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Study History: This study began with the collection of mussels and sediments for petroleum
hydrocarbon analyses at stations established in 1977-1980 along the tanker route in Prince
William Sound, Alaska. Funded in 1989 under Coastal Habitat Study 1B, it continued in 1990
and 1991 under that designation. Part of this work represents a comparison of petroleum
hydrocarbons in sediments and mussels at historically established sites, the benchmark is the
publication, Karinen, J. F., M. M. Babcock, D. W. Brown, W. D. MacLeod, Jr,, L. S. Ramos, and
J. W. Short. 1993. Hydrocarbons in intertidal sediments and mussels from Prince William Sound,
Alaska, 1977-1980: Characterization and probable sources. U.S. Dep. Commer., NOAA Tech.
Memo. NMFS-AFSC-9, 69 p. A manuscript summarizing the results of this study has been
submitted to the Exxon Valdez Qil Spill Symposium Proceedings; Short, J W. and M.B. Babcock,
Prespill and postspill concentrations of hydrocarbons in sediments and mussels in Prince William
Sound, Alaska.

Abstract: Beaches in Prince William Sound were generally free of petroleum hydrocarbon
contamination before the T/V Exxon Valdez oil spill. We compared hydrocarbon concentrations
in mussels (Mytilus trossulus) and sediments from beaches before and after oil contaminated
beaches in the Sound and the Gulf of Alaska. Mussels and sediments collected outside the path
of floating oil or before it became beached, indicated that other sources of hydrocarbons were
negligible compared with the spilled oil. Mussel concentrations were near detection limits or were
mainly naphthalenes, with total polynuclear aromatic hydrocarbons <500 ng/g. Mussel
contamination was highest immediately postspill, then declined. The highest polynuclear aromatic
hydrocarbon concentrations were at Green Island in April 1989-— >200,000 ng/g. In sediments
from stations away from the spilled oil, polynuclear aromatic hydrocarbons were usually less than
100 ng/g. Oiled sediments showed a trend similar to the mussels; impacted sediments showing
derivation from this oil were <1,000 ng/g. Results for stations not impacted by the Spill can be
used to determine quantitative restoration criteria for oiled beaches. Oiled beaches should be
considered restored when polynuclear aromatic hydrocarbon concentrations in sediments are
<100 ng/g and mussels less than 200-400 ng/g.
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EXECUTIVE SUMMARY

We compared hydrocarbon concentrations in samples of lower-intertidal sediments and of
mussels from Prince William Sound collected before and after oil spilled from the T/V Exxon
Valdez contaminated beaches in the Sound, to determine the changes in hydrocarbon
contamination of these matrices caused by the spilled oil. Of the 13 stations, 6 were established in
1977 by Karinen et al. (1993), 7 were sampled in March 1989 before Exxon Valdez oil became
beached in PWS, and 5 were outside the path of the spilled oil through the Sound. Results from
the PWS stations were also compared with 12 stations sampled from the northern Gulf of Alaska
after beaches were contaminated by the spilled oil. Samples were collected from the 25 total
stations of this study beginning March 1989 through May 1991. Comparison of petroleum
hydrocarbon concentrations at stations (1) inside and outside the path followed by the spilled oil
through the Sound, and (2) before and after landfall of the spilled oil are used to evaluate the
significance of petroleum hydrocarbon contaminants found at stations within the spill path after
the Spill, to establish restoration criteria for impacted beaches, and to determine natural recovery
rates for these beaches.

Sediments and mussels were analyzed with selected ion mode gas chromatography/mass
spectrometry for the most abundant 2- to 5-ring polynuclear aromatic hydrocarbons 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.

Our results show that contamination of mussels by the spilled oil was highest during the
first few weeks after the Spill, followed by a consistent decline during the remainder of 1989 and
later. Concentrations of contaminating hydrocarbons derived from the spilled oil were highest and
most persistent in mussels on or near heavily-oiled beaches. The highest polynuclear aromatic
hydrocarbons concentrations were observed at Green Island in April 1989 where the total
concentration exceeded 200,000 ng/g on a dry weight basis. However, these concentrations
declined by about a factor of 10 by 1990 and again by 1991.

Results from mussels collected from stations outside the path traversed by the spilled oil,
or from stations sampled before oil became beached, indicate that other aromatic hydrocarbon
sources were almost negligible compared with the spilled oil. Background sources included diesel
oil and an unknown source for naphthalenes found in mussels collected in March 1989. Total
PAH concentrations due to these other sources combined were usually less than 500 ng/g, which
indicates that seawater in the spill-affected area was generally free of anthropogenic hydrocarbon
pollution. Contamination of mussels by aromatic hydrocarbons derived from natural sources such
as marine oil seeps was not detected. However, concentrations of the alkane hydrocarbon
pristane were substantially higher in mussels collected during spring compared with those
collected during other seasons, which confirms previous observations of seasonal variability of
this alkane in Prince William Sound mussels.



Results from sediments show contamination of lower intertidal sediments was slight even
at stations where upper intertidal sediments were heavily oiled. Contamination of lower intertidal
sediments by polynuclear aromatic hydrocarbons derived from the spilled o1l was less than 1,000
ng/g even when concentrations found in adjacent upper intertidal sediments were higher by factors
exceeding ten. As with mussels, concentrations derived from the spilled oil in lower intertidal
sediments consistently declined (and were detected less frequently) during the years succeeding
the Spill.

Polynuclear aromatic hydrocarbons in lower-intertidal sediments derived from other
anthropogenic or natural sources were usually near detection limits, except at stations near
Hinchinbrook Entrance. At stations not affected by the spilled oil, concentrations in lower
intertidal sediments were usually less than 100 ng/g. However, near Hinchinbrook Entrance at
Constantine Harbor and at Rocky Bay, concentrations of lower intertidal sediments ranged from
about 300 to 600 ng/g, and varied less than £15% during the three years of this study. The
relative concentrations of polynuclear aromatic hydrocarbons found at these stations were not
consistent with those of the spilled oil, and are attributed to a geologic source external to Prince
William Sound.

Results from this study for stations that were not impacted by the oil spill may be used to
determine quantitative restoration criteria for beaches that were oiled by the Spill. Specifically,
oiled beaches should be considered as fully restored when the dry weight total polynuclear
aromatic hydrocarbon concentration of (1) intertidal sediments is less than 100 ng/g, and (2)
mussels is less than about 200 to 400 ng/g, with the higher mussel concentrations due mainly to
naphthalenes.



INTRODUCTION

The Exxon Valdez oil spill (EVOS) of March 24, 1989 provided a unique opportunity to
assess the impacts of spilled crude oil on a subarctic intertidal ecosystem. A rigorous baseline
hydrocarbon monitoring study had been conducted that demonstrated the general absence of
substantial petroleum hydrocarbons prior to this Spill. As a result, it is possible to compare
hydrocarbon contamination concentrations found in intertidal sediments and mussels before and
after the Spill. The impacts of the spilled oil on these sediments and mussels are therefore
uniquely definitive— unique, because no other major marine oil spill has occurred in a largely
pristine environment where prior hydrocarbon contaminant concentrations had been established,
and definitive, because the impacts of the Spill on intertidal sediments and mussels are generally
not obscured by other hydrocarbon sources.

When shipment of North Slope crude oil through Prince William Sound (PWS) began
following the opening of the Alaska pipeline and Valdez tanker terminal in 1977, our Laboratory
conducted a survey of selected hydrocarbons in the Sound for comparison with future evidence of
hydrocarbon contamination associated with oil transport (Karinen et al., 1993). Samples of
intertidal sediments and of mussels (Mytilus trossulus) were collected two to three times annually,
1977 through 1979, and once in 1980 at eight sampling stations in PWS. These were analyzed for
alkanes and mainly unsubstituted polynuclear aromatic hydrocarbons (PAHs).

After the Spill we resumed sampling at these stations within two days, and all of the
stations were sampled before landfall of any of the spilled crude oil. Subsequently, 18 additional
stations were established and sampied within the path followed by the spilled oil through the
Sound, along the Kenai Peninsula, and on Kodiak Island. Sample collection after the Spill
involved use of collection methods that were identical with those used for the hydrocarbon
baseline monitoring study of 1977-1980, and the hydrocarbon analytical methods used had
comparable accuracy, precision, and detection limits. However, more alkyl-substituted PAHs
were measured in samples collected after the Spill, which provides additional corroborating
evidence for hydrocarbon source identification compared with the more limited range of PAHs
determined for the 1977-1980 hydrocarbon baseline monitoring study.

The primary objective of this study was to compare petroleum hydrocarbon concentrations
in lower interttdal sediments and mussels both geographically and temporally. Comparison of
petroleum hydrocarbon concentrations at stations (1) inside and outside the path followed by the
spilled oil through the Sound, and (2) before and atter landfall of the spilled oil may be used to
evaluate the significance of petroleum hydrocarbon contaminants found at stations within the spill
path after the Spill, to establish restoration criteria for impacted beaches, and to determine natural
recovery rates for these beaches.



Study Area
PWS

Mussels and sediments were collected from 13 stations in PWS beginning March 26, 1989
through May 2, 1991 (Fig. 1, Table 1). Ofthe 13 stations, 6 were established in 1977 by Karinen
et al. (1993) and denoted in this study as reference stations, 7 were sampled in March 1989 before
Exxon Valdez oil (EVO) became beached in PWS, and 5 were outside the path of the spilled oil
through PWS. These 13 stations were sampled two to five times in 1989 during the period March
through August. Twelve of the stations were each sampled in April, June, and August of 1990,
and in April or May 1991. The Green Island station was not sampled during these times.

