deployment periods that correspond with the station numbers and abbreviations used here. Concentrations are reported as ng alkane/g wet tissuc weight. Results of single determinations are presented alone; results of duplicate determinations are
separated by commas, and results of more that duplicate determinations are followed by 95% confidence intervals in parentheses. Corresponding % moisture determinations for these samples are listed in Table 111-5 above. Method detection limits for these

PAHs are listed in Table 111-3 above, as are results (ng) of analysis of 1 puL of hered crude oil spilied from the hold of the Exxon Valdez determined by the methods of this study. Entries of 0.00 indicate concentrations below method detection limits.
A = surrogate recovery below 30%; data treated as missing B = surrogate recovery above 150%; dala treated as missing. * = below lowest calibration standard
Concentrations (ng/g) of alkanes found at 1, $, and 25 m depths in mussel tissue inside PWS, Alaska, May, 1990.

Station Station Depth
name __number (m) Cl10 Cli C12 ci3 Cl4 (615 Clé Cl1 Pris Cig Phyt C19 C20 C2!
HERRDB 8 1 0.00 0.00 572" 0.00 0.00 0.00 0.00 0.00 80.1* 0.00 0.00 0.00 0.00 0.00
5 244 0.00 0.00 0.00 000 0.00 0.00 0.00 217 0.00 0.00 0.00 0.00 0.00
. 25 141 0.00 0.00 0.00 0.00 0.00 0.00 0.00 220 0.00 0.00 0.00 0.00 0.00
MAINB 12 1 0.00 0.00 732 0.00 0.00 213 0.00 0.00 96.5* 0.00 0.00 0.00 0.00 0.00
OLSEN 15 1 0.00 0.00 6.40° 0.00 0.00 20.6* 0.00 8.7 351 0.00 0.00 0.00 0.00 0.00
S 0.00 0.00 0.00 0.00 0.00 19.0° 0.00 0.00 146 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 209 0.00 0.00 1052 0.00 0.00 0.00 0.00 0.00
SNUGH 20 ] 29.6* 0.00 0.00 0.00 0.00 0.00 0.00 0.00 871 0.00 0.00 0.00 0.00 0.00
S 44 0.00 0.00 0.00 0.00 000 0.00 0.00 497 0.00 0.00 0.00 0.00 0.00
25 0.00 000 0.00 0.00 0.00 2110 0.00 0.00 1576 0.00 0.00 0.00 0.00 0.00
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‘Table 111-6.--Continued.

Station Station Depth
name number {m) C22 Ca3 C24 C23 Y. c27 C28 c29 C30 C32 C3d
HERRB 8 1 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.29*
25 0.00 000 0.00 0.00 000 0.00 0.00 0.00 000 000 0.00
MAINB 12 H 000 000 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00
OLSEN i3 1 0.00 .00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 000 136 000 0.00 000 000 000 0.00 0.00
SNUGH 20 1 000 0.00 0.00 9.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
& 0.00 0.00 0.00 oon 0.00 000 0.00 0.00 0.00 0.00 0.00
25 000 000 000 000 000 000 000 000 000 000 0.00
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Table 111-6 --Concentrations (ng/g) of atkanes found at 1, 5, and 25 m depths in mussel tissuc inside PWS, Alaska, June, 1990.

Station Station Diepth
pame numbey {m} cio (4 3 IR &1 ¥ C13 Cl4 Cis Clé Ci1....  Pns Cig Phyt Cl9 c20 C2
BAINP 1 | 0.1 (.00 530" 400 000 642" 0.00 pAE] 15 000 0.00 000 0.00 0.00
BOISL 2 I 0.00 0.00 686 186 0.00 58.6 000 134 152 0.00 REX 0.00 000 0.00
BLOCI 3 1 203 0.00 514 0.00 0.00 nr 0.00 134 193 0.00 0.00 0.00 000 0.00
DISKI 4 i 4.6 000 706" 108 0.00 615" 0.00 132 153 .00 0.00 0.00 0.00 000
5 355 (.00 0.00 0.00 0.00 436 0.00 99 6" 143 0.00 0.00 0.00 0.00 000
25 000 000 Q.00 0.00 0.00 442 0.00 0.00 278 000 000 0.00 0.00 000
ELRIP 5 1 0.00 0.00 000 0.00 0.00 H“r 0.00 295 452 0.00 0.00 0.00 0.00 0.00
HERRB 8 1 000 0.00 000 0.00 0.00 39.5* 0.00 10%* 101 0.00 0.00 000 0.00 0.00
JOHNC 10 1 000 000 6.69" 0.00 0.00 5571 0.00 181 236 0.00 0.00 0.00 0.00 0.00
MACLH It 1 000 0.00 176 0.00 000 104" 000 60.3* 282 000 0.00 0.00 0.00 0.00
NWBAY 14 1 G o0 .00 839 000 0.00 910 Q.00 157 13! 000 0.00 0.00 Q.00 0.00
5 52.2 000 10.1* 186 0.00 508 0.00 95 127 000 0.00 Q.00 0.00 000
28 0.00 0.00 0.00 15.4* 2 ns 0.00 0.00 276 0.00 0.00 0.00 000 0.00
OLSEN 5 1 2600 0.00 566 122 248 53 0.00 69.2 103* 0.00 0.00 000 0.00 0.00
5 Ar 0.00 0.00 0.00 0.00 65.2" 0.00 61 i 0.00 0.00 .00 0.00 0.00
25 0.00 0.00 000 0.00 0.00 3or 0.00 0.00 wo 0.00 0.00 0.00 0.00 0.06
QUTS! 16 | 900 0.00 623 0.00 0.00 43 0.00 7814 204 0.00 000 0.00 0.00 0.00
PWALE 17 1 000 0.00 5719 0.00 0.00 nBr 0.00 §6.4° 256 0.00 0.00 0.00 0.00 000
SLEEB 18 1 A A A A 0.00 60.0 0.00 105" 217 0.00 0.00 0.00 0.00 0.00
. 5 16.5 0.00 0.00 0.00 0.00 nr 0.00 0.00 225 0.00 0.00 000 0.00 000
25 Q00 0.00 687 0.00 2r 2 0.00 0.00 320 0.00 0.00 000 000 0.00
SMITI 19 [ 2 0.00 6.89* 0.00 0.00 515 0.00 a4/.7r 164 0.00 0.00 0.00 0.00 0.00
5 23y 000 9.42 16.9* 0.00 45.8" 0.00 0.00 202 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 .00 0.00 0.00 380 0.00 0.00 128 0.00 0.00 0.00 000 0.00
SNUGH 20 1 A A A A 0.00 nr 0.00 46.6" 163 0.00 0.00 0.00 0.00 0.00
5 000 000 0.00 18.0* 0.00 52 000 000 243 0.00 0.00 0.00 0.00 000
25 000 400 5.66* 000 0.00 213 0.00 000 122¢ 0.00 0.00 0.00 0.00 0.00
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Table HI-6.--Continued

Station Station Depth .
name number {m) c 23 C24 Cc15 C26 c21 G28 cwm C30 Cc32 C34
BAINP 1 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BOISL 2 1 6.14* 0.00 000 25.2¢ 1.6 0.00 0.00 0.00 0.00 0.00 0.00
BLOCI 3 1 0,00 000 0.00 1ne 838 163 0.00 000 0.00 0.00 0.00
DISKI 4 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
25 o0 0.00 0.00 0.00 6.00 0.00 0.00 000 0.00 0.00 0.00
ELRIP S 1 0.00 0.00 0.00 123 16.5 206 199 000 0.00 13.40 0.00
HERRB 8 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
JOHNC 10 1 000 125 190 290 331 315 294 93 19.5¢ 142 0.00
MACLH 1 I 000 0.00 0.00 or 124 162 149 000 0.00 151 0.00
NWBAY 14 1 0.00 0.00 0.00 .83 000 18.1 0.00 0.00 0.00 0.00 000
] 000 0.00 0.00 o8 000 0.00 0.00 0.00 0.00 0.00 0.00
25 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
OLSEN 15 i 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 000 0.00 0.00 000 0.00 000 000 0.00
25 0.00 0.00 0.00 0.00 000 000 0.00 000 0.00 000 0.00
OUTsI 16 ! 000 000 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 000
PWALE 17 1 000 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 000 0.00
SLWWB 18 1 000 0.00 0.00 911 000 141 0.00 0.00 0.00 0.00 0.00
5 0.00 000 000 .00 000 0.00 0.00 000 0.00 0.00 0.00
25 0.00 0.00 0.00 0.00 000 0.00 0.00 000 0.00 0.00 0.00
SMITI 19 1 0.00 0.00 0.00 791 0.00 0.00 0.00 0.00 0.00 000 0.00
3 000 000 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00
25 0.00 0.00 0.00 000 0.00 000 000 0.00 0.00 0.00 0.00
SNUGH 20 1 279 ni 232 327 360 344 301 246 160 9.7 125
s 000 000 0.00 0.00 0.00 0.00 000 000 000 0.00 0.00
. —— 25 000 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 111-6.--Concentrations (ng/g) of alkanes found at 1, 5, and 25 m depths in mussel tissue inside PWS, Alaska, July, 1990,

Station Station Depth
name _.humber (m) C10 Cll cl2 (k] Ci4 Cls Clé C11 Pus Ci8 Phyt Cl9 €29 Cc21
HERRB 8 [ 000 000 0.00 000 06.00 0.00 0.00 401 0.00 2y 0.00 %42 469 0.00
HERRB 9 1 0.00 0.00 8 0.00 199 301 0.00 000 204 0.00 0.00 0.00 0.00 214
5 63.4 0.00 6.82* 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00
25 .7 0.00 0.00 .00 0.00 ny 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00
SLEEB 18 5 0.00 0.00 0.00 0.00 .00 0.00 000 70.8° B9 my s 220 g 0.00
SNUGH 20 S 0.00 0.00 0.00 16.4 0.00 350 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
25 59.0° 0.00 0.00 0.00 000 50.1* 410 000 0.00 0.00 0.00 0.00 0.00 0.00
SNUGH 21 1 0.00 136 139 154 237 579 0.00 0.00 108 0.00 362 000 000 282
5 89.4° 0.00 0.00 0.00 0.00 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 1{-6 --Continued

Station Station Depth
pame number (m) c22 C23 C24 C25 C26 c27 C28 C29 C30 C32 C34
HERRB 8 i 631" 0.00 000 1.8% 4.0t e a4 0.00 000 a0 0.00
HERRB 9 i 0.00 0.00 0.00 0.00 0.00 168 0.00 0.00 .00 000 0.00
5 000 0.00 0.00 885 48 0.00 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SLEEB 18 5 176 0.00 000 64 9.99¢ 16.1* 414 0.00 38 0.00 0.00
SNUGH n 5 00 Q.00 000 0.00 0.00 000 000 000 000 0.00 000
25 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00
SNUGH 21 1 0.00 0.00 000 B 622 66.3 9.r 496" 000 0.00 0.00
5 000 000 0.00 900 000 000 000 0.00 0.00 0.00 0.00
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Table 111-6.--Concentrations (ng/g) of alkanes found at 1, 5, and 25 m depths in mussel tissue inside PWS, Alaska, August, 1990.

Station Station Depth
ame __.number ___ (m) Cl10 Cll Cl2 Cl3 Cl4 Cl15 Cl6 Cc1?

BAINP ! 1 0.00, 0.00 0.00, 0.00 7.18%, 5.86" 0.00, 0.00 0.00, 38.6* 77.04, 183 0.00, 76.4* 110%, 127
BOISL 2 i 0.00 0.00 0.00 0.00 0.00 T 0.00 0.00
BLOCI 3 1 0.00 0.00 0.00 0.00 0.00 68.3 0.00 0.00
DISK] 4 1 0.00, 0.00 6.25% 0.00 0.00, 6.25* 0.00, 0.00 0.00, 0.00 57.3% 50.1" 0.00, 0.00 37274

5 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00

25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
GREE1 7 ] 0.00 0.00 5.25* 0.00 0.00 55.5° 0.00 0.00
HERRB 8 1 0.00, 0.00 0.00, 0.00 0.00, 6.42* 0.00,0.00 0.00, 0.00 44.0%, 54.6* 0.00 0.00

5 0.00 0.00 5.36¢* 1o 0.00 0.00 0.00 0.00

25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000
HERRB 9 | 0.00,0.00 0.00, 0.00 5.11%,0.00 0.00, 0.00 0.00, 0.00 246, 38.0* 0.00, 0.00 0.00,0.00

5 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 31.5 0.00, 0.00 0.00, 0.00

25 0.00, 0.00 0.00, 0.00 0.00, 6.98° 0.00, 0.00 0.00, 0.00 257, 65.6 0.00, 33.2 0.00, 0.00
JOHNC 10 1 0.00, 0.00 7914145 11.2%, 196" 13.6,11.3 26.1%,0.00 56.5, 61.6* 0.00, 0.00 0.00, 0.00
MACLH 1 1 A A A A 0.00 59.1* 0.00 0.00
MAINB 12 ) 0.00, 0.00 202%,15.1* 356", 31.4* 76.T, 53.9* 54.1%,50.0" 155,117 61.0°, 52.0* 147,949
NWBAY 14 1 0.00 0.00 911" 1.2 25.3° 86.3* 0.00 0.00

5 0.00 104 43.9 55.1* 316 18.5* 420 0.00

25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
OLSEN 15 1 0.00 794 9.38* 0.00 204* 86.3* 0.00 0.00

) 0.00 0.00 0.00 0.00 244 187 113 0.00

25 0.00 0.00 0.00 132 0.00 433 0.00 0.00
QUTS1 16 1 A A A A 0.00 nx 0.00 0.00
PWALE 17 1 0.00, 0 00 0.00, 0.00 575, 521 0.00,0.00 0.00, 0.00 89.2", 56.8 327,000 480408
SNUGH 20 1 0.00 0.00 5.76* 0.00 0.00 3Le 0.00 0.00