Gulf of Alaska

Mussels and sediments were collected from 12 stations in the Gulf of Alaska beginning
April 9, 1989 through June 24, 1990 (Fig. 2, Table 1). Of the 12 stations, 4 were on the Kenai
Peninsula and 8 were on or near Kodiak Island. These 12 stations were sampled one to three
times in 1989, and three of the stations on the Kenai Peninsula were sampled twice in 1990.

METHODS
Sampie Collection

Sample collection methods were identical with those of Karinen et al. (1993). Sediment
collection transect lines (30 m) were located parallel to the water line from the -0.75 m to +0.75
m tide levels. Sediment cores were collected using a dichloromethane-rinsed, hydrocarbon-free
stainless steel cookie cutter. At each station, triplicate samples of sediment were collected by
pooling 10 cores (diameter 3.2 cm x depth 1.25 cm) taken along the 30 m transect into each
sample container, At the Elrington Island station, triplicate sediment samples were also collected
from a visibly-ociled area in the upper intertidal in May 1989 for comparison with the lower
intertidal sediments there.

Mussel collection transects were located in mussel bands parallel to the water line, and
usually just above the sediment transects (ca. +1 m tide level). Mussel samples were collected in
triplicate by collecting 30 mussels each along the 30 m transect. Composite sediment and mussels
were placed in dichloromethane-rinsed, hydrocarbon-free glass jars, temporarily stored with ice
packs, and frozen within 2-3 h of collection.
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Figure 1.--Station locations in PWS, Alaska, where mussels and sediments were sampled for this
study. Station numbers correspond to the station numbers in Table 1 and in the hydrocarbon data
tables in Appendix II. 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. W
indicates stations established in 1977 described by Karinen et al. (1993).



Table 1.--Station locations, station numbers, and latitude and longitude where mussel and sediments samples were collected from PWS
and the Gulf of Alaska for this study. Station numbers correspond with those of Figures 1 and 2 in the text, and with those in Appendix
II. Italicized station names indicate stations established in 1977 as described by Karinen et al. (1993). The symbol "x" indicates
collection of both sediment and mussel samples at the indicated station and date; the symbols "s" and "m" respectively indicate
collection of sediment or mussels only.

Station 1989 1990 1991
Station Number Latitude Longitude Mar Apr May Jun Jul Aug Apr Jun Aug Apr/May
PWS
Bames Cove 1 60°18'31" 147°45'43" X X X m X x X x X
Bay of kles 2 60°214%" 147°41'30" b1 X X m b3 x X X x
Bligh Isiand 3 60°5202" 146°45'16" X X m X X X x X
Constantine Harbot 4 60°20°567 146°39'45" $ 8 m 5 X X $
Crab Bay 5 6004207 147°59°50 X X m X X X X X
Elringlon Island 6 59°58'13" 148°08'35" X X X X X X X
Green Island 7 60°1742" 147°22'30" m
Naked Island H 60°3907" 147°26'15" 3 X X X X X X X x
Olsen Bay g 60°44'22" 146°11'53" X X m X X X X X
Perry Island 10 60°40132" 147°5454" m X X X X X
Rocky Bay 11 60°20112" 147°0728" X X m X X X X X
Stwash Bay 12 60°5T15" 14673945 X X X X X X X
Sleepy Bay 13 60°04'00" 147°50027 X X X X x x
GULF OF ALASKA
Anton Larson Bay 14 57°52700" 152°3742" X
Buskin River 15 57°45'26™ 152°29'06" X
Foul Bay 16 58°20'00" 152°52'007 x
Harris Bay 17 59°44'12" 149°53°30" X X x
McDwonald's Lagoon 18 58°09'18" 152°19'36" s X
Monashka Bay 19 58°4903" 152°25'18" b1
Paul’s Bay 20 58°23724" 152°21'12" X X
Petrof Point 21 59°2125" 151°00'00" b4 m
Quicksand Cove 2 59°47T10" 149°4712" X X m m
Tetrakof Point 23 58°30'54" 152°2336" X X
Verdant Cove 24 59°41'48" 149°44°20" X 4 m m
Worman's Bay 25 57°4230" 152°33'14" m .

10



Tetrakof Point (23)
g __,.:Paui's Bay (20)

Guif of Alaska

N

e ——
0 50 100
Kilometers

Figure 2.--Station locations in the Gulf of Alaska where mussels and sediments were sampled for
this study. Station numbers correspond with station numbers in Table 1 and in the hydrocarbon
data tables in Appendix II. Arrow indicates the direction of prevailing oceanic currents in the
northern gulf (Galt et al. 1991). Shaded areas indicates the path of surface oil in the northern
gulf.
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Sample Labeling and Chain of Custody

Sample labels included site name, type of sample, date of sampling, and unique tdentifying
number. The record of each person who had custody of samples, the date, time, and location of
custodial fransfer; and signatures of transferring parties are on file at the Auke Bay Laboratory.
Shipping containers were crosswrapped with custody tape signed and dated by the person
shipping the containers.

Dry Weight Determination

Ratios of sample wet and dry weights were measured by dehydrating ca. 1 g of
homogenized sample for 24 h at 60°C and weighing the mass remaining.

Chemical Analysis

Mussels and sediments were prepared and analyzed following procedures presented in
detail by Larsen et al. (1992) and Short et al. (in press). Briefly, ca. 10 g (wet weight)
homogenized mussel tissue, or 10-20 g wet sediment, was added to 70 g anhydrous sodium
sulfate for dehydration, and spiked with 500 uL hexane solution containing five alkane and six
aromatic deuterated surrogate hydrocarbon standards (listed in Table I-1, Appendix I).

Hydrocarbons were extracted from mussels by maceration with dichloromethane. The
mixture of homogenate, sodium sulfate, and surrogate standards was macerated mechanically for
1 min with each of three successive 50 mL aliquots of dichloromethane, with 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.

Hydrocarbons were extracted from sediments by prolonged room temperature agitation
with dichloromethane following a procedure developed by Brown et al. (1980). The mixture of
sediment, sodium sulfate, and surrogate standards was agitated mechanically for three successive
periods of 16 h, 6 h, and 16 h with each of three successive 100 mL aliquot of dichloromethane,
with the dichloromethane separated by filtration after each agitation period. The combined
dichloromethane extracts (ca. 300 mL) 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 (deactivated with 5%
water) above 10 g alumina in a 20 mm i.d. 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
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hexane to a final volume of ca. 1 mL spiked with 50 xL 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 (GC/MS).

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 2 size-exclusion gel columns (Phenomenex, phenogel, 22.5 mm x
250 mm, 100 A pore size) connected sequentially. The initial 110 mL elute was discarded, and
the following 53 mL was concentrated over steam and exchanged with hexane to a final volume
of ca. 1 mL, then spiked with 25 1L hexane containing 80 ng/uL hexamethylbenzene (HMB) as
an internal standard for estimating recoveries of the deuterated aromatic hydrocarbon surrogate
standards added initially.

Polynuclear Aromatic Hydrocarbon Analysis

Instrumental Method - PAHSs in samples and in standards were separated and analyzed
using a Hewlett Packard 5890 series 1I gas chromatograph equipped with a 5970B mass selective
detector (MSD)'. The injection volume was 2 uL into a split less injection port at 300°C. The
initial oven temperature was 60°C, increasing at 10°C per min immediately following injection to
a final temperature of 300°C which was maintained for 25 min. The chromatographic column
was a 25 m fused silica capillary (0.20 mm i.d.) coated with a 0.33 wm 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 kV electron impact MSD through a
300°C transfer line. The ionizer temperature and pressure were 240°C and 107 torr, respectively.
The mass detector was operated in the selected ion monitoring (SIM) mode. The specific ions
and retention time windows were chosen to detect all the calibrated aromatic 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 T/V Exxon Valdez analyzed as a sample, with the
MSD operating in the scan mode. The MSD was tuned using mass 69, 102, and 512 fragments of
perfluorotributylamine prior to each batch of samples analyzed.

PAH Identification - Calibrated PAHs were identified on the basis of retention time and
ratio of two mass fragment ions characteristic of each hydrocarbon. Calibrated PAH:s are listed in
Table 1-2, Appendix I, 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 I-2 are the mass of the quantification ion, the mass of the

'Reference to trade name does not indicate endorsement by NOAA, National Marine Fisheries
Service.
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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 10ns were
codetected at retention times within £0.15 min 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.

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

Measurement of PAHs - Concentrations of calibrated PAHs in the sample extracts were
estimated using a multiple internal standard method employing a 5-point calibration curve for each
calibrated aromatic hydrocarbon. The deuterated surrogate standards that were initially spiked
into each sample are treated as internal standards; each surrogate compound is associated with
one or more calibrated PAH (see Tables I-1 and I-2, Appendix I). A calibration curve for each
calibrated PAH and batch of samples analyzed is based on five different hexane dilutions of
dibenzothiophene and NIST SRM 1491; 1 mL of each dilution contained the same amount of
deuterated surrogate standard as was inittally spiked into the samples. Each calibration curve is
derived 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 is 25 times more
concentrated than the lowest standard. PAH concentrations in the lowest standard correspond
with PAH concentrations in a 10 g sample of mussel tissue or sediment ranging from 3.6 to 8.3
1g/g (or 3 to 22 times the PAH concentrations that would have resulted from samples containing
PAHs at the method detection limits (MDLs), see below).