5 A A A A 0.00 76.1* 0.00 0.00

25 A A A A 0.00 49 29.4* 0.00
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Table 111-6 ~-Continued

Station Station Depth
name ... number (m) Pus Cl8 Phnt cl19 c20 21 c22 fav ]
BAINP 1 H 424, 395 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 74.3* 0.00, 20.8* 0.00, 0.00
BOISL 2 1 ny 0.00 0.00 000 0.00 0.00 0.00 0.00
BLOC!H 3 1 76 0.00 0.00 000 0.00 0.00 0.00 0.00
DISKI 4 1 337214 0.00, 0.00 000,000 0.00, .00 000,000 0.00,000 0.00, 0.00 0.00, 0.00

5 352 0.00 0.00 000 0.00 0.00 0.00 0.00

25 325 0.00 .00 0.00 0.00 14.6* 0.00 0.00
GREEI 7 1 T0.0¢ 0.00 0.00 0.00 0.00 0.00 0.00 0.00
HERRB 8 1 36.5%, 54.6° 000,000 0.00,0.00 0.00, 0.00 0.00, 0.00 24.1%,0.00 9.12°,0.00 0.00,0.00

5 413 0.00 0.00 0.00 0.00 0.00 0.00 0.00

25 20 0.00 0.00 0.00 0.00 205 0.00 000
HERRB 9 1 308,375 0.00, 0.00 000, 0.00 0.00, 0.00 0.00, 000 0.00, 0.00 567, 0.00 0.00, 0.00

5 0.00,0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00,0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00

25 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 653" .00, 0.00
JOHNC 10 1 715", 84.0¢ 0.00,000 0.00, 0.00 0.00, 0.00 0.00, 0.00 25.4, 0.00 6.03%, 0.00 0.00, 0.00
MACLH 11 1 1o 0.00 0.00 0.00 0.00 0.00 000 0.00
MAINB 12 1 228,143 2.5 000 69.7, 51 00 311,000 0.00, 0.00 473, 121e 16.4*, 0.00 0.00, 0.00
NWBAY 14 i 39.5* 0.00 000 Q.00 000 2y 157 0.00

5 583 .00 000 000 0.00 Q.00 0.00 0.00

25 0.00 0.00 000 0.00 0.00 0.00 000 0.00
OLSEN 15 1 293¢ a.00 [+X4 4] 000 0.00 0.00 0.00 0.00

5 78.0" 0.00 0.00 0.00 0.00 0.00 0.00 0.00

25 454 0.00 000 0.00 0.00 0.00 0.00 0.00
QUTSI 16 1 375 0.00 0.00 o000 0.00 0.00 720 0.00
PWALE 17 1 147, 160 0.00, 0.00 0.00,0.00 0.00,0.00 0.00,0.00 46.8*, 0.00 9.18,0.00 0.00, 0.00
SNUGH 20 ] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 520 000 .00 000 0.00 0.00 648" 0.00

25 e 000 000 0.6 0.00 0.00 0.00 000
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Table H1-6.--Continued.

Station Station Depth
name pumber {m) C24 Cc2s C26 C21 C28 Cc29 C30 Cc32
BAINP 1 1 0.00, 0.00 0.00, 0.00 000, 0.00 000,154 0.00, 0.00 0.00, 35.3 0.00, 0.00 0.00,0.00
BOISL 2 I 000 000 0.00 0.00 0.00 000 0.00 0.00
BLOCI 3 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
DISKI 4 i 0.00, 0.00 000,000 0.00, 0.00 0.00, 0.00 0.00,0.00 0.00,0.00 0.00, 0.00 0.00, 0.00
5 0.00 0.00 000 0.00 0.00 0.00 0.00 000
25 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00
GREE} 7 1 000 000 0.00 0.00 0.00 0.00 0.00 000
HERRB 8 1 0.00, 0.00 0.00,0.00 000,000 220, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00
5 0.00 000 0.00 159 6.00 0.00 Q.00 0,00
25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
HERRB 9 1 0.00,0.00 0.00,0.00 0.00, 0.00 144", 0.00 0.00,0.00 0.00, 0.00 0.00, 0,00 0.00, 0.00
5 0.00, 0.00 0.00,000 000,000 0.00,0.00 000,000 0.00,0.00 0.00, 0.00 0,00, 0.00
25 0.00, 0.00 0.00, 0.00 0,00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00
JOHNC 10 i 0.00, 0.00 600, 0.00 0.00, 6.00 0.00, 0.00 0.00, 0.00 26.5%,0.00 0.00,0.00 0.00, 0.00
MACLH 11 1 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00
MAINB 12 1 0.00, 6.00 130,000 0.00, ¢.00 147,000 0.00, 0.00 0.00, 0.00 0.00, 0.00 000, 0.00
NWBAY 14 i 000 135 140 210 4.2 382 0.00 0.00
5 0.00 000 000 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 Q.00 0.00 0.00 0.00 0.00
OLSEN 15 1 0.00 000 0.00 0.00 97T 26.8° 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
25 000 000 0.00 0.00 0.00 0.00 0.00 0.00
OUTSI 16 1 000 0.00 0.00 0.00 0.00 0.00 Q.00 0.00
PWALE 17 1 600,000 000, 000 000, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0100, 0.00 0.00, 0.00
SNUGH 20 1 000 000 0.00 0.00 000 0.00 0.00 0.00
] 0.00 8 46 000 0.00 B> 0.00 000 0.00
25 0.00 000 0.00 000 0.00 0.00 0.00 0.00
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Table 1116 -.Continued

Station Station
pame number
BAINP i
BOISL 2
BLOCI 3
DISKI 4
GREEI 7
HERRB 8
HERRB 9
JOHNC 10
MACLH it
MAINB 12
NWBAY 14
OLSEN. 15
OouTst 16
PWALE 17

SNUGH 20




‘Table 1II.7. Concentrations of calibrated PAHs in caged mussels deployed in 1991 in PWS, Alaska, following the EVOS of March 24, 1989, in the Sound. Table 11-2 contains a key for the PAH abbreviations used here. Tables 1-1 and [-2 list the station
focations and deployment periods that correspond with the station numbers and abbreviations used here. Concentrations are reported as ng PAH/g wet tissue weight. Results of single determinations are presented alone; results of duplicate determinations are
separated by commas, and results of more that duplicate determinations are foliowed by 95% confidence intervals in parentheses.  Comesponding % moisture determinations for these samples are listed in Table 111-8 following  Method detection limits for
these PAHs are listed in Table 1i1-1 above, as are results (ng) of analysis of 1 uL of unweathered crude oil spilled from the hold of the Exyon Valdez determined by the methods of this study. Entries of 0.00 indicate concentrations below method detection
limits. A = surrogate recovery below 30%; data treated as missing. B = surrogate recovery above 150%; data treated as missing * = below lowest calibration standard

Concentrations (ng/g) of calibrated PAHs found at 1, 5, and 25 m depths in mussel tissue inside PWS, Alaska, May, 1991

Station Station Depth
name. number (m} Naph Menap2 Menapl Dimeth Trimeth Bipheny] Fluorene - Dithio Phenanth Mephen] Chuysene
BOISL 2 1 000 0.00 207 0.00 000 0.00 0.00 0.00 0.00 0.00 066
000 0.00 247 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00
25 000 0.00 198 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
DISKI 4 1 0.00 0.00 0.00 0.00 000 0.00 0.00 000 0.00 0.00 os5r
5 [EX04] 000 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00
25 000 0.00 000 000 000 000 0.00 000 0.00 000 000
ESHAB 6 1 0.00 Q00 0.00 0.00 13 4] 000 0.00 0.00 osg 0.00 0.00
S 0.00 0.00 253 000 000 0.00 0.00 0.00 0,00 0.00 000
25 0.00 0.00 o0 0.00 0.00 086 0.00 0.00 0.00 0.00 0.00
HERRB 8 ] Q.00 0.00 1.99¢ 0.00 000 114 0.00 000 0.00 0.00 osr
S 0.00 0.00 240 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.65*
25 0.00 0.00 1.7¢* 0.00 000 0.00 000 0.00 0.00 000 064
HERRB 9 1 000 0.00 0.00 0.00 000 0.00 0.00 0.00 0.90° 0.00 094
5 000 0.00 247 0.00 000 t16* 0.65* 0.00 2 0.00 064
25 a.00 000 315 000 000 0.00 0.00 0.00 0.00 0.00 osr
NWBAY 14 1 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 217
25 0.00 0.00 272 000 0.00 0.00 0.00 0.00 0.00 0.00 o
OLSEN i5 i 0.00 0.00 0.00 0.00 400 0.00 0.00 000 400 0.00 0.00
S 000 0.00 0.00 000 000 0.00 0.00 0.00 0.00 0.00 000
35 [134.9] a00 000 000 000 0.00 0.00 000 Q.00 0.00 g 60°
SLEEDR i8 i Q.04 0.00 006 000 0.00 0.00 Q.00 000 0.00 0.00 Q50
5 Q.00 0.00 202 000 0w 0.00 0.00 0.00 0.00 000 000
25 [31.4] 0.0G [ Y 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00
SNUGH 20 1 [(X4.13 0.00 0.00 000 0.00 0.00 000 000 000 000 0.00
5 A A A 0.00 0.00 1o 0.00 0.00 0.00 000 000
28 0.00 0.00 288 000 000 0.00 0.00 0.00 0.00 0.00 0.00
SNUGH 21 1 0.00 0.00 0.00 0.00 000 124 000 0.00 0.00 000 0.00
S 0.00 0.00 0.00 000 0.00 0,00 0.00 0.00 0.00 0.00 0.00
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Tabie 111-8. Concentrations of uncalibrated PAHs in caged mussels deployed in 1991 in PWS, Alasks, following the EVOS of March 24, 1989, in the Sound. Table 11-3 contains a key for the PAH abbreviations used hete. Tables I.1 and 1-2 list the station
locations and deployment periods that correspond with the station numbers and abbreviations used here. Concentrations are reported as ng PAH/g wet tissue weight. Results of single determinations are presented alone; results of duplicate determinations ar
separated by commas, and results of more that duplicate determinations are followed by 95% confidence intervals in parentheses.  Corresponding % moisture determinations for these samples are also listed here. Method detection limits for these PAHs are

listed in Table [11-2 above, as are results {ng) of analysis of | ul. of unweathered crude oil spilled fiom the hold of the Exxon Valdez determined by the methods of this study. Entries of 0.00 indicate concentrations below method detection limits.
Concentrations of uncalibrated PAHs found at 1, 5, and 25 m depths in mussel tissue inside PWS, Alaska, May, 1991

Station Station Depth
pame  pumber (m) C2naph C3naph Cdnaph Clfluor C2fluor C3fluor Cldithio Cadithio C3dithio Cilphenan C2phenan Ciphenan
BOISL 2 1 0.00 154 046 057 27 2.08 0.00 1.20 ’ 194 1.39 1.96 285
5 0.00 112 053 053 209 1.03 0.00 054 0.65 104 i 118
25 0.00 080 000 048 212 1.02 0.00 000 0.00 114 0.00 0.00
DISKI 4 i 0.00 0.00 0.00 0.00 115 100 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 000 0.00 1.26 0.00 0.00 0.00 000 0.00 0.00 0.00
5 000 000 0.00 000 0.00 0.52 000 000 0.00 0.00 0.00 000
ESHAB 6 1 0.00 0.00 000 0.00 1.50 0.85 0.00 000 0.00 0.00 0.00 0.00
5 0.00 0.00 000 0.00 164 0.00 0.00 000 0.00 0386 000 0.00
25 0.00 0.00 000 000 0.00 0.00 0.00 6.00 000 000 0.00 0.00
HERRB 8 1 104 0.00 000 Q.00 285 128 0.00 000 0.00 087 0.00 1.48
5 07 0.58 0.00 000 118 095 0.00 000 0.00 0.56 0.00 0.00
25 0.00 0.00 0.00 0.00 074 0.00 0.00 000 0.00 000 0.00 0.00
HERRB 9 i 0.00 062 0.00 000 803 218 0.54 067 1.36 344 0.70 262
5 091 076 0.00 6.00 0.62 0.78 0.00 0.00 0.00 0.78 0.00 0.00
25 0.00 000 000 000 0.00 000 6.00 000 000 000 600 0.00
NWBAY 14 1 0.00 0.00 0.00 0.00 2.54 0.00 0.00 0.00 079 142 0.00 1.50
5 000 059 078 000 098 0.59 062 407 732 117 6.58 174
25 080 0.00 0.00 0.00 061 L7 0.00 0.00 0.00 057 0.00 087
OLSEN 15 1 000 139 000 0.00 265 0.00 0.00 0.00 6.00 186 1.55 0.00
5 000 0.00 000 0.00 532 0.00 0.00 0.00 0.00 242 207 0.00
25 0.00 1.29 0.00 0.57 313 L7 0.00 000 0.00 163 0.00 452
SLEEB 18 1 000 000 000 000 0.00 108 0.00 070 2.08 07 1.26 293
5 0.00 0.00 000 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00
25 0.00 G.00 600 368 0.00 0.99 0.00 0.00 0.00 061 0.00 0.00
SNUGH 20 1 000 000 0.00 0.00 38 1.07 600 0.00 0.00 154 0.00 061
5 0.00 0.00 0.00 0.00 0.85 131 .00 000 0.00 0.00 0.00 0.00
25 0.00 0352 000 109 194 1.08 0.00 000 000 118 0.57 058
SNUGH 21 I 0.00 000 000 089 079 0.68 0.00 0.00 000 0.00 000 000
5 0.00 000 0.00 000 432 1.50 000 000 0.00 187 0.00 059
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Table 111-8 --Continued

Station Station Depth
name ____number  (m) Ciphenan Clleve Clibeys ey iy by *y Monshge
BOISL 2 1 1\ 1rig Iy 1y v ain "o
5 O Gin (iR B 1ov o [ N | 244
25 LiX¢}) a0 0 1% 3 o 0 90
DISK} 4 i 00 0om 000 1 0w 088 370
b o0 a0 am 0 o 00 880
23 000 Gou 0 i %6 062 063 910
ESHAB 6 1 G400 Q00 00 243 000 249 830
5 000 000 000 207 Q00 178 370
25 000 000 000 000 000 000 910
HERRB 8 i 000 000 000 210 0.00 118 86.0
5 Q00 000 0.00 203 0.00 1.46 860
25 000 000 000 089 0.00 0.00 90.0
HERRB 9 } 10 0.00 155 39 0.00 1.96 850
5 0.00 000 1.56 212 0.00 1.32 86.0
25 Q00 00 000 167 0.00 on No
NWBAY 14 i 074 000 000 185 000 000 860
5 586 00 3188 403 000 000 820
25 [124.53 000 000 30 000 132 890
OLSEN [ ] i 006 700 a0a 000 000 000 840
M 000 000 000 0 000 000 840
25 000 000 on 089 000 0.00 850
SLEEB 18 I 155 000 203 170 000 0.00 88.0
5 000 000 057 on 000 000 860
25 000 000 066 145 000 000 890
SNUGH 20 | 000 0.00 0.00 b3 (214 0.62 830
5 (1141 {344} 0.00 000 0.00 0.00 880
25 00a 000 000 000 0.00 000 910
SNUGH 21 1 00 (114 4] 0.00 081 0.00 0.00 881
s 0.00 0.00 000 Lo 0.0 0.00 - 850
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Table 1H-9. Concentrations of alkanes s caged mussels deployed in 1991 m PWS, Alssha. following the E VOS of March 24, 1990, in the Sound  Table 114 contains & key for the slkane abbreviations used here. Tables I-1 and 1-2 list the station locations
and deployment periods that cortespond with the station numbers and shiwevistions used bere  Concentratems wre reponed as ng alkane/g wet tissue weight  Resulis of single d ions are p d alone; results of duplicate determinations are
separated by commas, and resulis of more that duphicale determinationm are fifiowed by 3¢ confuderae wtervah i parenthoses  Comesponding %% moisture detenminations for these samples are listed in Table 111-8 above. Method detection limits for these
PAHS are bisted in Table 113 abose, as are results (ngd of anahvsis o4 1 ul of unweahvred crude ol spalbed froem the b dd of the Exaos aldez detestmined by the methods of this study  Entries of 000 indicate concentrations below method detection limits

A = surrogale recovery befow 30%, datla treated sy misung B st gatt reconery shae 137, das weaed s movong * 0 below bowedt calibration standard  Concentrations (ng/g) of alkanes found at 1, 5, and 25 m depths in mussel tissue inside PWS,
Alaska, May, 1991

Station Station Depth
pame . pumber  (m} 10 iy (9 P4 1) 14 Ui Cie Cit . Pm_. CI8 Phyt ci9 €20 c21
BOISL 2 t A A A A (131§} (o] 4] (i34 1} 41 6 368 000 0.00 0.00 200 0.00
5 A A A A 000 252 [111.1] 432 760 0.00 24.3 000 0.00 000
25 A A A A 000 000 000 0.00 175 0.00 0.00 0.00 0.00 0.00
DISKI 4 { 000 000 000 000 000 000 0.00 0.00 1013 0.00 0.00 0.00 0.00 0.00
5 000 890 892 193" 000 000 0.00 0.00 580 0.00 0.00 0.00 0.00 0.00
25 000 000 000 000 0.00 000 0.00 000 620 000 0.00 0.00 oo 0.00
ESHADB 6 i 0.00 0.00 000 [ 31.1] 000 250 0.00 0.00 1453 0.00 0.00 0.00 0.00 0.00
000 000 689 0.00 000 256 0.00 0.00 633 000 0.00 0.00 a00 0.00
25 000 a0 0.00 000 000 [e]0] 000 0.00 390 0.00 0.00 0.00 0.00 0.00
HERRB 8 i 000 000 o 128 000 4929 0.00 46.3 1441 0.00 (o X1 4] 0.00 0.00 0.00
5 400 000 000 000 000 2 0.00 0.00 ma? 0.00 0.00 000 0.00 0.00
25 006G 000 000 000 000 ny 000 0.00 729 0.00 0.00 Q00 o 000
HERRB 9 1 000 000 g8 106 000 271y 000 o 3504 000 262 0.00 0.00 000
5 0600 000 614 000 000 Mae 000 000 995 000 0.00 000 0.00 0.00
25 060 000 612 123 000 200 (00 000 435 0.00 0.00 400 oo 0.00
NWBAY 13 1 A A A A 20 s e 000 2062 0.00 8.00 0.00 000 0.00
5 000 000 000 000 000 isr o0 0.00 25.5* 000 0.00 000 0.00 0.00
28 000 000 s 37T Aty 000 0.00 000 869 0.00 0.00 0.00 000 0.0¢
OLSEN 15 1 000 0.00 7.59* 2r 0.00 0.00 000 309 105* 000 0.00 200° 0.00 0.00
5 000 000 8.50* 140 000 0.00 0.00 241 148 152 0.00 182 000 0.00
25 000 0.00 000 105 0.00 0.00 0.00 0.00 607 000 0.00 0.00 400 0.00
SLEEB 18 l 0.00 000 6.00° e 000 000 0.00 0.00 650 0.00 326 0.00 0.00 0.00
5 000 0.0 000 0.00 000 000 0.00 000 753 0.00 0.00 000 000 0.00
25 0.00 83r 0.00 0.00 0.00 0.00 000 0.00 347 0.00 000 000 0.00 0.00
SNUGH 20 1 a.00 0.00 10.6" M 0.00 0.00 0.00 0.00 403 0.00 0.00 0.00 0.00 0.00
5 000 798 6 36 ur 000 272 0.00 0.00 225 000 000 000 0.00 0.00
25 154 159 927 0.00 0.00 000 0.00 0.00 143 0.00 0.00 0.00 0.00 000
SNUGH 21 1 0.00 0.00 606" 000 0.00 000 0.00 0.00 554 0.00 0.00 0.00 0.00 0.00
5 000 0.00 9.50° 0.00 0.00 0.00 0.00 0.00 n 0.00 0.00 0.00 0.00 0.00
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Table HI-9.~-Continued.

Station Station
name number {m) C22 23 C24 C25 C26 (074 c28 c29 €30 C32 C34
BOISL 2 1 Q.00 0.00 000 0.00 0.00 4.00 0.00 0.00 0.00 0.00 0.00
5 000 0.00 000 000 0.00 0.00 000 0.00 0,00 0.00 000
25 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
DISKI 1 000 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00
ESHAB ] 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
HERRB 8 ] .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
HERRB 9 i 0.00 0.00 0.00 889 0.00 1600 0.00 000 0.00 0.00 0.00
s 0.00 Q.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NWBAY 14 1 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 000 837 0.00 0.00 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 o000 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00
OLSEN 15 1 0.00 000 000 000 0.00 176 oW 0.00 0.00 0.00 0.00
s 0.00 0.00 000 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SLEEB 18 i 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00
5 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SNUGH 20 1 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 000 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00
25 0.00 Q.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000
SNUGH 21 H 6.00 0.00 0.00 000 0.00 0.00 0.00 0.00 000 0.00 0.00
b3 0.00 000 000 0.00 0.00 000 0.00 000 0.00 .00 000
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Table 111-10, Concentrations of calibrated PAHs in caged mussels deployed outside PWS, Alaska, foliowing the EVOS of March 24, 1989, in the Sound. Table 11-2 contains a key for the PAH abbreviations used here. Tables 1-3 and 1-4 list the station
Jocations and deployment periods that correspond with the station numbers and abbreviations used here. Concentrations are reported as ng PAH/g wet tissue weight. Results of single determinations are pr d alone; results of duplicate determinations are
separated by commas, and results of more that duplicate d inations are followed by 95% confidence intervals in parentheses.  Corresponding % moisture determinations for these samples are listed in Table I11-1) following Method detection limits for
these PAHs are listed in Table I11-1 above, as are results (ng) of analysis of 1 pl. of unweathered crude oil spilled from the hold of the Exxon Valde: determined by the methods of this study. Entries of 0.00 indicate concentrations below method detection

limits. A = surrogate recovery below 30%; data treated as missing. B = surrogate recovery above 150%; data treated as missing. * = below lowest calibration standard. "Concentrations (ng/g) of calibrated PAHs found at 1, 5, and 25 m depths in musse) tissue
outside PW5, Alaska

Station Station Depth ]
name number (m) Naph Menap2 Menap] Dimeth Trimeth Biphenyl
July, 1989
BLACB 25 i 0.00,000 0.00, 0.00 0.00, .38 0.00,000 000,000 194 1010
5 0.00,0.00 0.00, 1 51° LB7, 331 0.00,0.00 0.00,0.00 0.00, 0.76*
25 0.00,0.00 0.00,0.00 0.00, .34 0.00,0.00 0.00, 0.00 0.00, 0.00
BLUEF 26 | 0.00 0.00 0.00 0.00 0.16*(-0.58-0.57) 0.00
5 0.00,0.00 0:00,000 1.33%, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00
25 A 000 A, 103 ) A, 0.00 0.00, 0.00 0.00,0.00 0.00, 0.00
DISCB 28 i 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00
5 0.00, A Lo A 000, A 0.00,0.00 000,000 0.00, 0.00
25 0.00,0.00 0.00, 0.00 0.00,0.00 0.00, 0.00 0.00,0.00 0.00, 0.00
PCHAT 32 i 0.70°(0.10-1.81) 0.29*(0.04-0.76) 0.54* (0.08-1.40) 0.00 0.00 0.00
3 0.00, 0.00 0.00, 1.52* 0.00,191* 0.00,000 0.00, 0.00 0.00,0.00
5 0.00, A 0.00, A 0.00, A 0.00,0.00 0.00, 0.00 0.00, 1.46"
PDICK 33 1 A, 000 A, 0.00 A, 0.00 A, 0.00 A, 0.00 A, 000
5 217 0.00 0.00 000 0.00 0.00
25 A, 0,00 A, 0.00 A, 166" 0.00,0.00 0.00,0.00 0.00, 0.00
SUNNC 36 i 5.13'(061-11.99) 0.42* (0.06-1.07) 0.69 (0.10-1.79) 000 0.00 0.19 (0.03-0.49)
5 0.00 000 0.00 0.00 0.00 0.00
25 0.00, 0.00 0.00,0.00 0.00, 0.00 0.00,0.00 0.00, 0.00 0.00,0.00
TONSB 37 i 482,000 000,000 0.00, 0.00 0.77%,0.00 0.00,0.00 0.00, 0.00
s 0.00, A 000, A 173 A 0.00, 0.00 0.00, 0.00 0.99,0.00
25 0.00,0.00 000,000 0.00, 0.00 0.00,0.00 0.00, 9.00 0.00,0.00
August, 1989
BALBB 24 | 0.00,000 0.00, 274 000,383 000, 0.95* 0.00,0.00 0.00,0.00
' 5 000 000 0.00 000 0.00 0.00
BLACB 25 1 610 0.00 0.00 000 0.00 0.00
5 0.00 000 0.00 0.00 0.00 0.00
25 105 396 38 omr 0.00 0.00
BLUEF %6 i oou 000 Q.00 0.00 0.00 0.00
5 232 (3¢ 0.00 0.00 0.00 000
25 258 82¢ 700* 149 0.00 0.00
CHIGB 7 i 000,000 143,000 0.00, 0.00 113115 274, 409 0.00,0.00
5 400,000 1.25%,0.00 0.00, 0.00 095, 1.10° 088, 1.21° 0.00, 0.00
DISCB 28 s 278 1.02 295 600 © 000 0.00
25 4.50 600 000 0.00 0.00 000
HALLB 29 i 1.33°(0.19-349) 0.25% {0.04-0.66) 1.00° (0.08-1.92) 0.00 0.00 0.59*(0.05-1.15)
KUKAB 3l 1 0.00 Lo 108 0.00 000 132
5 0.00 0.00 kREY 000 0.00 e
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Table 1H-10.--Continued

Station Station Depth
name. number (m} Naph Menapl Menapi __ Dimeth  Trimeth  Biphenyl
PCHAT 32 1 0.00 0.00 0.00 000 0.00 0.00
5 0.00 0.00 000 0.00 000 0.00
25 0.00 0.00 0.00 0.00 0.00 0.00
PDICK 33 I 0.00 0.00 0.00 0.00 0.00 0.00
§ 6.16 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 000 600 000 0.00
PGRAH 34 1 000 0.00 3.82 0.00 0.00 000
5 264 0.00 0.00 6.00 0.00 0.00
RASBS 35 ! 1.70 1.09* L66 0.00 0.00 000
5 .00 0.00 000 0.00 000 0.00
2% 0.00 0.00 0.00 000 Q.00 0.00
SUNNC 36 1 7.87 3.08* 320 0.00 0.00 0.00
s 2611 0.00 0.00 000 0.00 000
25 6.53 0.00 651 0.00 0.00 0.00
TONSB 37 1 AA AA A A 000,000 000,000 133,000
§ A A A 0.00 0.00 2.3
25 0.00 0.00 0.00 0.00 0.00 0.00
June, 1990
HALLB 29 5 [1X1] 6.00 0.00 0.00 0.00 0.00
KUKAB 3t 1 0.00 0.00 0.00 000 0.00 0.00
July, 1990
AGENC 23 1 ER Y 0.00 0.00 0.00 0.00 0.00
BLACB 25 i 329 0.00 0.00 0.00 0.00 0.00
BLUEF 26 i 0.00 0.00 0.00 0.00 0.00 0.00
HALLB 29 i 0.00 0.00 0.00 0.00 0.00 0,00
KATMB 30 1 0.00 0.0 0.00 0.00 0.00 0.00
SUNNC 36 1 494 000 000 0.00 000 0.00
TONSB 37 i 000 0.00 ¢.00 000 0.00 000
WINDB 38 1 0.00 000 600 0.00 0.00 000
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Table [11-10.--Continued.