The amount of a calibrated PAH in the dichloromethane extract of a 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 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). Note that this procedure compensates
for losses of calibrated PAHs during sample preparation. '
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Concentrations of uncalibrated PAHs in the samples were determined using calibration
curves and procedures for the most similar calibrated PAH. The MSD/SIM response to the
quantification ion of each uncalibrated PAH identified with like molecular mass 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 alkyl-substituted fluorenes identified, but the 1-
methylphenanthrene calibration curve and procedure was used for all the alkyl-substituted
phenanthrenes.

Detection Limits - MDLs were estimated for each calibrated PAH analyte following the
procedure described in Appendix B, Chapter 40 Code of Federal Regulations, Part 136. These
estimates of detection limit concentrations are indicated for each calibrated PAH analyte in
sediment and in mussel tissue in Table I-5, Appendix I. Detection limits for each sample were
determined as the ratio of the experimentally estimated MDL expressed as a mass, and the sample
dry weight. '

MDLs for uncalibrated PAHs were not experimentally determined. Consequently,
detection limits for these analytes are arbitrarily assumed as the MDL of the most closely related
calibrated PAH analyte.

Quality Assurance - Samples were analyzed in batches consisting of 12 samples, which
together with 5 calibration curve standards, and 6 quality control samples arranged in a specific
sequence, are denoted as strings. Replicated samples were analyzed in different strings. The 6
quality control samples included 2 mid-level calibration standards, 2 reference sampies, and 2
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 III-1,
Appendix III. Note that this assessment of accuracy is directly related to NIST standards for all
calibrated PAHs except dibenzothiophene.

Reference samples for mussels were prepared as 10 g aliquot of NIST SRM 1974 enriched
with a solution of selected PAH analytes 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 mussel reference
sample analyses are summarized in Table ITI-2, Appendix IIi. The sediment reference samples
were 1 g aliquot of a material prepared by NIST (denoted as QC-SED-1), and were analyzed to
assess analytical precision within and among strings for calibrated PAH analytes. The results of
the sediment reference sample analyses are summarized in Table IT1-3, Appendix III.
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Method blanks were analyzed to assess contaminants introduced during processing and
analysis. Mussel tissue or sediments and method blank samples were processed and analyzed
identically, except the method blanks contained no matrix material. Also, method bianks 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 I1I-4, Appendix IIL

Calibration curve linearity, expressed. as the square of the correlation coeflicient of
regression (r2), 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 are associated with deuterated surrogate standard recoveries of less than 30%, or more than
150%, are treated as missing, affecting 2.7% of the mussel PAH data and 0.4% of the sediment
PAH data. The remaining PAH data for these samples are listed in Table II-9, Appendix II, and
these data were excluded from further consideration in this report.

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 36
mussel and 37 sediment strings analyzed, ranged from 13% to 28% for mussels (median 20%;
Table III-2, Appendix III), and from 5% to 50% for sediments (median 18%; Table III-3,
Appendix IIT). 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 73 mussel and
sediment strings analyzed for this study and the amount added, ranged from 94% to 101%
(median 99%); corresponding CVs ranged from 2% to 11% {(median 4%; Table III-1, Appendix
III). Mean accuracy based on the spiked blank samples ranged from 91% to 117% (median
101%); corresponding CVs ranged from 5% to 15% (median 9%; Table I1I-4, Appendix III).

Calibrated PAHs were detected above respective MDLs only once in the analysis of 25
calibrated PAHs in each of 73 method blanks. Uncalibrated PAHs were detected above estimated
MDLs 13 times in the analysis of 18 uncalibrated PAHs in each of the 73 method blanks.

Alkane Hydrocarbon Analysis

Instrumental Method - Alkanes in samples and in standards were separated and analyzed
using a Hewlett Packard 5890 series 11 gas chromatograph equipped with a flame ionization
detector (FID). The injection volume was 1 L into a splitless injection port at 300°C. The
initial oven temperature of 60°C was maintained for 1 min then increased at 6°C per min to a final
temperature of 300°C which was maintained for 26 min. The chromatographic column was a 25
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m fused silica capillary (0.20 mm ID) coated with a 0.33 wm thick film of 5% phenyl methyl
silicone. The helium carrier gas flow rate was 0.80 mL per min, and the column effluent was
combined with 34 mL per min nitrogen make-up gas before entering the FID. The FID was
operated using hydrogen and air flowing at 33 and 410 mL per min, respectively.

Alkane hydrocarbons were identified on the basis of 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).

Alkane Hydrocarbon Measurement - Concentrations of calibrated alkanes in samples were
estimated using an internal standard method employing a S-point calibration curve for each
calibrated alkane hydrocarbon. 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 alkane (see Tables I-1 and 1-4, Appendix I). A calibration curve for each
calibrated alkane and batch of samples analyzed is 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 is 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 is 50 times more
concentrated than the lowest standard, and alkane concentrations in the lowest standard
correspond with alkane concentrations in a 10 g sample of mussel tissue or sediment ranging from
41 to 128 ug/g.

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

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

Detection Limits - MDLs were estimated for each calibrated alkane analyte following the
procedure described in Appendix B, Chapter 40 Code of Federal Regulations Part 136. These
estimates of detection imit concentrations are indicated for each calibrated alkane analyte in Table
I-5, Appendix I. |
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Quality Assurance - 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 7 quality control samples included 2 mid-level
calibration standards, 2 reference samples, a method blank, and a NIST-derived alkane standard.
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 4 quality control samples
were analyzed at the end of each string.

The mid-level calibration standards were analyzed to verify instrument stability during
analysis of the string; the results are summarized in Table 11I-5, Appendix III. The reference
samples for mussels were prepared as 10 g aliquot of NIST SRM 1974 enriched with a solution of
alkanes prepared at our Laboratory to tissue concentrations ranging from 490 to 1,300 ng
alkane/g dry weight, and were analyzed to assess analytical precision within and among mussel
strings for the alkane analytes; the results are summarized in Table I1I-6, Appendix III. The
sediment reference samples were 1 g aliquot of a material prepared by NIST (denoted as QC-
SED-1), and were analyzed to assess analytical precision within and among strings for the
calibrated alkane analytes. The results of the reference sample analyses are summarized in Table
111-7, Appendix III.

Method blanks were analyzed to assess contaminants introduced during processing and
analysis. Mussel tissue or sediments and method blank samples were processed and analyzed
identically, except the method blanks contained no matrix material. Method blanks spiked with an
amount of Laboratory-prepared standards equivalent to amounts that would be present from
sample concentrations of 4,000 to 13,000 ng alkane/g, were analyzed to assess overall method
accuracy. The results of the spiked method blank sample analyses are summarized in Table III-8,
Appendix III. Also, a NIST-derived 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 ITI-9, Appendix III.

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.
Recoveries of the deuterated surrogate standards, added to each sample, were estimated by
comparing 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 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). Alkanes that
are associated with deuterated surrogate standard recoveries of less than 30%, or more than
150%, are treated as missing, affecting 1.7% of the mussel alkane data and 0.9% of the sediment
alkane data. The remaining alkane data for these samples are listed in Table II-10, Appendix II,
and these data were excluded from further consideration in this report.

The precision of the analytical procedure is evaluated on the basis of the results of the two

reference samples analyzed with each string. Alkane CVs in reference samples ranged from 12%
to 16% (median 13%; Table I1I-6, Appendix III), and from 8% to 41% for sediments (median
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18%; Table III-7, Appendix III). Mean accuracy, determined as the ratio (expressed as percent)
of the mean amount of calibrated alkane found in the calibration check samples of the 73 strings
analyzed for this study and the amount added, ranged from 95% to 103% (median 100%);
corresponding CVs ranged from 0.7% to 17% {median 2.6%; Table III-5, Appendix III}. Mean
accuracy based on the spiked blank samples ranged from 91% to 108% (median 99.6%);
corresponding CVs ranged from 3.6% to 15.2% (median 5.3%; Table 11I-8, Appendix III). Mean
accuracy based on the NIST QA-CH-2 standards ranged from 86% to 128% (median 94.4%);
corresponding CVs ranged from 3% to 65% (median 4.6%; Table I111-9, Appendix IiI).

Calibrated alkanes were detected above respective MDLs only twice in the analysis of 25
calibrated alkanes in each of 73 method blanks.

Data Analysis

Summarized Hydrocarbon Results - Alkane and PAH results are presented in full in
Appendix II, and are summarized below as mean total normal alkanes (TNAs) or total polynuclear
aromatic hydrocarbons (TPAHs). TNA is the sum of all normal alkanes detected, and TPAH 15
the sum of all PAHs detected, excluding perylene, a naturally occurring PAH found in the marine
sediments of the sound. Mean TNA or TPAH is the mean of the TNA or TPAH summed for
replicated samples, and is presented together with 1 SE. The number of replicated samples is
three unless indicated otherwise. All units are presented as ng/g dry weight.

Carbon Preference Index - A carbon preference index (CPI) was calculated as:
CPI = 2*(C27 + C29)/(C26 + 2*C28 + C30)

This form of CPI was used because these five alkanes were simultaneously above MDLs most
frequently.

Analysis of Variance - One-way ANOVA used to evaluate the significance of time
variation of sediment TNA and TPAH means at Constantine Harbor and Rocky Bay. These data
were not transformed.