Station Station Depth
pame numbes (m) Fluorene Dithip Phenanth Mephenl Chiysene
July, 1989
BLACB 25 | 0.00,0.00 0.00,0.00 0.94%,0.00 0.00, 0.00 0.00, 0.00
5 0.00,0.00 0.00, 0.0 2.64%,0.00 1.224,0.00 1.36%,0.00
25 0.50", 0.00 000,000 0.00, 0.00 0.00, 0.00 0.00, 0.00
BLUEF 16 [ 000 000 0.44*(-1.57.1.53) 0.00 Q.00
5 0.00, 0.00 000,000 0.00,0.00 0.00,0.00 0.00, 0.00
25 0.00, 0.00 0.00, 0.00 .00, 0.00 0.00,0.00 0.00, 0.00
DisSCB 28 1 0.00,0.00 0.00, 0.00 000,090 0.00,0.00 0.00, 0.00
5 0.00, 0.00 0.00,0.00 000,0.00 0.00, 0.00 0.00, 0.00
25 0.00, 0.00 0.00, 0.00 0.0, 0.00 0.00, 0.00 0.00,0.00
PCHAT 32 1 0.00 0.00 0.64*(0.06-1.29) 0.14 (-0.05-0.38) 0.00
3 0.00, 0.00 0.00,0.00 0.00, 0.00 0.00, 0.00 0.00,0.00
25 0.00,0.00 0.00,0.00 0.00,0.00 0.00,0.00 0.00, 0.00
PDICK 33 1 A 000 4.00, 000 1.06%, 0.00 0.00, 0.00 0.00,0.00
5 Q.00 0.00 000 0.00 0.00
25 000,0.00 0.00, 000 0.00,0.00 0.00, 000 0.00, 0.00
SUNNC 36 i 000 000 - 0.65* (0.06-132) 0.00 0.00
5 0.00 Q.00 0.00 0.00 0.00
25 000, 0.00 0.00, 0.00 0.00,0.00 0.00, 0.00 0.00, 0.00
TONSB 37 1 0.00, 0.00 0.00,0.00 0.00, 1.38° 167, 178 595,512
M 0.00,0.00 0.00,0.00 0.00, 0.00 0.00,0.00 000,213
25 0.00, 0.00 0.00,000 1.02%,0.00 000,000 0.00, 0.00
August, 1989
BALBB 24 1 0.00, 0.00 0.00, 6.00 1.76%, 0.00 0.00,000 0.00, 0.00
5 0.00 000 000 000 0.00
BLACB 13 i 0.00 000 000 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00
25 0387 0.00 226" 0.00 0.00
BLUEF 26 i 0.00 000 0.00 0.00 0.00
5 0.00 000 0.00 0.00 0.00
25 Lo 000 3.59 0.00 0.00
CHIGB 27 1 L7823 1928, 232 9.86,14.0 538,877 285,338
5 0.00, 0.99 063, 082" 326* 398 1.62°, 205 0.00, 3.58*
DISCB 28 s 0.00 0.00 Q.00 000 0.00
5 000 000 Q00 0.00 0.00
HALLB 29 I 0.14*(0.02-0.15) 0.00 GE7(0.03-1.34) 0.00 0.00
KUKAB 3 I 0.00 0.00 161 0.00 000
5 000 000 175 000 0.00
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Table HI-10.-.Continued

Station Station Depth
name pumber . {m} Hrorene Do Frcnarh Mephen| Chiysene
PCHAT 32 1 [EXLT] ol (431 1) 0 IR 7]
) fin i (LD Qmy om
kA 0t 0 G 0 1Y)
PDICK 33 1 o (D om om 000
5 O G0 NN om 000
25 [EXF 4] Gin o 0 000
PGRAH 34 i Q00 000 [1344] 000 000
5 000 000 000 [i31.4] 000
RASBS 35 1 000 00 000 0.00 000
5 000 t1¢5] 0.00 0.00 0.00
2% Q00 000 0.00 .00 000
SUNNC 36 i 065 000 21 0.00 0.00
b 0.00 000 000 .00 0.00
25 0.00 0.00 0.00 0.00 0.00
TONSB 37 1 000,000 000, 000 1125, 0.00 000,000 1.45, 378"
5 000 000 158 0.00 000
25 43¢ 000 oo om o)
June, 1990
HALLB 29 5 000 000 000 0.00 000
KUKAB 3 i o0n 000 (132 o 000
July, 1990
AGENC 23 i 0.00 000 Q.00 000 0.00
BLACB 25 i Q00 000 000 000 0.00
BLUEF 26 1 0.00 0.00 0.00 0.00 0.00
HALLB 29 1 0.00 000 0.00 0.00 00
KATMB 30 1 0.00 000 0.00 0.00 0.00
SUNNC 36 H 0.00 0.00 000 0.00 0.00
TONSB 37 i 000 0.00 0.00 0.00 0.00
WINDB 38 1 c00 0.00 0.00 —.0.00 B
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Table 11l-1}  Concentrations of uncalibrated PAHS in caged mussels deployed outside PWS, Alasta following the EVOS of March 24, 1989, in the Sound. Table 11-3 contains a key for the PAH abbreviations used here. Tables I-3 and I-4 list

the station locations and deployment periods that correspond with the station nambers and shivevistions used here  Concentrations are reported as ng PAH/g wet issue weight. Results of single deter
duplicate determinations arc scparated by commas, and results of more that duphic ste determmatuwn we fdbwed by 248y confidence intervals in parentheses  Corresponding % moisture deter

ions are pr d alone; results of

tions for these samples are also listed here.

Method detection himits for these PAHs aee listed 1 Table [ 2 abane a0 are resuhtn tngd of anshvay 4 1l of unweshered urude osf spitied from the hold of the Exxon Faldez determined by the methods of this study. Entries of 0.00 indicate
concentrations below method detection fimis A - sur gae recnen bel e k% dusvemed s musirg B s e reconen shane 1300, data tresied a3 misuirg

' = below lowest calibration standard  Concentrations (ng gt f wm alibe strd B ATl foamd 0 | % ond 2% o Sepahe in muinsed Dyve atande FWS. Aluska

Station Station Depth
name number {fm .
July, 1989
BLACB 25 I
5
25
BLUEF 26 1
5
25
DISCB 28 [
5
25
PCHAT 32 1
3
25
PDICK i3 1
b
25
SUNNC 36 1
5
25
TONSD 37 i
5
25
August, 1989
BALBB 24 1
s
BLACB 25 |
5
28
BLUEF 26 i
5
25
CHIGR 27 1
S
mseB 28 s
28
HALLB 29 [
KUKAB 3 |
5

Clpaph

204,558
236,000
000,082
1.42 (-3 79-3.46)
@.73,145
681,000
163,157
000,141
241,000
269(-163.441)
058,119
000, 1 T8
210,566
173
288.000
198(-109.363)
000
189,000
149,303
394227
150,071

225,109
571
167
142

18.2

0.00
000
518

3.06, 695

071,22
058
101

045 (-0 21.095)
1.57
1L

Clngt

000,000
065,000
160, 1.65
186(-291-215)
0.90,202
183,000
0.00, 0.00
0.00,0.91
124,000
013(-004.0 33)
000,000
062,000
114,053
065
000, 000
052(-0241 1)
064
000,000
378,270
139,076
050,087

298
212,297
649,943
0.00
000
011 (-004-0.28)
000
151

§ Anagh

052,000
058,105
000,000
000
000,000
032(-017-062)
000
056,000
560,532
010X 1.52
000,000

000, 1.40

100

Ciftvor ____.

000, 0.00
182,122
0.94, 151
0.92(-1.591.24)
081,081
0.00,073
0.00, 0.00
0.00,063
0.00,0.00
000
367,132
075,000
000,000
168
000, 264
0.20 (-0.06.0.51)
0.00
000,000
112,128
082,000
000,000

S Cafluor Cifluor
1.75,0.00 292,487
104,144 0.00,3.44
447,000 2.80,0.86
327(-10.5-9.99) 143 (-4.06-3.77)
486,133 2.49,0.50
239,047 4.20,1.31
220,214 5231714
0.00,2.13 0.00, 1.16
0.00, 1.27 449,255
0.99 (-0.69-1.34) 526(-.238-11.4)
101,088 2.50,0.00
141,000 894,315
287,047 934,546

146 1.80
046,000 931,000
071 (-0.33-1.53) 248(1.75-3.23)

T 469
0.64,0.00 1.87,0.00
415,199 478,174
000,211 579.5.16
073,172 314,117
162,318 223,098

6.11 494

0.59 172

0.58 0.00

0.00 0.00

0.00 0.00

113 0.00

0.00 0.00
168,429 125,277
6.90,8.56 151,564

098 0.00

0.00 0.00

0.00 0.26¢.009-069)

6.49 000

0.00 000



Tabie HI-11.--Continued.

Station Station Depth
name numbe; (m) Craph C3naph Cansph Clluor C2luor Cafluor
PCHAT 32 1 0.00 0.00 0.00 0.00 0.00 0.00
5 1.19 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 000 0.62 081
PDICK 33 1 0.53 0.00 0.00 0.50 2K 0.00
5 000 0.00 0.00 0.00 092 1.34
25 0.00 000 0.00 000 1.31 0.00
PGRAH 34 i 112 000 000 000 07 0.00
L] am Qe om om - 1 06 0.00
HASHS 3] 1 oo G 6in Ges 06} 059
) LR o8 am om in 190
h1Y nn aim om om on 0.00
SN 36 ) 104 0w 000 000 000 0.00
L] 1.3 0in oun 000 0 0.00
25 055 0 (111 4] o 0.00 0.00
TONSB 37 1 000, 0.00 000, 600 075,000 0.00, 0.00 0.00, 4.64 352164
5 0.56 0N 0.00 0.00 064 0.65
25 0.00 043 0.00 0.00 163 1.22
June, 1990
Hal.LB 29 5 0.00 0.00 0.00 0.00 0.00 0.00
KUKAB 31 i 0.1 0.00 0.00 0.00 292 0.00
July, 1990
AGEBC 23 i 000 0.44 0.57 0.00 000 0.00
BLACB 25 1 0.00 045 0.00 0.00 0.00 0.00
BLUEF 26 ] 0.00 000 0.00 0.00 147 0.00
HALLB 29 1 0.00 0.00 0.00 0.00 1.64 1.41
KATMB 30 i 000 0.00 0.00 0.00 1.20 0.00
SUNNC 36 1 0.00 043 0.00 0.00 0.00 0.00
TONSB 37 1 0.00 0.00 0.00 0.00 6N 0.75
WINDB 38 1 0.00 0.52 0.61 0.00 0.84 0.00
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Table 111-11.--Continued

Station Station Depth
name number {(m) Cidithio C2dithio Cidithio ) Ciphenan C2phenan C3phenan
July, 1989
BLACB 25 i 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.58,0.00 3.04,0.00 0.00, 0.00
5 0.00, 0.00 0.00, 0.00 0.66, 0.00 1.56,0.53 0.00, 0.00 0.00, 0.00
25 0.00,000 0.64,0.00 044,000 0.63,0.00 0.00,0.76 092,778
BLUEF 26 1 ON(0T1.069) 0 H4(.050.049) 024(084082) 097¢(-182.147) 126(-255212) 066(-187-1.74)
) [N DT ') LRVEGR ™Y 03 oen omn 1 W 147,084 31,07
IR e oal 00 0 o 0 184 000 000, 237 170,831
[RA TR 1] M | \ L IER J 0 m NH omn 0m 1ot on 144,000 797,000
) IRCTREEY! ain oan 0m 0m 00N O 0nn_000 000,000
A TR 0 0 oon 089 088 000 000,058 102,000
UHAT 1M | v [ 02)(012044) 026(00M069) 164(-121.197) 0.18 (-0.06-0.46)
3 0. 0 0 00, 000 000,000 044,000 000, 0.00 0.82,0.59
25 000,057 089,000 0.64, 000 0.75,0.00 1.25,0.00 0.94, 0.69
PDICK 33 1 0.00,000 0.00, 1.34 0.00, 0.00 0.00, 1.64 405,594 0.00, 0.00
5 0.70 0.68 0.95 1.36 0.82 730
25 000,000 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.95,0.62 043,974
SUNNC 36 1 0.00 0.00 0.26 (-0.09-0.67) 0.57(-0.29-1.11) 1.04 (0.51-2.11) 0.22 (-0.07-0.56)
5 0.00 0.50 0.00 0.00 0.00 0.00
. 25 0.00, 0.00 0.00,0.00 0.00, 0.00 0.00, 0.00 225,257 315,335
TONSB 37 1 382,437 16.3,29.6 260, 53.6 5.50, 7.49 253,409 521,709
5 0.00,1.14 0.82,6.83 1.81,120 052,359 050,123 4.09, 46.8
25 0.00, 0.00 1.58,1.49 370,264 0.71,0.67 4.99,281 5.26, 5.89
August, 1989
BALBB 24 1 000,092 0.00, 0.60 0.00, 0.00 1.67,9.02 1.86, 5.97 0.00, 2.67
5 175 084 0.96 "442 1.73 1.55
BLACD 25 1 0.00 0.00 224 0.00 0.00 0.79
5 000 000 0.00 0.00 0.00 0.00
25 000 0.00 0.00 0.00 0.00 0.00
BLUEF 26 1 000 000 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 0.00
CHIGB 27 1 110,162 19.7,35.1 157,308 195,324 343,526 232,318
5 289,387 442,480 390,601 637,842 113,105 482,210
DISCB 28 5 0.00 0.00 0.00 0.00 0.00 0.00
25 0.00 000 052 000 0.00 0.00
HALLB : 29 1 000 0.00 0.00 0.00 0.00 0.00
KUKAB 3t 1 0.00 0.00 1.59 000 0.00 0.00
5 0.00 0.00 045 083 095 629
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Table IN-1{.-Continued