Detection Limit Convention for Replicated Samples - In cases where hydrocarbon
concentrations were replicated and were near detection limits, resulting in some of the replicated

concentrations above the MDL for an analyte and some below, the analyte was reported as
detected in the tables of Appendix I, 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. :

Excluded Samples - Hydrocarbon results from 25 sediment samples were excluded from
consideration in this study because they appeared to have become contaminated after shipment to
another laboratory where these samples were analyzed. Evidence for this conclusion is presented
in Appendix IV, and the excluded hydrocarbon results are listed in Table IV-1 of the Appendix.
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Identification of EVO - Identification of EVO is presumptively based on ratios of PAH
homologue groups. Specifically, PAHs were considered as derived from the spilled oil if: (1) the
ration of the sum of the alkyl-dibenzothiophenes and the sum of the alkyl-phenanthrenes exceeded
0.29; (2) the ratios of the sum of the alkyl-chrysenes and the sum of the alkyl-phenanthrenes
exceeded 0.05; and (3) the sum of the alkyl-phenanthrenes exceeded 20 ng/g in sediments, or 50
ng/g in mussels (dry weight basis). Samples with a hydrocarbon signal judged so derived are
denoted as EVO-PAH.

RESULTS
PWS

Mussel PAHs - Concentrations of PAHs derived from EVO were found in mussels at all
stations within or near the path followed by spilled oil through PWS, and were highest during the
first three months after the Spill, followed by a steady decline. Mean TPAH concentrations in
mussels increased from less than 550 ng/g at any station sampled just prior to oil impact, to over
100,000 ng/g within six weeks at stations where beached oil was especially heavy (Fig. 3). The
highest TPAH concentrations found in mussels were in samples collected during April through
mid-June 1989 from Green Island (234,000 + 32,400 ng/g, n = 2), Sleepy Bay (143,000 + 13,900
ng/g), and Elrington Island (30,100 = 5,060 ng/g), where heavy beach oiling was present on or
near the mussel bed sampled. Mean TPAH concentrations at Sleepy Bay and Elrington Island
declined to 38,600 x 4,330 ng/g and 4,480 + 1890 ng/g by August 1989 (Fig. 3).

The PAH composition of mussels sampled from oiled beaches is similar to that of
weathered spilled oil. For example, the relative abundance of PAHs in mussels collected from
Sleepy Bay in May 1989 is very similar to that of floating mousse oil collected near eastern Knight
Island 11 days following the Spill (Figs. 4A and B).

The maximum TPAH concentrations were lower in mussels at stations where beach oiling
was less readily apparent. At Bay of Isles, Naked Island, Perry Island, and Crab Bay, mean
TPAH concentrations were consistently highest in April or May 1989, and ranged from 1,790 +
13.4 ng/g (n = 2) at Crab Bay to 18,000 + 1,540 (n = 2) at Bay of Isles (Figs. 3A and B). By
August, these concentrations declined to 51.4 = 26.0 at Crab Bay and 2,530 (n = 1) at Bay of
Isles. Except at Crab Bay in August, the PAH composition in mussels from all these stations after
March was similar to the composition of weathered EVO depicted in Fig. 4 (see Figs. 3A and B).

Contributions of EVO-PAHS oil to mussels at Barnes Cove and at Rocky Bay were
relatively small. At Barnes Cove, PAHs were compositionally similar to weathered EVO only in
mussels collected in May 1989; the mean TPAH concentration was 770 + 11.5 ng/g (Fig. 3C).
Mean TPAH concentrations in mussels collected from Barnes Cove during other sampling periods
in 1989 ranged from 71.2 £ 13.4 ng/g (in August) to 230 + 78.3 ng/g (in April), and consisted
mainly of naphthalenes; the single most abundant PAH detected. At Rocky Bay, PAHs were
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Figure 3.--Concentrations of TPAHs in mussels collected from PWS in spring and summer 1989,
Filled symbols indicate PAH compositions similar to that depicted in Figure 4. Open concentric
circle symbols indicate PAHs that consist mostly of naphthalenes. A. Bay of Isles, Elrington
Island, Green Island, and Sleepy Bay stations. B. Crab Bay, Naked Island, and Perry Island
stations. C. Barnes Cove and Rocky Bay stations. D. Bligh Island, Constantine Harbor, Olsen
Bay, and Siwash Bay stations. Note the different scales on the y axes. Units are ng TPAH/g dry

tissue weight.
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Figure 4.--Relative abundance of PAHs and phytane in: A. Mousse collected from sea surface of
western Montague Strait 11 days following the EVOS; B. mussels from Sleepy Bay, May 1989,
C. mussels from Sleepy Bay, April 1990; and D. mussels from Sleepy Bay, April 1991. Relative
abundances for each sample are calculated as the ratio (expressed as percent) of the analyte to the
sum of all the PAHs (excluding perylene) in the sample; thick vertical bars indicate the mean of
these calculations for replicate samples, and thin vertical bars indicate the range. Also given are
the mean TPAH concentrations of Sleepy Bay mussels + SE, and # of replicate samples included.
Units are ng PAH/g dry tissue weight.
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compositionally similar to weathered EVO in mussels collected in May and in June 1989; mean
TPAH concentrations were 474 + 49.3 ng/g and 437 + 178 ng/g. Although the mean TPAH
concentration of mussels at Rocky Bay was higher in March 1989 at 544 = 114 ng/g, the PAH
composition consisted mainly of naphthalenes. By August 1989, the mean TPAH concentration
in Rocky Bay mussels declined to 93.6  32.2 ng/g (Fig. 3C).

Mean TPAH concentrations at the reference stations were usually less than 500 ng/g in
1989, and consisted mainly of naphthalenes. At Bligh Island, Constantine Harbor, and Olsen Bay,
naphthalenes consistently accounted for more than half the TPAHs detected (Fig. 3D). Similarly,
naphthalenes consistently accounted for more than half the TPAHs detected in all mussel samples
collected in March prior to any oil spill impacts {compare Figs. 3A through D). However, at
Siwash Bay, naphthalenes accounted for just less than half the TPAHSs detected in May. The
mean TPAH concentration was relatively low at 97.6 + 5.83 ng/g; whereas, in August the PAH
composition was similar to that of weathered EVO and the mean TPAH concentration was higher
at 274 = 61 .4 ng/g (n = 2).

In 1990, mussel EVO-PAHSs were consistently evident only in samples from Sleepy Bay.
Mean mussel TPAH concentrations in Sleepy Bay samples were highest in August at 21,700
1,510 ng/g; compared to 4,150 + 205 ng/g in April and 1,830 + 69.3 ng/g in June. The PAH
composition of Sleepy Bay mussels was consistently similar to that of weathered EVO (Fig. 4C).
Mean TPAH concentrations of mussels from Elrington Island and Bay of Isles were also relatively
higher in samples collected later in 1990, but the PAH composition differed from that of
weathered EVO. Mean TPAH concentrations in mussels increased from 90.5 + 41.8 ng/g in April
1990 to 3,860 £ 167 ng/g in August at Elrington Island, and from 205 + 43.7 ng/g (# = 2) in April
to 489 ng/g (7 = 1) in June at Bay of Isles. At both these stations, PAH compositions of mussels
that contained relatively higher mean TPAH concentrations were similar to that of weathered
EVO except for the chrysenes which were low or absent. This PAH composition pattern is
consistent with that expected for diesel oil refined from North Slope crude oil.

Mean TPAH concentrations in mussels were low at the remaining stations sampled in
PWS in 1990. Of all the remaining stations and times sampled, the median of the mean TPAH
concentrations found was 19 ng/g, and 80% of these means were less than 100 ng/g. The highest
mean TPAH observed was at Olsen Bay in August at 250 + 245 ng/g (n = 2) due to a single
sample that was not corroborated by the replicate.

PAHs from spilled oil persisted in mussels at Sleepy Bay to April 1991; the mean TPAH
concentration was 2,030 * 96.6 ng/g and the PAH composition was similar to weathered EVO
(Fig. 4D). At the remaining stations sampled in April or May 1991, mean TPAH concentrations
were less than 165 ng/g (median 80 ng/g).

In contrast with 1989, naphthalenes were generally relatively minor constituents of mussel
samples collected in 1990 and in 1991, including samples that were low in TPAHs. Instead, the
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most abundant PAHs in these samples were usually alkyl-substituted PAHs sporadically detected
near detection limits.

Results of replicate TPAH concentrations of mussels usually agreed to within
+50% of the replicate mean. In 75% of the 48 replicated mussel samples for which the replicate
mean TPAH concentration exceeded 200 ng/g, the CV was less than 50%, and the median CV
was 26.3%. This means that for replicates consisting of two or three samples, results agreed to
within £50% of the mean in 75% of samples where the mean TPAH concentration exceeded 200

ng/g.

Mussels Alkanes, including Phytane - Mussels in PWS that contained the highest TPAH
concentrations also contained the highest concentrations of TNA including phytane. Mean TNA
and phytane concentrations were highest in mussels sampled from April to June 1989 at Green
Island, Sleepy Bay, Elrington Island, Bay of Isles, and Naked Island (Figs. SA and B).
Concentrations were highest at Green Island and Sleepy Bay at 282,000 ng/g (n» = 1) and 96,700
+ 13,300 ng/g, and exceeded 9,000 ng/g at the other three named stations during this period. In
contrast, mean TNA concentrations in mussels were consistently lower than 3,000 ng/g at all of
the remaining stations sampled in 1989, as well as in mussels sampled from Elrington or Naked
Islands in March prior to oil impacts (Fig. 5). Similarly, mean phytane concentrations were also
highest at Green Island and Sleepy Bay at 15,900 + 1,290 ng/g and 9,150 + 2,430 ng/g
respectively, and ranged from 2,530 + 380 ng/g to 236 ng/g at Elrington Island, Bay of Isles,
Naked Island, Perry Island, and Crab Bay in mussels sampled in April to June 1989. Phytane
concentrations in mussels at these stations generally varied in concert with TNA concentrations.
However, phytane concentrations in mussels were either near or below detection limits at the
remaining stations sampled in 1989.