Station Station Depth :
pame pumber (m) Cldithio C2dithio 3dithio Clphenan C2phensn _C3phepan
PCHAT iz } 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 Q.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 0.00
PDICK 13 1 0.00 036 000 on 1.03 0.00
5 0.00 0.00 1.04 0.00 0.00 0.00
25 0.00 0.00 276 0.00 0.00 0.00
PGRAH 34 1 0.00 0.00 0.00 000 0.00 0.00
5 0.00 0.00 0.00 000 0.00 Q.80
RASBS 35 1 0.00 0.00 2.56 0.00 0.00 0.00
5 0.00 0.00 0.55 1.78 0.00 0.00
25 0.00 0.00 0.00 0.00 G.00 0.00
SUNNC 6 1 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 0.00
TONSB 37 i 0.00, 0.00 465,275 8.62, 6.01 0.00,0.70 6.01,4.88 114,107
5 000 0.67 254 0.00 141 4.84
25 0.00 0.00 058 0.65 737
June, 1990
HALLB 29 5 0.00 0.00 0.00 0.00 0.00 0.00
KUKAB 3 1 0.00 0.00 0.00 0.00 0.00 0.00
luly, 1990
AGENC 23 1 0.00 0.00 0.00 0.00 Q.00 0.00
BLACB 25 ! 0.00 0.00 0.00 000 0.00 0.00
BLUEF 26 ! 000 000 0.00 000 0.00 0.00
HALLB 29 ! G00 0.00 0.00 0.00 000 0.00
KATMB 30 1 0.00 0.00 000 0.00 0.00 0.00
SUNNC 36 | 0.00 0.00 0.00 0.00 0.00 0,00
TONSB 37 ] 0600 000 049 0.00 0.00 098
WINDB 38 1 0.00 0.85 098 086 2717 000
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Table 111 --Continued

Station Station Depth
name number (m) CAphenan Clfluora Clchrys _ C2chrys Cichrys Cdchrys % Moisture
July, 1989
BLACB 25 i 0.00, 0.00 0.00, 0.58 0.00, 0.00 0.00,1.79 0.00,0.70 000,433 90.0
5 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00,1.15 0.00,043 0.00,109 910
25 0.00, 0.00 000, 06! 0.59, 0.00 0.00, 1.15 0.00,0.00 0.00, 0.00 90.6
BLUEF 26 1 041 (-148.144) 0.00 0.31 (-1.11-1.08) 1.14 (4.06-3.96) 0.00 0.00 903
S 0.00,0.00 0.00, 0.00 1.06,0.00 0.00,2.43 0.00, 0.00 0.00, 1.04 835
25 0.00, 0.00 054,000 0.00, 0.00 0.59, 054 3.46,1.50 1.52,0.00 850
DisCB 28 1 0.00, 0.00 062,000 293,000 3.19,0.00 1.36,0.00 1.39,0.00 860
5 .00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.61 1.28, 0.63 881
25 0.00, 0.00 1.02,0.00 0.00, 0.00 0.68,0.00 261,000 0.00, 0.00 90.0
PCHAT 32 1 0.00 0.00 0.00 0.67 (-0.34-1.34) 0.00 1.11(.052.234) 887
3 0.65, 0.00 0.65,0.00 0.00,0.00 0.54,045 1.55, 0.00 250, 1.65 ‘ 876
25 0.00, 0.00 .00, 0.00 0.00, 0.00 0.00,1.22 0.00,0.00 0.00,4.19 S0.0
PDICK 33 1 0.00,0.00 0.00, 0.00 0.00, 0.00 0.00, 2.32 0.00, 0.95 0.00,5.24 89.6
5 0.00 0.00 0.00 215 0.00 0.00 859
25 000,006 053,000 0.00, 0.00 0.52,0.00 0.00,1.89 21811 91.%
SUNNC 36 ) 017¢-0.05-0.43) 018 (-0.06-047) 21 (-1.11-404) 047(-015-1.22) 0.00 034(-0.11-0.89) 90.5
5 0.00 000 0.00 0.00 0.00 0.00 920
25 0.00, 0.00 000, 0.00 0.00, 0.00 0.00,0.4% - 0.00, 0.00 0.00, 0.00 890
TONSB 37 1 170,352 479, 680 998,123 981,106 111,101 0.00, 0.00 920
5 274,563 0.00,1.50 0.93,0.00 348,407 208,000 0.00, 588 90.5
25 143,422 0.00, 000 1.95,066 0.00,1.08 0.00, 0.00 0.00,0.00 90.0
August, 1989
BALDBB 24 | 0.00,051 0.00, 0.00 0.00, 0.00 0.00,4.37 0.00,0.00 0.00, 124 91.0
5 0.00 157 0.00 583 248 1.11 800
BLACB 25 1 0.00 0.00 0.00 161 0.00 091 900
5 000 [$21 3] 0.00 213 000 0.00 87.2
25 0.00 0.00 0.00 0.00 0.00 0.00 91.0
BLUEF 26 1 0.00 0.00 0.00 1.81 0.00 0.00 90,0
5 0.00 0.00 0.00 5.12 0.00 0.00 870
25 0.00 000 0.00 0.00 0.00 0.00 100
CHIGB 27 1 590,6.13 1.71,3.5% 315,103 1.83,0.00 0.00, 0.00 1.19, 000 855
5 050,230 095,183 0.00, 0.44 091,1.05 0.00, 0 45 0.99,0.00 B4.7
DISCB 28 5 0.00 0.00 0.00 289 0.00 0.00 89.0
25 0.00 0.00 0.00 7.47 1.08 0.00 881
HALLB 29 1 0.00 000 0.00 000 0.00 0.00 910
KUKAB k1 1 0.00 an0 0.00 0.00 123 000 9.0
5 0.00 0.00 0.00 0.00 0.00 0.00 900
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Table 111-11 --Continued

Station Station Depth
pame number (m) Cdphenan Clfluora Clchyys C2chrys Cichrys CAchrys % Moisture
PCHAT 3 i 0.00 0.00 0.00 481 000 000 9.0
5 0.00 0.00 0.00 321 0.00 0.00 90.0
25 0.00 000 0.68 389 0.00 0.00 91.0
PDICK 33 1 0.00 0.00 0.00 6.7\ 0.00 0.00 86.0
5 0.00 0.00 Q.00 103 097 117 89.0
5 0.00 ) 0.00 0.00 105 092 278 9Nno
PGRAH 34 i 000 0.00 on 1.48 0.00 0.00 90.0
5 0.84 0.00 0.00 602 0.00 0.00 870
RASBS 35 1 0.00 1.27 G.00 14.0 2.36 033 88.0
5 0.00 267 0.00 128 063 1.75 90.0
25 0.00 0.00 0.00 4.58 0.00 0.00 88.0
SUNNC 36 1 0.00 0.00 0.00 0.00 0.00 0.00 89.0
5 0.00 0.00 0.00 4.08 000 0.00 88.0
25 0.00 400 000 147 0.00 0.00 90.0
TONSB 37 1 289,46 0.00, 0.00 3.14,2.38 258,313 0.73,0.00 0.00, 0.00 915
5 0.80 0.00 0.00 0.00 0.00 0.00 89.0
25 600 0.00 Q.00 520 0.00 0.00 90
June, 1990
HALLB 29 5 000 000 0.00 447 0.00 0.00 89.0
KUKAB 3 H Q.00 0.00 0.00 0.64 0.00 0.00 840
July, 1990
AGENC 23 1 Q.00 000 0.00 Q00 0.00 0.00 86.0
BLACB 25 1 0.00 0.00 0.00 0.00 0.00 0.00 890
BLUEF 26 1 000 0o 0.00 000 0.00 Q.00 £9.0
HALLB . 29 1 Q00 000 0.00 183 0.00 1.47 9240
KATMB 30 ] 0.00 000 000 0.00 0.00 0.00 879
SUNNC 36 1 0.00 0.00 0.00 0.00 0.00 0.00 91.0
TONSB 37 H Q.00 0.00 0.00 0.00 0.00 0.00 87.0
WINDB 38 ] 0.59 . 0.00 0.00 0.00 0.00 000 870
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Table [11-12. Concentrations of alkanes in caged mussels deployed outside PWS, Alaska, following the EVOS of March 24, 1989, in the Sound. Tabie 11-4 contains a key for the atkane abbreviations used here. Tables 1-3 and 1-4 list the station
locations and deployment periods that comespond with the station numbers and abbreviations used here. Concentrations are reported as ng alkane/g wet tissue weight. Resulls of single d d alone; results of duplicate
determinations are separated by commas, and results of more that duplicate determinations are followed by 95% confid intervals in parenth Corresponding % moisture deter jons for these samples are listed in Table 11}-17 above.
Method detection limits for these PAHSs are listed in Table I11-3 above, as are results (ng) of analysis of 1 pL of hered crude ol spilled from the hold of the Exxon Valdez determined by the methods of this study.  Entries of 0.00 indicate

concentrations below method detection limits. A = surtogate recovery below 30%, data treated as missing. B = summogate recovery above 150%, data treated as missing. " = below lowest calibration standard. Concentrations (hg/g) of slkanes
found at 1, 5, and 25 m depths in musse! tissue outside PWS, Alaska. ’

ions are pr

Station Station Depth
name number {m} clg Cl} Ci2 Cl3 Cl4 Cis
July, 1989
BLACB 25 1 177, 584 13.1%,222 714%,0.00 0.00, 66.2 0.00, 0.00 26.9%,0.00

5 380 A 0.00, A 000, A 0.00, A 0.00, 0.00 245,000

25 AA AA AA AA 0.00, 0.00 2324425
BLUEF 26 ] 75.4(-198-179) 258 (-91.9-89.6) 3.58* (-12.8-12.5) §.64*(-30.8.30.1) 0.00 7.92*(-28.3-27.6)

5 000,610 0.00,0.00 721%,000 0.00, 0.00 0.00,23.4 35.6", 38.9

25 553,172 211,000 0.00, 0.00 62.5,0.00 0.00,0.00 31.9%,0.00
DISCB 28 1 305, 50.0 70.5, 7.98 0,00, 0.00 238, 0.00 0.00,0.00 290 219

5 0.00, A 0.00, A 0.00, A 000, A 000,307 0.00, 53.9"

25 474, 0.00 1715, 0.00 .00, 0.00 53.5%, 0.00 0.00, 0.00 27.5%0.00
PCHAT 32 1 192 (-96.8-381) 616(-24.1-146) 981°(-3.21-25.4) 17.2* (-5.62.44.5) 000 10.2'(-534-19.6)

3 135, 0.00 64.1,0.00 0.00, 0.00 25.5% 0.00 216000 30.8%,0.00

25 0.00, 364 0.00, 156 0.00, 0.00 0.00, 498" 0,00, 0.00 268, 18.6*
PDICK i3 1 0.00, 348 0.00,103 .00, 0.00 0.00, 31.6* ©.00, 0.00 0.00, 25.5*

5 A ’ A A A 0.00 “uxr

25 A 179 A 138 A, 833 A 175" 24.3, 0.00 336,000
SUNNC 36 1 218 (-91 2.496) 529(-173.137) 147 (-048-381) 17.4*(-5.70-45.2) 17.1*(-8.64-33.8) 209 (-10.7-40.8)

5 0.00 000 Q00 0.00 0.00 0.00

25 454, 731 0.00, 0.00 000,263 0.00, 13.0° 0.00, 0.00 0.00, 0.00
TONSB 37 ) AN A, 180° A, 135 A 139 000,252 269,417

5 268, 713 234,232 0.00, 0.00 204,737 200,22.3* 387,239

25 201%,000 000, 0.00 542,000 000, 0.00 0.00, 0.00 0.00,25.5"
August, 1989
BALBB 24 1 251,185 116,000 0.00, 700 103, 179 1984, 22.6' 60.0a, 72.4*

5 84.2 228 0.00 16.3* 301 13
BLACB 25 t A A A A 0.00 04

5 0.00 0.00 6.65* 199 0.00 m1

25 A A A A 0.00 35
BLUEF 26 ] 000 000 639 10.8* 0.00 43.6*

5 .00 0.00 6.55¢ 123 0.00 84.6*

25 A A A A 220 461
CHIGH 27 i 40, 111 18 %, 2493 41 8, 45 1 ar.nr 422, 934 170, 194

5 381, 401 000,322 OO, 000 000,187 0.00, 226 63.5%, 90.0*
DISCD 2% 5 A A A A 0.00 34

25 0.00 0.00 0.00 19.5* 0.00 296
HALLB 29 H 0.00 0.00 0.00 0.00 000 37.5'(-28.8-41.1)
KUKAB k)] 1 0.00 000 000 0.00 0.00 568

5 A A A A 0.00 374
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Table 1il-12.--Continued

Station Station Depth
name number () Clg Cli e C13 cl4 Cls
PCHAT 32z 1 000 .00 838 1o 0.00 269
. 5 0.00 0.00 0.00 116" 0.00 214
25 0.00 0.00 6.18" 0.00 0.00 iy
PDICK 33 1 216 0.00 5.62* 1nr 0.00 223
5 000 000 625 141 [i104] 238
2 om non oon o 000 185
[AR AV 123 1 15 o o ne 000 273
Al Nn oo [ AA ine* 000 3as
HASHY " ' 0 L4 A RN nr [114] 43 5
3 nin 01im 0N 0o 000 444
PA an (R} 4] en 000 000 452
SUNNC 3 1 000 [ 4 1] s 1139 0.00 330
5 767 000 619 26.1* 0.00 284
25 0.00 131 0.00 21T 0.00 BT
TONSB 37 1 A A AA A A AA 2594, 000 5444297
5 A A A A 202 614
25 0.00 000 55T 0.00 0.00 19.6
June, 1990
HALLB 29 5 208 000 0.00 0.00 0.00 215
KUKAB 31 1 000 0.00 593 0.00 0.00 e
July, 1990
AGENC 23 1 0.00 0.00 0.00 0.00 000 590
BLACB 25 1 0.00 0.00 0.00 0.00 0.00 nsg
BLUEF 26 ] Q.00 0.00 Q00 000 0.00 216
HALLB 29 i 0.00 000 53¢ 0.00 400 iy
KATMB 30 1 0.00 0.00 0.00 0.00 0.00 97
SUNNC 36 1 0.00 0.00 0.00 0.00 0.00 3o
TONSB 37 t 0.00 0.00 0.00 0.00 0.00 260
WINDB 38 1 0.00 0.00 0.00 0.00 0.00 449
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Table 11112 ~Continucd.