Alkane CPIs of mussels sampled after March 1989 were consistently lower than 1.75 at
Green Island, Sleepy Bay, Elrington Island, Bay of Isles, and (except for August) at Naked Island
(Fig. SA). Alkane CPIs of mussels that contained higher concentrations of normal alkanes were
consistently near one in 1989, indicating a petrogenic source for these alkanes. Normal alkanes of
mussels sampled elsewhere, or sampled in March, consisted predominantly of the marine-derived
alkanes C15, C17, and C19 (Fig. 5).

In 1990, concentrations of TNAs and phytane remained highest at the three stations where
TPAHs were highest. At Sleepy Bay, TNA concentrations in mussels ranged from 4,890 + 1,090
ng/g (in June) to 15,500 £ 1,550 ng/g (in August), and phytane concentrations ranged from 414 +
69.3 ng/g to 2,380 £ 701 ng/g. At Elrington Island and Bay of Isles, TNA concentrations ranged
from 1,950 * 1,330 ng/g (n = 2) to 5,700 £ 1,270 ng/g (n = 2), and phytane concentrations
ranged from near detection limits to 1,910 + 265 ng/g. At the remaining stations, TNA
concentrations ranged from below detection limits to 5,660 ng/g (except for one sample from
Olsen Bay that contained 58,300 ng/g of C21), and phytane concentrations ranged from below
detection limits to 394 + 31.9 ng/g (at Crab Bay in August).
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Figure 5.--Concentrations of TNAs in mussels collected from PWS in 1989. Filled symbols
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Alkane CP1s could be meaningfuily determined for mussel samples from only Sleepy Bay
in 1990. At Sleepy Bay, alkane CPIs ranged from 0.77 to 1.25. Concentrations of normal
alkanes in the range C25 to C30 were too frequently below detection limits in most of the
remaining mussel samples collected from PWS stations in 1990 for the CPI calculation to be
meaningful. Normal alkanes of mussels sampled at these stations consisted predominantly of the
marine-derived alkanes C15, C17, and C19.

In 1991, concentrations of TNAs and of phytane were highest in mussels from Sleepy Bay.
TNA concentrations in Sleepy Bay mussels were 2,880 + 733 ng/g, compared with TNA
concentrations that ranged from below detection limits to 936 + 794 ng/g elsewhere. Similarly,
phytane concentrations were 926 + 251 ng/g at Sleepy Bay compared with concentrations
elsewhere that were usually below detection limits (exceptions included Crab Bay and Naked
Island where phytane concentrations were 411 + 233 ng/g and 154 + 154 ng/g). Asin 1990,
concentrations of normal alkanes in the range C25 to C30 were too frequently below detection
limits in most of the mussel samples collected from PWS stations in 1991 for the CPI calculation
to be meaningful (except at Sleepy Bay, where the CPI was 1.55). Normal alkanes of mussels
sampled at these stations consisted predominantly of the marine-derived alkanes C15, C17, and
C19.

Results of replicate TNA concentrations of mussels were more variable than results for
TPAHs. In 52% of the 64 replicated mussel samples for which the replicate mean TNA
concentration exceeded 1,000 ng/g, the CV was less than 50%, and the median CV was 42.9%.
This means that for replicates consisting of two or three samples, results agreed to within + 50%
of the mean in 52% of samples where the mean TNA concentration exceeded 1,000 ng/g.

Pristane concentrations in mussels at reference stations varied substantially with season.
Pristane concentrations were highest at reference stations in mussel samples collected during the
spring. In 1989, pristane concentrations in mussels at reference stations increased from below
detection limits to concentrations that ranged to 4,560 + 711 ng/g during April through June, but
these concentrations declined to near or below detection limits by August. Similar variations
were evident at all stations in 1990. Mean pristane concentrations in mussels sampled in spring
1990 often exceeded 5,000 ng/g, then declined by factors of 10 or more by August at stations
where petrogenic hydrocarbons were not evident.

Sediment PAHs - Aromatic hydrocarbons derived from the spilled otl were most
consistently evident at Sleepy Bay. Mean TPAH concentrations were highest in sediments
collected during the first sampling period in May 1989 at Sleepy Bay at 924 + 407 ng/g. Mean
TPAH concentrations declined slightly by August, and substantially by 1990 (Fig. 6) when they
were below 200 ng/g. Mean TPAH concentration declined further by April 1991 to 33.1 £ 5.43
ng/g. These generally declining concentrations in sediments at Sleepy Bay are consistent with a
similar pattern of decline in mussels (Fig. 6).
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The PAH composition of sediments sampled from Sleepy Bay is similar to that of
weathered EVO. The relative abundance of PAHs in sediments at Sleepy Bay is similar to that of
mussels there that were sampled concurrently (compare Figs. 4 and 7). In both sediments and
mussels at Sleepy Bay, PAHs of lower molecular weight, or with lower alkyl substitution, are
preferentially lost with time, compared with the relative PAH abundances of the benchmark
mousse oil-sampled 11 days following the Spill.

PAHs derived from the spilled oil were more sporadically detected at Elrington Island. In
May 1989, mean TPAH concentrations in sediment samples collected from the lower intertidal
area near the mussel sampling site contained 117 + 35.7 ng/g compared with 11,600 + 2,740 ng/g
in visibly oiled sediments collected from the upper intertidal. At the lower intertida! site, mean
TPAH concentrations were consistently lower than 50 ng/g for the remainder of 1989, but
increased to 163 + 89.9 ng/g (n =2} in April 1990. After April 1990, mean TPAH concentrations
in sediments at the lower intertidal site were consistently less than 10 ng/g. The PAH
composition of sediments collected in May 1989 and April 1990 were similar to that of the
weathered mousse sample. However, PAH concentrations in the remaining sediments collected
from this station were too frequently below detection limits to indicate possible PAH sources.

PAHSs derived from the spilled oil were also sporadically detected in sediments from
Barnes Cove, Bay of Isles, Crab Bay, and Perry Island. In 1989, mean TPAH concentrations at
these stations ranged to 427 + 217 ng/g at Barnes Cove, and the highest mean TPAH
concentrations in sediments from Bay of Isles, Crab Bay, and Perry Island were 155 + 75.7 ng/g,
238 = 86.8 ng/g, and 43.1 £+ 31.0 ng/g, respectively. The relative abundance of PAHs of samples
that contained the highest TPAH concentrations from each of these stations consistently matched
that of weathered EVO in 1989. However, the pattern of PAH abundance characteristic of the
weathered mousse was less evident in samples that contained lower TPAH concentrations from
these stations, especially where mean TPAH concentrations were below 50 ng/g.

In 1990, PAH abundance patterns indicative of weathered spilled oil were consistently
evident at Bay of Isles; mean TPAH concentrations ranged from 76.4 + 7.81 ng/g (n=2)to 197 +
14.9 ng/g (n = 2). At Barnes Cove and Crab Bay, mean TPAH concentrations ranged from 55.0
+ 13.6 ng/g to 111 + 18.8 ng/g (n = 2), and often contained relatively low proportions of
dibenzothiophenes or chrysenes compared with phenanthrenes; this suggests petrogenic sources
other than EVOQ. At Perry Island, mean TPAH concentrations ranged from 3.44 £ 0.10 ng/g (n =
2) to 19.0 = 7.04 ng/g (n = 2) which are too low to indicate possible sources. Mean TPAH
concentrations were similarly low at these stations in 1991, except at Barnes Cove, where the
mean concentration was 236 = 65.0 ng/g, and the relative PAH abundances were most similar to
those of sediments at Constantine Harbor and Rocky Bay.

At Rocky Bay and Constantine Harbor, mean TPAH concentrations in sediments were
very consistent and relatively high from 1989 through 1991, and the relative PAH abundances
differed markedly from that of weathered spilled oil. The mean TPAH concentration of all
sediment samples from Rocky Bay was 300 + 27.8 ng/g (n=18), and from Constantine Harbor
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Figure 7 --Relative abundance of PAHs and phytane in sediments collected from Sleepy Bay in:
A. May 1989, B. April 1990, and C. April 1991. Relative abundances for each sample are
calculated as the ratio (expressed as percent) of the analyte to the sum of all the PAHs (excluding
perylene) in the sample; thick vertical bars indicate the mean of replicate samples, and thin vertical
bars indicate the range. Also given are the mean TPAH concentrations + SE and 7 of replicate
samples included. Units are ng TPAH/g dry sediment weight.
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was 561 £+ 15.2 ng/g (n = 15). Mean TPAH concentrations did not vary significantly with the
date of sampling at either station (Rocky Bay P>0.14, Constantine Harbor P>0.23; Fig. 8). At
both stations, sediments contained relatively low concentrations of dibenzothiophene PAHs
compared with other PAHSs, and substantial concentrations of alkyl-substituted PAHs compared
with unsubstituted PAHs (Fig. 9). Although similar, the relative PAH abundances at Rocky Bay
and Constantine Harbor are not identical; the relative abundances of unsubstituted PAHs
compared with homologous alkyl-substituted PAHs is somewhat higher at Rocky Bay than
Constantine Harbor (Fig. 9).

Mean TPAH concentrations were usually well below 100 ng/g at the remaining stations in
PWS where sediments were sampled. Sediment TPAH concentrations were lowest at Bligh
Island; they ranged from 2.71 + 1.71 ng/g to 32.8 + 13.6 ng/g. At Naked Island, Olsen Bay, and
Siwash Bay, mean TPAH concentrations ranged to 113 £ 52.0 ng/g, but 68% of these means
were below 50 ng/g. Consistent patterns of relative PAH abundances were not evident in these
samples, although naphthalenes were often the most abundant PAHs present.