Station Station Depth
name pumber {m) Cl6 Ci7 Pris <18 . Phvt cl9
July, 1989
BLACB 25 1 0.00,0.00 0.00, 0.00 324% 000 0.00, 0.00 0.00, 0.00 0.00, 0.00
5 0.00, 0.00 0.00,0.00 0.00, 8.00 0.00,0.00 0.00,0.00 0.00, 0,00
25 0.00, 000 000,000 252%, 356 0.00, 0.00 0.00, 0.00 0.00, 0.00
BIUFF 2% \ non 0on 296°(.879858%) 000 10T (-382:372) 000
+ oo i e “we oy oon o 000,000 000,000
4 KT T B4 N A auruwre om0 om0 000 000,000
fose p N 1 [ TN T Y Pom ST Ry G 0 om 000 000,000
[} w4y ¥ IR TG AT 1) G e O Diny omom Q00,000
b 18y ()8 [ IN{RT 1) pin 4% % D oin 000,000 000,000
1Y HAL LM 1 wemy 0ems 1211 M) 1Y} 1] 000 oM
] 0, 00O G oOn, U ey 000,000 000, 0.00 0.00, 0.00
25 000,000 000,000 459", 0.00 0.00, 0.00 0.00, 000 0.00,0.00
PDICK 33 1 0.00,000 000,000 0.00, 66.5* 0.00, 0.00 0.00, 0.00. 0.00, 0.00
5 0.06 0.00 699 0.00 0.00 000
25 000, 000 000, 0.0 0.00, 0.00 0.00, 0.00 000,000 0.00,0.00
SUNNC 36 1 8.13°(-266-21 1) 0.00 0.00 0.00 0.00 000
5 0.00 0.00 6.00 0.00 0.00 000
25 0.00, 0.00 0.00, 0.00 48.9° 29.1¢ 0.00, 0.00 0.00, 0.00 0.00, 0.00
TONSB 37 I 0.00, 0.00 000, 59.6* 653, 69.7 0.00, 0.00 58.8", 000 0.00, 0.00
5 0.00, 0.00 0.00,0.00 39.0% 534 0.00, 0.00 0.00,0.00 0.00,0.00
25 0.00,0.00 0.00,000 65.6%, 31.5% 0.00, 0.00 0.00,0.00 0.00,000
August, 1989
BALBB 24 1 0.00, 340 0.00, 80 1* 276", 5300 0.00, 0.00 0.00,0.00 0.00, 0.00
5 356 69.3 90.3 246" 68.2* nr
BLACB 25 1 0.00 0.00 000 0.00 0.00 0.00
M 000 0.00 0.00 0.00 0.00 0.00
25 000 0.00 4.00 0.00 0.00 000
BLUEF 26 1 0.00 0.00 0.00 0.00 0.00 0.00
5 000 0.00 000 0.00 0.00 0.00
) 25 0.00 0.00 0.00 0.00 0.00 0.00
CHIGB 27 } 123, 146 191,0.00 490, 703 0.00, 0.00 430, 415 84.7,71.6
5 0.00,0.00 647,653 1214, 128 0.00, 000 61, 748 0.00,23 2
DISCB 28 5 0.00 000 0.00 ¢.00 0.00 000
25 0.00 000 0.00 0.00 0.00 0.00
HALLB 29 1 600 1261 (-4 12.32.7) 0.00 0.00 0.00 0.00
KUKAB 31 i 0.00 0.00 0.00 000 0.00 0.00
s ano .00 0.0 0.00 06.00 0.00
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Table IT1-12..-Continued.

Station Station Depth
pame number {m) Cié ci? Pris Clg Phyt Cl19
PCHAT 32 1 0.00 0.00 000 000 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 0.00
PDICK 33 1 0.00 0.00 3Ly 0.00 0.00 0.00
] 0.00 0.00 0.00 0.00 0.00 0.00
25 000 0.00 0.00 0.00 0.00 0.00
PGRAH 34 1 0.00 0.00 0.00 0.00 0.00 0.00
s 0.00 0.00 0.00 0.00 0.00 0.00
RASBS 35 } 0.00 0.00 110* 0.00 0.00 0.00
5 0.00 0.00 635" 0.00 0.00 0.00
25 0.00 0.00 234 0.00 0.00 0.00
SUNNC 36 1 0.00 540 0.00 0.00 0.00 0.00
s 0.00 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 0.00
TONSB 37 1 45.34,0.00 66.7%,0.00 73.8%0.00 0.00, 0.00 29.5%, 000 0.00, 0.00
5 0.00 62.7 0.00 0.00 0.00 0.00
25 0.00 0.00 000 0.00 Q.00 0.00
June, 1990
HALLB 29 5 0.00 0.00 0.00 0.00 0.00 0.00
KUKAB 3 1 0.00 0.00 696 0.00 0.00 0.00
Tuly, 1990
AGENC 23 1 0.00 0.00 0.00 0.00 0.00 0.00
BLACB 25 1 G.00 000 282 0.00 0.00 0.00
BLUEF 26 1 0.00 529 0.00 0.00 0.00 0.00
HALLB 29 i 0.00 0.00 0.00 0.00 000 0.00
KATMB 30 1 0.00 0.00 0.00 000 0.00 0.00
SUNNC 36 1 0.00 0.00 0.00 000 0.00 0.00
TONSB 37 1 0.00 0.00 304 0.00 0.00 0.00
WINDB 33 1 000 0.00 0.00 0.00 0.00 0.00
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Table 111-12.--Continued.

Station Station Depth
name._ number {m) €20 C21 c22 C23 C24 €23
July, 1989
BLACB 25 i 0.00, 0.00 0.00, 0.00 0.00,0.00 0.00, 0.00 0.00, 0.00 0.00,0.00
5 0.00,0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00
25 0.00,0.00 0.00, 0.00 000, 0.00 0.00, 0.00 0.00, 0.00 0.00,0.00
BLUEF 26 | 0.00 0.00 0.00 000 0.00 3.04°(-10.9-106)
5 0.00,0.00 59.1%, 8371 0.00,0.00 0.00, 0.00 0.00, 0.00 0.00, 22.5*
25 0.00, 0.00 89.9%, 7144 0.00, 0.00 0.00,0.00 0.00,0.00 0.00, 0.00
DISCB 28 1 0.00,0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00
5 0.00,0.00 000, 000 0.00, 0.00 0.00,000 0.00, 0.00 0.00, 0.00
25 0.00, 0.00 000,157 000,71 0.00,0.00 0.00,0.00 0.00,0.00
PCHAT 32 } 0.00 0.00 0.00 0.00 3.20°(-1.05-829) 852 (-279-22.)
3 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00,0.00 21.6% 0.00
28 0.00, 0.00 0.00, 0.00 0.00, 0.00 6.00,0.00 0.00,0.00 0.00, 0.00
PDICK 33 i 0.00, 0.00 0.00, 0.00 0.00, 000 0.00, 0.00 0.0, 0.00 0.00,0.00
N 0.00 0.00 0.00 0.00 0.00 0.00
25 0.00, 0.00 783,000 478,000 64.4°,0.00 376", 0.00 25.0%,0.00
SUNNC 36 1 0.00 000 000 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00
25 0.00,0.00 0.00, 0.00 .00, 0.00 0.00,0.00 0.00, 0.00 0.00, 0.00
TONSB 37 1 0.00, 0.00 0.00,17.8° 249195 0.00, 0.00 0.00, 0.00 0.00, 0.00
5 0.00, 0.00 0.00, 0.00 593", 0.00 139,000 299, 0.00 458, 0.00
25 0.00,0.00 0.00, 0.00 6.21%,0.00 0.00,000 0.00, 0.00 9.07",0.00
August, 1989
BALBB 24 ] 0.00, 0.00 81.8%, 000 11.14,0.00 14.4",0.00 0.00,0.00 11.3%, 0.00
5 0.00 0.00 161" 20.5* 48.8* 837
BLACB 25 1 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 (.00 0.00 0.00 0.00 000
25 0.00 0.00 7.01* 0.00 0.00 142
BLUEF 26 1 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 000 0.00 0.00 0.00 000
25 0.00 0.00 641 0.00 128 997
CHIGB 27 1 53.6% 0.00 25.3*,0.00 594211 52.3',22.1* 30.7, 338 30.9*, 76.6
5 0.00, 0.00 0.00, 0.00 1419 0.00, 200 000, 14.1' 125% 149
DISCB 28 5 0.00 3.5 000 0.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 0.00
HALLB 29 1 0.00 0.00 0.00 0.00 0.00 0.00
KUKAB 31 i 0.00 0.00 0.00 0.00 0.00 8.51°
S 0.00 0.00 0.00 0.00 0.00 0.00
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Table 1112 --Continued.

Station Station Depth
name__ pumber {m) c20 C21 c22 C23 cH C25
PCHAT 32 i 0.00 0.00 0.00 0.00 0.00 000
5 000 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 0.00
PDICK 33 i 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 000
25 0.00 0.00 0.00 0.00 0.00 0.00
PGRAH 34 i 0.00 0.00 0.00 Q.00 0.00 0.00
5 000 000 0.00 0.00 000 0.00
RASBS 35 ! 000 .00 0.00 0.00 0.00 0.00
- 0.00 0.00 000 Q.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 9.60*
SUNNC 36 1 000 0.00 0.00 0.00 000 0.00
S 0.00 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 000 000 0.00 0.00
TONSB 37 i 304, 000 000, 0.00 0.00, 0.00 0.00,0.00 0.00, 0.00 848, 7.52*
5 a00 0.00 0.00 0.00 0.00 “r
25 000 0.00 0.00 0.00 0.00 0.00
June, 1990
HALLB 29 5 000 0.00 0.00 0.00 0.00 0.00
KUKAB 3 1 0.00 0.00 0.00 0.00 0.00 0.00
Tuly, 1996
AGENC 23 1 0.00 0.00 0.00 0.00 0.00 17
BLACB 25 1 000 000 0.00 0.00 0.00 000
BLUEF 26 I 0.00 0.00 0.00 000 0.00 178
HALLB 29 1 0.00 0.00 0.00 0.00 000 0.00
KATMB 30 1 0.00 0.00 0.00 000 0.00 138
SUNNC 36 1 000 0.00 0.00 0.00 0.00 937
TONSB 37 1 000 0.00 0.00 0.00 16.5° 2
WINDB k! 1 0.00 0.00 0.00 s 48 BT
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Table 111-12.-Continued.

Station Station Depth
pame number _{m) C26 [ory} c28 c29 €30 [6X7]
July, 1989
BLACB 25 1 0.00, 0.00 0.00,0.00 $.00,0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00
5 0.00, 0.00 .00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00
25 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00,0.00 0.00, 0.00
BLUEF 26 1 4.58"(-16.3-15.9) 0.00 0.00 0.00 0.00 0.00
5 0.00, 26.0° 0.00,293 000, 241* 0.00,27.2 0.00, 28.0° 000,171
25 000,000 $.00,0.00 0.00,0.00 000,000 0.00, 0.00 0.00,0.00
DISCB 28 i 0.00,0.00 000, 0.00 0.00, 0.00 0.00,0.00 0.00, 0.00 0.00,0.00
5 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00
25 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00,0.00 0.00, 0.00 0.00, 0.00
PCHAT 32 1 10.7(-3.49-27.6) 13.5*(-4.41-34.9) 13.0"(-4.25.33.7) 14.5%(4.74-37.6) 9.46'{-3.09-24.5) 8.01*(-2.62-20.8)
3 0.00, 0.00 0.00,0.00 0.00,0.00 0.00,0.00 0.00, 0.00 12.7,0.00
25 0.00, 8.80" 0.00, 0.00 0.00,0.00 0.00, 0.00 0.00, 0.00 0.00,0.00
PDICK 33 1 124000 0.00, 0.00 19.25, 000 0.00, 0.00 0.00,0.00 0.00, 0.00
S 0.00 0.00 0.00 0.00 0.00 0.00
25 0.00,0.00 0.00, 0.00 400,000 0.00, 0.00 0.00, 0.00 0.00, 0.00
SUNNC 36 1 0.00 4.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 [1114] 0.00 000
25 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00
TONSB 37 i 0.00, 0.00 0.00, 0.00 0.00, 0.00 000, 0.00 0.00,0.00 0.00, 0.00
5 59.34,0.00 59.9,0.00 54.8¢ 0.00 412, 0.00 41.5,0.00 23.6%, 0.00
25 0.00, 0.00 0.00, 0.00 0.00, 0.00 000, 0.00 0.00, 0.00 0.00,000
August, 1989
BALBB 24 1 000, 0.00 0.00,0.00 0.00,0.00 0.00,0.00 0.00,0.00 0.00, 0.00
§ 88.0 90.7 790 34 740 373
BLACE 25 i 0.00 0.00 0.00 0.00 0.00 0.00
5 000 000 0.00 0.00 0.00 000
: 25 0.00 0.00 2.4 0.00 0.00 0.00
BLUEF % 1 .00 0.00 0.00 600 0.00 0.00
5 000 0.00 0.00 0.00 0.00 0.00
5 42 0.00 0.00 0.00 0.00 0.00
CHIGB 27 ] 21,14, 76.8 22,5105 13.2,972 000,957 000, 73.2* 000, 45.7
5 10.6%, 15.5* 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00
DISCB 28 5 200 000 0.00 0.00 0.00 0.00
25 000 0.00 0.00 000 0.00 0.00
HALLB 29 i 000 0.00 000 0.00 0.00 0.00
KUKAB 3l 1 00 0.00 000 0.00 0.00 0.00
5 Q00 0.00 0.00 0.00 G.00 0.00
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Table 111-12 --Continued

113

Station Station Depth
name number . fm) G c21 Cc28 Cc29 C30 CcR
PCHAT 32 1 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 0.00
PDICK 33 1 0.00 0.00 0.00 0.00 0.00 0.00
5 000 000 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 0.00
PGRAH 34 1 000 0.00 000 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00
RASBS 35 i 0.00 400 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00
25 000 0.00 0.00 0.00 0.00 0.00
SUNNC 36 1 0.00 0.00 0.00 000 0.00 0.00
5 0.00 0.00 000 0.00 000 0.00
25 0.00 0.00 000 0.06 0.00 000
TONSB 37 | 0.00, 6.00 0.00, .00 0.00,0.00 0.00, 0.00 0.00, 0.00 0.00, 0.00
5 000 000 0.00 000 0.00 000
25 0.00 0.00 0.00 0.00 0.00 0.00
. June, 1990
HALLB 29 5 0.00 0.00 0.00 0.00 0.00 0.00
KUKAR 3 i 0.00 153 0.00 000 0.00 0.00
Suly, 1990
AGENC 23 1 or 209 234 0.00 0.00 128
BLACB 25 1 0.00 0.00 000 0.00 [ 2] 000
BLUEF 26 } 235 216 ar 0.00 0.00 0.00
HALLB 29 1 0.00 0.00 0.00 0.00 0.00 0.00
KATMB 30 1 184 29 8.0 0.00 0.00 0.00
SUNNC 36 1 16.1° 7.0 14.00 0.00 0.00 000
TONSB 37 1 o4 328 joe 28.6* 192 178
WINDB 38 1 482 517 466 410 20 19.2



Table 111.12 --Continued.

Station Station Depth
name number (m) C34
July, 1989
BLACB 25 1 0.00, 0.00
5 0.00, 0.00
25 0.00, 0.00
BLUEF 26 1 0.00
5 0.00,0.00
25 0.00,0.00
DISCB 28 1 0.00,0.00
5 0.00, 0.00
25 0.00, 0.00
PCHAT 32 1 5.34%(.1.75-13.8)
3 0.00, 0.00
25 0.00,0.00
PDICK 33 1 © 0.00,0.00
5 0.00, 0.00
25 0.00
SUNNC 36 1 0.00
§ 0.00, 0.00
25 0.00,0.00
TONSB 37 1 0.00,0.00
5 0.00,0.00
25 000,000
August, 1989
BALBB 24 1 0.00,0.00
5 334
BLACB 25 1 0.00
5 000
25 0.00
BLUEF 26 1 0.00
s 0.00
25 0.00
CHIGB 27 1 0.00, 40.9*
5 0.00, 146*
DISCB 28 5 0.00
25 000
HALLB 29 1 S0 (-166-13.1)
KIJKAB 31 i 000
5 0 (K3
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Table 111-12.--Continued

Station Station Depth
pame number (m) C34
PCHAT 32 1 0.00
5 0.00
25 0.00
PDICK 13 1 0.00
S 0.00
25 0.00
PGRAH 34 1 0.00
5 0.00
RASBS 35 1 000
5 000
25 0.00
SUNNC 36 i 0.00
5 000
25 0.00
TONSB 37 1 0.00, 0.00
5 0.00
25 0.00
June, 1990
HALLB 29 S 000
KUKAB 31 i 0.00
July, 1990
AGENC 23 | 0.00
BLACB 25 1 000
BLUEF 26 1 000
HALLB 29 1 0.00
KATMB 30 1 0.00
SUNNC 36 i 0.00
TONSB 37 1 0.00
WINDB 38 1 0
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Table 111-13..-Calibrated PAHs in beach mussels collected near sclected caged mussel deployment stations in PWS, Alaska, following the EVOS of March 24, 1989 in the Sound. Also listed are the collection date of these mussels, and the
station abbreviation of the adjacent caged mussel deployment station. Table 11-2 contains a key for the PAH abbreviations used here. Concentrations are reporied as ng PAH/g wet tissue weight, commesponding % moisture determinations for
these samples are listed in Table 111-14 following. Method detection limits for these PAHs are listed in Teble H1-1 above, as are results (ng) of analysis of 1 4L of unweathered crude oil spilled from the hold of the Exxon Valdez
determined by the methods of this study. Entries of 0.00 indicate concentrations below method detection limits.

Station Samphing

pame ___ date Naph Menap2 Menapt Dimeth Trimeth Biphenyl Fluorene Dithio Phenanth Mephen} Chrysene
HERRB 08-03-89 22 1.05 0.00 283 132 0.00 1.19 6.20 8.36 351 121
HERKHB 09.07.89 938 5.44 6.62 0.00 0.00 0.00 o1 0.00 019 763 335
OI.SEN 09-05-89 052 .00 0.00 0.00 000 0.00 014 0.00 022 0.00 1.21
OLSEN 08.01-%0 241 0.6t 357 0.00 0.00 0.5% 0.00 0.00 0.96 000 000
SLEEB 08-04.90 124 0.83 1.30 545 233 035 0.00 014 0,00 428 564
SLEEB 08-04-90 068 1.13 202 141 4719 019 429 135 2486 69.3 nsa
SMITI 09-16-89 138 353 319 229 2168 210 1.05 Q.00 303 11.7 4.0
SNUGH 09-09.89 081 041 021 0.00 193 024 000 0.00 2.18 601 222
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Table 11}-14.--Uncalibrated PAHs in beach mussels collected near sclected caged | deployment stations in PWS, Alaska, following the EVOS of March 24, 1989 in the Sound. Also listed are the collection date of these mussels, and
the station abbreviation of the adjacent caged 1 depl ion. Table 11-3 contains a key for the PAH abbreviations used here. Concentrations are reported as ng PAH/g wet tissue weight, corresponding % moisture
determinations for these samplies are listed here. Mcthod detocuon llmus for these PAHs are listed in Table 111-2 above, as are results (ng) of analysis of | ul. of unweathered crude oil spilled from the hold of the Exxon Valdes determined
by the methods of this study. Entrics of 0.00 indicate concenirations below method detection limits,

Station Sampling

name date C2naph Cinaph __ Cdnaph Clfluor C2fluor_____ C3fluor __Cldithio C2dithio Cidithio Ciphenan Clohenan C3phenan
HERRB 08-03.89 189 104 281 420 225 7 135 560 920 167 778 Hm
HERRB 09-07-89 000 415 574 35 30.7 85.2 16.5 109 237 211 168 361
OLSEN 09.05-89 0.00 000 000 000 000 0.00 0.00 000 0.00 a.00 000 0.00
OLSEN 08-01.90 0.00 000 114} 081 000 469 000 - 000 128 0.00 0.00 0.00
SLEEB 08.04-90 273 155 168 437 152 167 96.5 313 407 173 4 476
SLEEB 08.04-90 689 316 295 831 215 258 173 492 615 304 710 687
SMITI 09-16-89 116 312 627 129 64.7 134 218 2523 543 491 293 613
SNUGH 09-09-89 1.17 123 234 476 248 498 16.5 104 191 216 121 207
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Table 111-14.-.Continued.

Station Sampling

pame datg Cdphenan Clfluora Clehrys Cchrys Cichiys Cachrys % Moisture
HERRB 08-03-89 696 276 283 300 153 522 930
HERRB 09-07-89 218 101 597 666 345 1.61 940
OLSEN 09-05-8¢9 000 0.00 000 0.00 0.00 0.00 930
OLSEN 08-01-90 0.00 000 0.02 0.00 0.00 0.00 94.0
SLEEB 08-04-90 219 103 9807 105 401 amn 891
SLEEB 08-04-90 293 156 137 139 553 6.86 880
SMITI 09-16-89 343 68.4 127 131 6138 135 1000
SNUGH 09-09-89 744 175 423 409 156 151 210
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Table 111-15. Alkanes in beach r is collected near selected caged | deployment stations in PWS, Alaska, following the EVOS of March 24, 1989 in the Sound. Also listed are the collection date of these mussels, and the station
abbreviation of the adjacent caged mussel deployment station. Table 11-4 contains a key for the alkane abbreviations used here. Concentrations are reported as ng alkane/g wet tissue weight, comresponding % moisture detesminations for these

samples are listed in Table 111-14 above. Method detection limits for these alkanes are listed in Table 111-3 above, as are results (ng) of analysis of 1 ul. of ed crude oil spilled from the hold of the Exxon Valdez determined by the
methods of this study  Entries of 0.00 indicate concentrations below method detection limits.

Station Sampling

pame date Clo Cit Cl2 Cl3 Ci4 Cl5 Clé ci? Pris Cis Phyt C19 C20 C21
HERRB 08-03-89 19.1 T 248 68.1 166 108 376 275 243 672 971 545 98.9 120 791
HERRB 09-07-89 454 15.6 0.00 417 13.6 98.6 85.9 120 222 553 194 36.1 284 280
OLSEN 09-05-89 0.00 3.58 484 584 408 247 1.06 18.3 5.03 481 0.00 752 0.00 0.00
OLSEN 08-01-90 0.00 206 592 8.80 10.9 459 13.7 16.3 997 0.28 0.00 0.00 321 8.58
SLEEB 08-04-90 228 9.51 372 110 133 211 226 166 411 194 365 811 284 814
SLEEB 08-04-90 0.00 178 751 183 236 218 136 570 439 112 326 729 136 116
SMITI 09-16-89 190 106 456 822 55.9 357 232 161 507 185 324 140 156 175
SNUGH 09-09-89 0.00 133 217 484 30.2 423 317 160 7 108 237 98.2 144 68.5

119



Table [11-15.-Continued.

Station Sampling

pame date 22 Cc23 c24 I 075 C26 C21 C28 c29 C30 C32 C34
HERRB 08-03-89 1 936 145 224 247 219 194 16} 114 117 196
HERRB 09-07-89 342 228 229 68.9 643 101 509 R4 250 191 0.00
OLSEN 09-05-89 0.00 0.00 0.00 000 0.00 5.56 0.00 4.52 0.00 0.00 0.00
OLSEN 08-01-90 502 319 21 528 261 6.86 18.0 167 0.00 000 0.00
SLEEB 08.04-90 11 106 155 175 180 216 154 121 95.7 616 0.00
SLEEB 08-04-90 162 163 222 251 260 199 166 129 129 591 0.00
SMITL 09-16-89 311 140 877 144 11 108 108 102 108 46.7 679
SNUGH 09-09.89 829 383 235 60.1 3712 62.6 166 56.4 311 241 343
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Table IV-1.--Summary of calibrated PAH concentrations measured in reference samples. Two
reference samples were processed and analyzed with each batch of 12 mussel samples. Listed
below for each calibrated PAH is (1) the mean measured concentration, calculated from all the
reference samples analyzed; (2) the standard deviation associated with (1); (3) the coefficient of
variation (CV), calculated as 100 times the ratio of (2) and (1), (4) the nominal PAH concentrations
present in each sample due to the reference spike, as determined by the National Institute of
Standards and Technology (NIST) (except for dibenzothiophene); (5) the percent accuracy,
calculated as 100 times the ratio of (1) and (4); and (6) the number, n, of reference samples included
for these calculations. A total of 46 batches were analyzed; n is less than twice this number due to
unacceptable recovery of associated deuterated surrogate standards, and because three batches
were analyzed with a different reference material (see Methods section). Except for
dibenzothiophene, which was purchased commercially, the PAHs in these reference samples were
derived from Standard Reference Matenal 1491, supplied by NIST. The concentrations reported
are ng PAH/g wet tissue weight.

Aromatic Ccv Expected Percent

Hydrocarbon Mean SD (%) Value Accuracy n
Phenanth 7 218 31.58 14.5 205 106.2 85
Mephen! 77 8.97 11.6 69 112.1 85
Fluorant 204 27.27 133 169 121.0 85
Pyrene 161 21.26 132 136 118.4 85
Benanth 92 17.13 18.6 78 117.9 85
Chrysene 125 26.45 21.1 106 118.3 85
Benepy 60 6.89 11.6 50 120.5 84
Benapy 42 419 100 39 107.5 84
Indeno 14 1.66 11,5 19 76.0 82
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Table [V-2.~-Summary of calibrated PAH concenirations measured in calibration stability samples. A mid-level calibration
standard (prepared from NIST standards) was analyzed in the middle and near the end of each batch of 12 mussels, to venfy
the accuracy and stability of the calibration curve determined initially for the batch. Listed below for each calibrated PAH is
(1) the mean measured concentration, calculated from all the verification standards analyzed; (2) the standard deviation
associated with (1); (3) the coefficient of variation (CV), calculated as 100 times the ratio of (2) and (1); (4) the nominal
concentration of the standard; (5) the percent accuracy, calculated as 100 times the ratio of (1) and (4); and (6) the number, n,
of verification standards included for these calculations. A total of 46 batches were analyzed; n may be less than twice this
number due to unacceptable recovery of associated deuterated surrogate standards (see Methods section). Concentrations are
ng PAH/g wet tissue weight.