The variability of TPAHs in sediments is similar to the variability in mussels. In 71% of
the 51 replicated sediment samples for which the replicate mean TPAH concentration exceeded
50 ng/g, the CV was less than 50%, and the median CV was 30.9%. This means that for
replicates consisting of two or three samples, results agreed to within £ 50% of the mean in 71%
of samples where the mean TPAH concentration exceeded 50 ng/g.

Concentrations of perylene in sediments varied widely among stations. At Elrington
Island, Perry Island, and Sleepy Bay, perylene was almost never detected in sediments. In
contrast, perylene concentrations ranged from at least 10.7 £ 4.21 ng/g (n = 2) to as high as 69.2
* 16.9 ng/g (n = 2) at Constantine Harbor, Barnes Cove, Bay of Isles, and Rocky Bay, and did
not vary with sampling date in any consistent manner. Perylene concentrations in sediments at
remaining stations were intermediate, and usually ranged from 2.40 + 1.23 ng/gto 11.9 + 1.91
ng/g (n = 2), except at Naked Island, where concentrations ranged from 4.93 + 0.29 ng/g to 25.0
+ 1.67 ng/g(n=2).

Sediment Alkanes - Except at Elrington Island and Sleepy Bay, the alkanes found in
sediments of PWS derived primarily from indigenous sources. At the Elrington Island site that
was visibly oiled in May 1989, the sediment TNA concentration was 10,700 ng/g (1 = 1), and the
CPI was 0.89. However, mean TNA concentrations in sediment samples collected from the lower
intertidal near the mussel sampling site were consistently less than 300 ng/g. At Sleepy Bay, mean
TNA concentrations of sediments declined from 3,280 + 1,200 ng/g in May 1989 to0 2,720 = 330
ng/g in August, and declined further to less than 650 ng/g in 1990 and 1991. The CPIs of Sleepy
Bay sediments were consistently less than 1.75, and phytane was consistently detected, which
corroborates a petrogenic source.

In contrast, the normal alkanes in sediments of the remaining stations in PWS mainly
comprised those of odd-numbered carbon atoms with molecular weights equivalent to C15 or
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Figure 8.--Comparison of: A. TPAHs and B. TNAs in sediments at Constantine Harbor and
Rocky Bay during the period from spring 1989 to spring 1991. Vertical bars indicate standard
errors, and horizontal lines indicate means over all sampling periods when these were not
significantly different (ANOVA P>0.05).
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Figure 9.--Relative abundance of PAHs and phytane in sediments collected from: A. Rocky Bay
and B. Constantine Harbor. Included are all sediment samples collected from these stations
during this study. Relative abundances for each sample are calculated as the ratio (expressed as
percent) of the analyte to the sum of all the PAHs {excluding perylene) in the sample; thick
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TPAH concentrations + SE and » of samples included. The TPAH units are ng TPAH/g dry
sediment weight,
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greater, had CPIs that were usually substantially greater than two, and phytane concentrations
that were usually below detection limits.

Mean concentrations of TNAs and of perylene in sediments of PWS generally varied
similarly among stations where EVO was not indicated. At stations where perylene
concentrations in sediments were lowest, 1.e. Elrington Island, Perry Island, and Sleepy Bay, mean
TNA concentrations were less than about 600 ng/g except for samples where the spilled oil was
indicated. At stations where perylene concentrations in sediments were highest, 1.e. Barnes Cove,
Bay of Isles, Constantine Harbor, and Rocky Bay, mean TNA concentrations usually exceeded
1,000 ng/g, often ranged above 2,000 ng/g (except at Rocky Bay), and were highest at Barnes
Cove at 5,650 + 948 ng/g (n =2). At the remaining stations where perylene concentrations were
intermediate, mean TNA concentrations were intermediate also, and ranged from 326 = 73.1 ng/g
(n=2)1t02,100+ 69.1 ng/g.

Mean TNA concentrations were especially consistent over time in sediments at
Constantine Harbor, and similar to mean TPAH concentrations there. The mean TNA
concentration was 2,780 £ 102 ng/g (» = 16), and did not vary significantly during the two years
of this study (P>0.5; Fig. 8A). The alkanes in Constantine Harbor sediments consisted primarily
(i.e. more than 50%) of odd carbon-numbered normal alkanes with molecular weights equivalent
to C21 or greater. CPlIs that ranged from 3.82 to 6.63 indicating a terrestrial origin for these
alkanes. In contrast, mean TNA concentrations at Rocky Bay were quite variable, despite the
mean TPAH concentrations that did not significantly vary. Mean TNA concentrations in
sediments at Rocky Bay ranged from 323 + 53.9 ng/g to 1,900 + 80.4 ng/g, and consisted of
primarily (i.e. 50% to 90%) of C15, C17, and C19; C17 the most abundant normal alkane present.
However, despite the higher TNA and TPAH concentrations in Constantine Harbor and Rocky
Bay sediments, phytane was consistently below detection limits.

Results of replicate TNA concentrations of sediments were substantially less variable than
results for mussels. In 93% of the 82 replicated sediment samples for which the replicate mean
TNA concentration exceeded 200 ng/g, the CV was less than 50%, and the median CV was
18.9%. This means that for replicates consisting of two or three samples, results agreed to within
50% of the mean in 93% of samples where the mean TPAH concentration exceeded 200 ng/g.

Gulf of Alaska

Mussel PAHs - Concentrations of PAHs derived from EVO were found in mussels at
three stations along the Kenai Peninsula, and at one station on Kodiak Island in 1989. Of these
four stations, mean TPAH concentrations in mussels were highest at Tetrakof Point on Kodiak
Island, at 15,100 ng/g (n=1) in April, declining to 1,440 + 133 ng/g in July. Of the stations on the
Kenai peninsula, mean TPAH concentrations were highest at Petrov Point at 5,780 + 1,160 ng/g
(n = 2) in May 1989 and 7,500 ng/g (n = 1) in June. At Verdant Cove, mean TPAH
concentrations declined from 4,120 + 594 (# = 2) in April 1989 to 511 + 55.9 in August. At
Harris Bay, the TPAH concentration in mussels was 900 ng/g in April; the only time mussels were
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sampled there in 1989. At all these locations, the PAH composition of the mussels sampled in
1989 is similar to that of weathered EVO (e.g. Fig. 4).

Relatively high TPAH concentrations were found in mussels sampled from other Gulf of
Alaska stations in 1989, but had PAH compositions that differed markedly from that of spilled oil.
At Quicksand Cove on the Kenai Peninsula, the mean TPAH concentrations in mussels sampled in
April was 1,050 + 88.1 ng/g, but 70% of this comprised naphthalene, C1-fluorene, and C2-
fluorene, and by August the mean TPAH concentration decreased to 78.0 + 54.3 ng/g (#=2). At
Buskin River and Womans Bay on Kodiak Island, mean TPAH concentrations in mussels were
3,800 = 3,300 ng/g (n=2) and 5,250 ng/g (n=1) respectively, but the PAH composition was
similar to that of diesel oil as indicated by the relatively low proportions of chrysenes present. At
Anton Larson Bay, Kodiak Island, and at Foul Bay, Afognak Island, mean TPAH concentrations
were 349 £ 97.9 ng/g and 486 + 81.5 ng/g in July 1989 respectively, but consisted primarily (>
60%) of naphthalenes. Mean TPAH concentrations at the remaining Gulf of Alaska stations
sampled for mussels in 1989 were less than 65 ng/g.

Mean TPAH concentrations were generally below detection limits in mussels collected
from the three Gulf of Alaska stations sampled in 1990. These three stations were ail on the
Kenai peninsula, and PAHs were only detected in mussels from Quicksand Cove in April 1990 at
a TPAH concentration of 39.7 ng/g (n = 1), and consisted entirely of naphthalenes.

Mussel Alkanes - TNA concentrations were highest in mussels at most of the Gulf of
Alaska stations where TPAH concentrations were also highest. At the four stations in the Gulf of
Alaska where PAHs derived from EVO were indicated, correspondingly high TNA concentrations
were also initially present then subsequently declined. At Tetrakof Point, mean TNA
concentrations were highest at 19,300 + 13,500 ng/g (# = 2) in April 1989, and declined to 4,440
+ 857 ng/g in July. Mean TNA concentrations were second highest at Verdant Cove, at 14,100 £
1770 ng/g in April, and declined to 2,610 + 279 ng/g in August. At Petrov Point, mean TNA
concentrations were 7,320 + 2,350 ng/g (# = 2) in May, and 13,300 ng/g (# = 1) in June. Finally,
at Harris Bay, where PAHs derived from the spilled oil were lowest, mean TNAs were also
relatively low at 2,680 ng/g (#=1) in April. Phytane was consistently detected in mussels from all
four of these stations collected during the spring of 1989; mean concentrations ranged from 197
ng/g (at Harris Bay) to over 800 ng/g at the other three stations. Also, the CPIs of these alkanes
ranged from 0.76 to 1.28 in the spring of 1989; except at Harris Bay, where the CPI was 4.27,
These phytane concentrations and CPIs confirm the petrogenic source of the hydrocarbons found
in these mussels.

Mean TNA concentrations were also relatively high in mussels from Buskin River; high
PAH concentrations from sources other than EVO were indicated. In July 1989, the mean TNA
concentration of mussels was 12,200 + 879 ng/g, the phytane concentration was 4,010 + 92.7
ng/g, and the CPI was 0.63. Mean TNA concentrations in mussels from the remaining Gulif of
Alaska stations sampled in 1989 ranged from 533 + 334 ng/g (n=2) to 3,440 ng/g (#»=1), with
C15, C17, and C19 the most abundant alkanes present. Phytane was not detected in these
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mussels, and CPIs could not be calculated because higher molecular weight alkanes were too
often below detection limits.

In 1990, TNA concentrations were relatively low at the three stations sampled. Mean
TNA concentrations ranged from 1,470 ng/g (#n=1) to 2,970 ng/g (n=1) in mussels from Harris
Bay, Quicksand Cove, and Verdant Cove collected in April, the only time mussels were collected
from these stations in 1990.

Pristane concentrations in mussels collected from the Kenai Peninsula stations varied
seasonally, similar to variations found in mussels from PWS. Pristane concentrations ranged to
over 20,000 ng/g at these stations in the spring of 1989, and declined nearly twenty-fold by
August. These high pristane concentrations were not due to petrogenic sources because phytane
concentrations were at least ten-fold lower than corresponding pristane concentrations.

Seasonal variation of pristane in mussels was much less marked in mussels collected from
Kodiak Island stations compared with Kenai peninsula or PWS stations. Concentrations of
pristane exceeded 1,000 ng/g in mussels from Kodiak Island stations only when petrogenic
sources were indicated by correspondingly high phytane and PAH concentrations.

Sediment PAHs - Sediment samples collected from Gulf of Alaska stations contained
generally low TPAH concentrations, and none contained EVO-PAHs. Mean TPAH
concentrations were below 50 ng/g in 60% of the sediment samples collected in 1989. At the
three stations were mean TPAH concentrations in sediments exceeded 100 ng/g, the PAH
composition was similar to that of diesel oil as indicated by the relatively low proportions of
chrysenes present. The highest mean TPAH concentration was 658 + 324 ng/g at Tetrakof Point
in July 1989, followed by mean concentrations of 144 + 13.1 ng/g and 124 + 5.28 ng/g at Paul's
Bay and McDonald Lagoon in July. In 1990, the only Gulf of Alaska station where sediments
were collected was Harris Bay; mean TPAH concentrations were less than 40 ng/g.

Perylene was below detection limits in most Gulf of Alaska sediments collected.
However, it was detected sporadically at Anton Larson Bay, McDonald Lagoon, and Tetrakof
Point; single sample perylene concentrations ranged to 36.7 ng/g, but were not corroborated by
replicate samples.

Sediment Alkane Hydrocarbons - Mean TNA concentrations were generally below 800
ng/g in Gulf of Alaska sediments, except at Anton Larson Bay. At this station, the mean TNA
concentration was 17,100 x 1,190 ng/g, of which more than half was C27, and most of the
remainder was odd carbon-numbered alkanes of molecular weights equivalent to C21 or greater.
Odd carbon-numbered alkanes accounted for most of the TNAs in the three other Gulf of Alaska
sediments collected in 1989 or 1990 where the mean TNA concentration exceeded 300 ng/g.
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DISCUSSION

Mussels in PWS

Crude oil spilled from the T/V Exxon Valdez clearly contaminated mussels at all of the
sampling stations near the trajectory of the spilled oil through PWS in 1989. Contamination by
EVO isindicated by: (1) the consistent pattern of relative PAH abundances, exemplified in Fig.
4, found in these mussels and in EVO-PAHs in spring and summer 1989, (2) the simultaneous
appearance of this pattern in mussels after, but never before, the spilled oil had moved through the
Sound (Fig. 3), (3) increases of phytane and of TNAs with CPIs near one concurrent with the
PAH increases (Fig. 5), and (4) the general absence of these relative hydrocarbon abundance
patterns, and the general low TPAH concentrations in mussels at stations remote from the Spill
trajectory.

Mussels accumulated spilled oil primarily as whole, particulate oil rather than by
absorption of hydrocarbons dissolved in seawater. Accumulation of whole, particulate oil is
indicated by the concurrently high TNA and phytane concentrations in mussels that contained high
EVO-PAHs. The solubility of these alkanes in seawater is much lower than the solubilities of the
PAHs, but the relative concentrations of these hydrocarbons in the mussels contaminated by the
spilled oil is similar to the relative concentrations in weathered EVOQ itself (e.g. Fig. 4). This
obviates intermediary partitioning of hydrocarbons into seawater prior to accumulation by the
mussels, and suggests direct accumulation of whole particulate oil by the mussels.

The amount of EVO-PAHs accumulated by mussels in 1989 is strongly associated with
proximity to oiled beaches. As depicted in Figures 3 and 6, mussels on heavily oiled beaches
contained the highest concentrations of EVO; this indicates that proximal oil sources contribute
substantially the oil burden in these mussels. However, mussels at stations distant from oiled
beaches (e.g Rocky Bay and Barnes Cove) still accumulated detectable EVO-PAH burdens,
indicating a longer range water-borne transport mechanism.

The dispersed, particulate EVO accumulated by the mussels was obviously biologically
available, and this implies that this oil may also have been available to other fauna that feed on
microplankton-sized prey such as larval fish. The oil ingested by the mussels may have been
either discrete small oil droplets dispersed in the water column, or adsorbed on planktonic prey.
In either case, larval fish may have ingested oil that was adsorbed on prey, or by mistaking oil
droplets for prey.

Mussels contaminated by EVO are a vector for transmission of oil to mussel predators
through ingestion. The widespread distribution of oil-contaminated mussels in 1989 suggests a
similarly widespread availability of oil to mussel predators, such as marine snails, marine
mammals, and birds. However, the effects of ingested crude oil on these predators is generally
not well known.
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Widespread contamination of PWS mussels by EVO did not persist at these stations into
1990. The absence of oil contaminated mussels (except at Sleepy Bay) indicates that particulate
oil dispersed into the seawater column was more limited in 1990 to stations near heavily oiled
beaches such as Sleepy Bay. However, the increasing EVO-PAH concentrations in mussels at
Sleepy Bay from April to August 1990 may have been due to cleanup activities. Cleanup efforts
mobilized the spilled oil into adjacent seawaters, and this oil may have accumulated to
progressively higher concentrations in mussels through the summer of 1990 at Sleepy Bay where
beach cleaning activities were substantial. The persistence of EVO-PAHs in Sleepy Bay mussels
to April 1991 indicates that residual oil after the cleanup ended remained a significant
contamination source for mussels (and thus for mussel predators) at least at locations where
substantial oil was left.

The increases of TPAHs observed at Elrington Island and Bay of Isles during 1990 may
have been indirect effects of cleanup efforts. The relative PAH abundances of mussels at these
stations was consistent with diesel oil in August when TPAH concentrations were highest. At
Elrington Island, these TPAH concentrations were very reproducible in August. This
reproducibility suggests that the diesel oil was not the result of contamination during sampling,
although it does not eliminate that possibility. Alternatively, the high August TPAH
concentrations at Elrington Island and at Bay of Isles may have been the result of small, local
diesel oil spills that often attend high marine vessel traffic, such as was present near heavily oiled
beaches in PWS during the summer of 1990. However, the general absence of diesel-derived
PAHs at most stations in PWS in 1990 indicates that the magnitude of diesel oil contamination of
marine waters was small compared with the EVOS.

Mussels in the Gulf of Alaska

Hydrocarbon results for mussels at Gulf of Alaska stations generally corroborate results
for PWS stations. The four Guif of Alaska stations where mussel PAHs were consistent with
EVO in spring 1989 were all near beaches that had been moderately to heavily oiled (Alaska
Department of Environmental Conservation 1990a, 1990b, and 1990c). Conversely, EVO was
not indicated as the PAH source for mussels collected at stations more distant from oiled beaches,
nor in any of the Gulf of Alaska stations sampled in 1990. These results indicate that
contamination of mussels by EVO in the Gulf of Alaska was limited to locations near oiled
beaches in 1989, as was generally the case in PWS.

Naphthalenes in Mussels -

The source of the naphthalenes, that was so consistently prevalent in mussels collected
during the spring of 1989, in PWS is not clear. One possibility is contamination introduced during
sampling or subsequently during sample storage or analysis. Alternatively, mussels in PWS may
have accumulated these naphthalenes from an unknown source which made naphthalenes available
to mussels in 1989, but less so in succeeding years.
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Pristane in Mussels

The relatively high pristane concentrations found in samples of mussels collected during
the spring is probably related to the annual zooplankton bloom in PWS and the northern Gulf of
Alaska. Strong seasonal variation of pristane concentrations in mussels of PWS was first reported
by Karinen et al. (1993), who related the high spring concentrations of pristane they found in
mussels to simultaneously high abundances of Calanus spp. and Neocalanus spp. copepods there.
Closely related species of these copepods in the Atlantic ocean biosynthesize pristane (Avigan and
Blumer 1968) and retain it at concentrations approaching 1% dry weight (Blumer et al. 1964).
Karinen et al. (1993) proposed ingestion of detrital material derived from carcasses of these
copepods as a mechanism of pristane incorporation into mussels. The high concentrations of
pristane found in mussels during spring at, e.g. Petrov Point and Verdant Cove, extends the
geographic range of this phenomenon to the Kenai peninsula. Conversely, the absence of high
spring-time concentrations of pristane in mussels from Kodiak suggests that the geographic range
of this phenomenon may not include Kodiak Island.