Aromatic cv Expected Percent

Hydrocarbon Mean SD (%) Value Accuragy n
Naph 34.5 0.50 1.45 345 99.9 92
Menap2 39.3 0.98 2.50 395 100.5 92
Menap1 41.2 0.88 2.13 41.5 100.7 92
Dimeth 356 0.80 2.25 36.0 101.0 92
Trimeth 321 0.92 2.87 33.0 102.7 92
Biphenyl 34.8 1.20 3.44 350 100.5 R
Acenthy 34.2 1.63 4.78 3438 101.8 92
Acenthe 36.5 0.85 2.33 36.4 99.8 92
Fluorene 36.0 1.36 3.717 36.4 101.0 92
Dithio 39.5 1.11 2.81 40.0 101.3 84
Phenanth 354 1.18 333 35.1 99.1 84
Mephenl 33.9 1.43 4.21 35.0 103.2 84
Anthra 39.1 1.75 4.49 39.1 100.0 84
Fluorant 28.2 1.52 5.38 29.6 104.9 84
Pyrene - 281 1.64 5.86 295 104.9 84
Benanth 17.6 2.19 12.44 18.0 101.9 84
Chrysene 35.6 4.26 11.95 352 98.7 84
Benzobfl 25.7 1.93 7.49 263 162.0 91
Benzok{l 27.1 1.95 7.19 279 102.6 91
Benepy 276 1.87 6.79 28.1 102.0 91
Benapy 338 1.51 4.47 340 100.3 91
Perylene 353 1.79 5.08 356 100.9 92
Indeno 302 2.14 7.11 315 104.3 91
Dibenz 25.1 2.00 7.97 259 103.3 91
Benzop 24.7 3.12 12.63 265 107.1 91
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Table IV-3.--Summary of calibrated PAH concentrations measured in spiked method blank samples. A method blank
sample spiked with a NIST PAH standard was analyzed with each batch of 12 mussels, to assess method accuracy. Listed
below for each calibrated PAH is (1) the mean measured concentration, calculated from all the verification standards
analyzed; (2) the standard deviation associated with (1); (3) the coefficient of variation (CV), calculated as 100 times the
ratio of (2) and (1); (4) the nominal concentration of the standard, (5) the percent accuracy, calculated as 100 times the ratio
of (1) and (4); and (6) the number, n, of verification standards included for these calculations. A total of 46 batches were
analyzed; n is less than this number due to unacceptable recovery of associated deuterated surrogate standards (see Methods
section). Concentrations are ng PAH/g wet tissue weight. :

Aromatic cv Expected Percent

Hydrocarbon Mean SD (%) Value Accuracy n
Naph 84.0 562 67 82.5 101.8 43
Menap2 96.7 5.95 6.2 94.5 102.3 45
Menapl 102.3 6.22 6.1 99.5 102.8 45
Dimeth 81.2 5.75 7.1 86.5 9319 45
Trimeth 77.9 5.73 74 79 98.6 45
Bipheny! 848 7.74 9.1 84 101.0 45
Acenthy 78.5 5.97 76 83.5 94.0 45
Acenthe 88.2 4.99 5.6 87.5 100.9 435
Fluorene 90.1 6.00 6.7 87 103.5 45
Dibenzo 51.2 6.21 12.1 60 853 41
Phenanth 85.6 5.99 7.0 84 101.9 45
Mephenl 85.3 6.78 79 84 101.9 45
Anthra 90.5 8.80 9.7 94 96.3 45
Fluorant 72.7 6.68 9.2 71 102.4 45
Pyrene 72.1 8.06 11.2 83.5 86.3 45
Benanth 440 7.24 16.4 43 102.4 45
Chrysene 92.2 17.20 18.6 84.5 109.4 45
Benzobfl 70.9 11.80 16.6 63 112.5 45
Benzok{l 73.0 11.22 154 67 108.9 44
Benepy 77.0 11.48 14.9 67.5 114.1 45
Benapy 83.2 5.66 6.8 81.5 102.1 435
Perylene 850 5.88 6.9 85.5 99.4 35
Indeno 72.7 10.71 14,7 755 96.2 45
Dibenz 58.8 859 146 62 94 8 45
Benzop 64.7 7.84 12.1 63.5 101.8 45
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Table IV-4.--Summary of alkane concentrations measured in calibration stability samples. A mid-
level calibration standard was analyzed in the middle and near the end of each batch of 12 mussels
to verify the stability of the calibration curve determined initially for the batch. Listed below for
each alkane is (1) the mean measured concentration, calculated from all the verification standards
analyzed; (2) the standard deviation associated with (1); (3) the coefficient of variation (CV),
calculated as 100 times the ratio of (2) and (1); (4) the nominal concentration of the standard; and
(5) the percent accuracy, calculated as 100 times the ratio of (1) and (4). A total of 46 batches
were analyzed; n may be less than twice this number due to unacceptable recovery of associated
deuterated surrogate standards (see Methods section). Concentrations are ng alkane/g wet tissue
weight.

cv Spike Percent

Alkane Mean SD (%) Amount Accuracy n

Cl0 1267 18.65 1.5 1274 99 4 92
Cll1 1213 13.48 1.1 1212 100.1 92
Cl2 1295 10.38 0.8 1289 100.5 92
Cl13 1339 19.86 1.5 1326 101.0 92
Cl4 1299 23.13 1.8 1274 102.0 92
Cl15 1220 10.90 0.9 1198 101.8 92
Cle 1343 10.35 038 1318 101.9 92
C17 1461 25.12 1.7 1447 101.0 92
Pristane 1403 28.37 2.0 1355 103.6 92
Ci18 1563 26.65 1.7 1541 101.4 92
C19 1363 44 25 32 1349 101.1 92
C20 1224 14.39 1.2 1349 101.3 92
C21 1188 24.66 2.1 1208 101.1 92
C22 1336 26.11 2.0 1175 99.9 92
C23 1197 20.90 1.7 1337 999 92
C24 1247 22.43 1.8 1198 100.0 92
C25 1174 25.03 2.1 1247 99.8 92
C26 1163 29.09 2.5 1176 99.6 91
C27 490 15.82 32 1168 99 4 91
C28 1302 38.65 3.0 493 100.1 91
C29 1166 17.57 1.5 1301 100.1 91
C30 1236 2831 2.3 1165 100.5 91
C32 1176 100.98 94 1230 -101.0 91
C34 1224 226.78 18.5 1164 102.7 91
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Table IV-5.--Summary of alkane concentrations measured in high and low reference samples. Two reference samples were
processed and analyzed with 38 of the 46 batches of mussels (8 of the batches were analyzed with different reference
materials not summarized here). Listed below for each alkane is (1) the mean measured concentration, calculated from all
the reference samples analyzed, (2) the standard deviation associated with (1); (3) the coefficient of variation (CV},
calculated as 100 times the ratio of (2) and (1); (4) the nominal alkane concentrations present due to the reference spike; (5)
the percent accuracy, caleulated as 100 times the ratio of (1) and (4); and (6) the number, n, of reference samples included for
these calculations. Accuracies are usually more than 100% due to alkanes present in the mussel tissue above those added
with the reference spike. The reference spikes were prepared from commercially purchased alkanes. The concentrations are

ng alkane/g wet tissue weight.

cv Spike Percent
Alkane Mean SD (%) Amount Accuracy n
High

Cl10 1140 136.19 11.9 1275 89 4 42
Cl1 1205 119.36 9.9 1212 994 42
c12 » 1306 101.44 7.8 1289 101.3 42
Cl13 1449 124.40 8.6 1326 109.3 42
Cl4 1340 157.07 11.7 1225 1094 42
Cls 1218 128.85 10.6 1198 101.7 42
Clé 1297 111.92 8.6 1318 98.4 42
C17 1409 153.58 109 1447 97.4 42
Pristane 1417 134.57 9.5 1355 104.6 42
Cl18 1568 122.80 7.8 1541 101.7 42
C19 1397 108.42 7.8 1349 103.6 42
C20 1246 103.96 83 1209 103.1 42
C21 1246 - 119.22 9.6 1175 106.0 38
Cc22 1370 113.42 83 1337 102.5 42
C23 1238 103.87 8.4 1198 103.3 38
C24 1257 181.14 14.4 1247 100.8 42
C25 1223 111.55 9.1 1176 104.0 38
C26 1157 189.40 16.4 1168 99.1 42
Cc27 516 52.78 10.2 493 104.7 38
C28 1350 161.70 12.0 1301 103.8 42
C29 1241 103.07 83 1165 106.6 38
C30 1300 114.52 8.8 1230 105.7 42
C32 1164 240.17 20.6 1164 - 100.0 42
C34 1150 337.56 294 1192 96.5 42
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Table IV-5.~Continued.

Low
Cl10 84.5 24 .87 294 106 79.8 32
Cl1l 111.1 26.68 24.0 101 110.0 33
Cl12 214.5 73.44 342 108 198.6 33
C13 248.4 55.94 22.5 111 2238 33
Cl4 2498 102.65 41.1 106 235.6 34
Cls5 2422 55.59 22.9 100 2422 34
Cl6 206.1 57.02 27.7 110 187.4 34
C17 179.7 25.85 14.4 121 148.5 32
Pristane 247.7 129.15 52.1 113 219.2 34
Ci18 1973 54.09 274 129 152.9 34
Cl19 165.7 51.72 31.2 113 146.6 34
C20 118.0 27.30 23.1 101 116.9 34
C21 107.9 19.62 18.2 98 110.1 34
c22 128.7 25.04 19.4 112 114.9 34
C23 115.7 18.03 156 100 115.7 34
C24 120.4 14.69 12.2 104 115.7 34
C25 132.0 29.25 22.2 98 134.7 34
C26 1154 27.37 23.7 98 117.7 34
C27 71.7 19.85 27.7 4] 174.8 33
C28 119.7 28.41 23.7 109 109.8 33
C29 121.2 - 2647 218 97 125.0 33
C30 117.6 21.89 18.6 103 114.2 33
C32 111.1 22.72 20.5 97 114.5 33
C34 1185 3433 29.0 96 123.5 33
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Table IV-6.--Summary of alkane concentrations measured in spiked blank accuracy evaluation
standards. One of these standards was analyzed at the end of each batch of 12 mussels to verify the
accuracy of alkane determinations. Listed below for each alkane is (1) the mean measured
concentration, calculated from all the verification standards analyzed; (2) the standard deviation
associated with (1); (3) the coefficient of variation (CV), calculated as 100 times the ratio of (2) and
(1); (4) the nominal concentration of the standard; and (5) the percent accuracy, calculated as 100
times the ratio of (1) and (4). A total of 46 batches were analyzed; n may be less than twice this
number due to unacceptable recovery of associated deuterated surrogate standards (see Methods
section). Concentrations are as ng alkane/g wet tissue weight.

cv Spike Percent

Alkane Mean SD (%) Amount Accuracy n
C10 993 66.06 6.7 1062 935 45
Cll1 995 67.00 6.7 1010 98.5 45
Cl12 1100 68.46 6.2 1074 102.4 45
Cl3 1134 61.40 54 1105 102.6 45
Cl4 1022 105.37 10.3 1062 96.3 46
Cl15 994 74.56 7.5 9908 99.6 46
Clé 1134 76.60 6.8 1098 103.3 46
C17 1236 119.86 97 1206 - 102.5 46
Pristane 1275 96.85 7.6 1129 113.0 46
Ci18 1246 85.62 6.9 1284 97.1 46
C19 1119 65.28 5.8 1124 - 99.6 46
C20 1019 57.02 5.6 1007 101.2 46
C21 1002 58.46 58 979 102.1 42
C22 1120 54.93 4.9 1114 100.6 46
C23 1008 49.11 49 998 101.0 42
C24 1037 104.79 10.1 1039 99.8 46
C25 985 57.94 59 980 100.5 42
C26 961 1065.98 11.0 973 98.8 46
Cc27 409 26.83 6.6 411 99.5 42
C28 1080 9541 8.8 1084 99.6 46
C29 976 53.10 54 971 100.5 42
C30 1029 53.47 52 1025 100.4 46
C32 962 131.89 13.7 970 99.1 46
C34 976 179.42 184 993 983 45
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Table IV-7.--Summary of alkane concentrations measured in NIST-derived accuracy evaluation
standards (QA-CH-2). One of these standards was analyzed at the end of each batch of 12 mussels
to verify the accuracy of alkane determinations. Listed below for each alkane is (1) the mean
measured concentration, calculated from all the verification standards analyzed; (2) the standard
deviation associated with (1); (3) the coefficient of variation (CV), calculated as 100 times the ratio
of (2) and (1); (4) the nominal concentration of the standard, as determined by the National Institute
of Standards and Technology; and (5) the percent accuracy, calculated as 100 times the ratio of (1)
and (4). A total of 46 batches were analyzed; n may be less than this number due to unacceptable
recovery of associated deuterated surrogate standards (see Methods section). Concentrations are

ng alkane/g wet tissue weight.

Cv Spike Percent

Alkane Mean SD (%) Amount Accuracy n

C10 899 62.10 6.9 930 96.7 45
Ci1 934 63.11 6.8 1058 88.3 46
C12 904 59.89 6.6 930 972 46
C13 850 58.35 6.9 870 97.7 46
Cl4 837 71.76 8.6 863 97.1 46
Ci1s 823 68.60 8.3 848 97.1 46
Cleé 712 56.75 8.0 740 96.2 46
C17 678 70.37 10.4 683 99.2 46
Pristane 377 70.05 18.6 434 86.8 46
C18 615 58.05 94 641 96.0 46
Phytane 40 8.85 22.1 45 89.6 39
C19 522 49.12 94 548 95.3 46
C20 S09 46.58 9.2 527 96.5 46
C22 411 31.07 7.6 428 95.9 46
C24 309 18.66 6.0 321 96.2 46
C26 231 20.64 8.9 236 97.9 46
Cc28 143 4521 315 161 893 46
C30 114 13.61 11.9 116 98.4 39
C32 114 38.98 341 94 122.0 38
C34 - 64.53 52.9 80 151.9 38
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