Comparison with Historical Data

Except for naphthalenes, concentrations of unsubstituted PAHs and selected methyl-
substituted PAHs in PWS mussels collected from stations that were not impacted by the spilled oil
were generally below detection limits, consistent with results for comparable samples collected
during the period 1977 through 1980 (Karinen et al. 1993). During the period 1977 through
1980, naphthalene and 1-methylnaphthalene were detected sporadically in mussels at
concentrations near detection limits, and most of the remaining PAHs considered in the Karinen et
al. (1993) study were consistently below detection limits. Results are similar for the
corresponding PAH analytes in this study; except naphthalene and methylnaphthalene
concentrations were substantially greater and more consistently detected in mussels collected
during spring 1989. The results of Karinen et al. (1993) together with those of this study affirm
that the seawater in PWS was generally free of petrogenic hydrocarbons just before the Spill,
remained so at stations distant from the path of the spilled oil through the Sound, and returned to
a comparable state by 1991, In particular, the results of these studies together place strong
constraints on the magnitude of other sources of anthropogenic PAHs in mussels (and hence in
seawater) compared with EVO, such as spilled diesel oil associated with beach cleanup efforts,
commercial fishing, or recreational marine vessel traffic. ‘

Sediments

Results of this study imply that contamination of lower intertidal sediments by the spiiled
oil was relatively slight compared with the heavy oiling that frequently impacted upper intertidal
sediments. Results from Natural Resoureces Damage Assessment studies Air/Water Study
Number 2 (O'Clair et al., 1996) and Subtidal Study Number 3B (Sale et al., 1995) indicate that
transport of oil from the upper intertidal to the lower intertidal and subtidal sediments was
mediated primarily by wave (or cleanup) mobilization and dispersion of oiled sediments in the
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upper intertidal to sediments a lower depths, with PAH concentrations in sediments that decrease
rapidly with distance from the local oil source. In this scenario, contamination of lower intertidal
sediments would be transient as oil available for mobilization is depleted and as contaminated
sediments at lower depths continue to be dispersed. The EVO-PAH concentrations found in this
study at Sleepy Bay, that generally decrease with time (Fig. 6), are consistent with this scenario,
as are the low PAH concentrations found in lower intertidal sediments at Elrington Island where
sediment transport fluxes are high due to strong marine and tidal currents. Similarly, the relatively
lower concentrations of PAHs derived from EVO found in lower intertidal sediments at more
protected stations (i.e. Barnes Cove, Bay of Isles, and Crab Bay) are probably due to the
relatively lower wave energy available to mobilize oil contaminated sediments at these stations, or
else to the distance from the nearest heavily oiled sediments.

Sampling stations where sediment transport fluxes are high are indicated by low sediment
perylene concentrations. Perylene is produced diagenetically in PWS sediments (Karinen et al.
1993, Venkatesan and Kaplan 1982), and this diagenesis has been associated with terrigenous
alkanes {(especially C27 and C29) in these sediments. Thus, relatively high perylene
concentrations indicate relatively stable sediments, because stability is prerequisite for diagenesis.
High perylene concentrations therefore indicate depositional environments. Conversely, the
generally low hydrocarbon concentrations at the lower intertidal stations of Sleepy Bay, Elrington
Island, and Perry Island, and the ephemeral appearance of EVO-derived hydrocarbons at these
stations, is because the stations are not depositional environments as indicated by the absence of
perylene.

The foregoing discussion indicates two factors that primarily determine the persistence of
spill-derived hydrocarbons in lower intertidal sediments. These two factors are (1) proximity to a
persistent environmental reservoir of spilled oil, and (2) the depositional environment of the
sampling station. These two factors do not simultaneously favor hydrocarbon persistence in
sediments at any of the stations sampled in this study. Of the three stations where the spilled oil
persisted to 1990, two were non-depositional as indicated by the absence of perylene (Sleepy Bay
and Elrington Island), and the other was a highly depositional environment (Bay of Isles) but was
more distant from heavily oiled beaches than the stations at Sleepy Bay or Elrington Island. The
relatively brief appearances of EVO in lower intertidal sediments at Barnes Cove, Crab Bay, and
Perry Island are probably due to the combined influence of distance from oil reservoirs and the
specific depositional environment at these stations. However, other lower intertidal sites in PWS
that are near reservoirs of beached oil and are depositional environments may be expected to
contain relatively high and persistent concentrations of spilled oil.

The relatively high PAH concentrations consistently found at Constantine Harbor and at
Rocky Bay are clearly not derived from EVO. Karinen et al. (1993) attributed PAHs at these
stations to local anthropogenic sources associated with marine vessels, based on their analysis of
mainly unsubstituted PAHs. However, the additional analysis of the alkyl-substituted PAHs
herein indicates that these PAHs are probably derived primarily from geologic sources external to
PWS. The relatively low proportions of dibenzothiophenes in these sediments clearly indicates a
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source other than the spilled oil. The pattern of relative PAH abundances we found in intertidal
sediments at Constantine Harbor is consistent with the pattern that has been identified with
petroleum seepage oil near Katalla that is swept into PWS through Hinchinbrook Entrance along
with Copper River sediments by the Alaska coastal current (Page et al. 1995). Although our
results generally confirm the source identification (at least insofar as a geologic source external to
PWS) and transport mechanism described by Page et al. (1995); our results also suggest that the
exact PAH source may be other than petrogenic.

A geologic PAH source external to PWS is consistent with the invariance of PAH
concentrations and with the relatively high perylene concentrations at Constantine Harbor and
Rocky Bay. Mean TPAH concentrations were constant during the two years of this study at both
stations. Furthermore, intertidal sediment PAH concentrations measured in common in this study
and during the period 1977 through 1980 by Karinen et al. (1993) are nearly the same at these
stations (Table 2), indicating that these PAH concentrations have been almost constant over a
period of nearly 15 years. Both stations are stable depositional environments, as indicated by the
relatively high perylene concentrations at them. The remarkable invariance of PAH
concentrations in these sediments suggests a general absence of anthropogenic PAHs during this
15 year period, at least in comparison with the magnitude of the geologic PAH source.

The temporal invariance suggests that the PAHs in the intertidal sediments at Constantine
Harbor and Rocky Bay are not subject to weathering processes that generally characterize
petroleum degradation in the marine environment (e.g. Fig. 4). The high and persistent relative
abundance of unsubstituted PAHs in these sediments further contraindicates weathering
influences. In addition, the absence of phytane in these sediments, and the absence of the PAHs in
the mussels at these stations, suggests that these PAHs are associated with a relatively refractory
matrix. This matrix could be clay particles that have strongly adsorbed PAHs derived from
petroleum seeps near Katalla, or alternatively, the matrix could be a form of coal in the Copper
River drainage that has a pattern of relative PAH abundances that is low in dibenzothiophenes. In
either case, the PAHSs from this source are evidently not bioavailable, as indicated by the absence
of these PAHs in the mussels at these two stations.

At stations along the Spill path, the relatively low concentrations of PAHs derived from
the geologic PAH source external to PWS suggests substantial depletion of these PAHs from the
upper seawater column soon after seawater enters PWS through Hinchinbrook Entrance. PAHs
from this source were generally less than 100 ng/g in intertidal sediments at stations along the
Spill path, including the highly depositional stations at Barnes Cove and at Bay of Isles; therefore,
this source is probably not significant in intertidal sediments within the path of the spilled oil
through PWS, although this source may contribute more substantially to subtidal sediments,
especially deeper subtidal sediments.
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Table 2.--Comparison of TPAHs in sediments at Constantine Harbor and at Rocky Bay during the periods 1977 to 1980 (Karinen et al,
1993), and 1989 to 1991 (this study). Included are ali PAHs measured in common to both sets of data. N = number of samples; SE =
standard error. Units are ng PAH/g dry sediment weight.

Constantine Harbor Rocky Bay
1977-1980 1989-1991 1977-1980 1989-1991

BAH" N Mean SE N Mean SE N Mean SE N Mean SE

Naph 11 467 0.47 16 330 0.57 8 4.50 0.66 19 6.47 0.82
Menap2 13 1455 1.80 16 1203 0.49 10 7.74 1.32 19 7.14 0.43
Menap! 13 1165 1.71 17 11.91 0.43 10 2.29 0.52 19 3.34 0.64
Dimeth 13 9.17 1.50 16 8.03 0.29 10 4.68 0.65 19 4.17 0.18
Trimeth 13 6.81 0.84 16 558 .13 10 Q.00 -- 19 0.55 0.10
Biphenyl 13 8.85 0.78 16 88l 0.35 10 362 0.63 19 4.22 043
Fluorene 13 343 0.44 16 3.57 0.11 10 10.72 1.54 19 9.64 0.38
Dithio 13 251 0.69 16 2.48 0.08 10 1.78 0.68 19 1.16 0.10
Phenanth 13 3262 384 16 2791 1.02 10 37.89 592 19 2932 1.24
Mephenl 12 6.62 1.41 16 978 0.41 9 241 (.81 19 2.55 040
Anthra 13 0.09 0.07 16 0.00 -- 10 1.80 047 19 1.60 0.37
Fluorant 13 403 1.48 16 310 0.10 10 9.74 1.50 19 597 0.54
Pyrene 12 7.27 2.58 16 3.76 0.09 8 12.6] 219 19 6.90 0.51
Benanth 13 2.07 0.85 16 1.32 0.10 10 1.31 0.49 18 1.08 0.32
Chrysene 13 8.16 1.89 16 7.17 0.34 10 13.03 272 18 6.48 0.79
Benepy 13 529 1.47 16 3.57 0.17 10 8.90 1.67 19 4.70 043
Benapy 13 0.40 033 16  0.00 -- 10 0.85 0.73 19 0.42 0.25
Perylene 13 R046  15.41 16__17.97 0.74 10 3330 5.34 19 13.79 0.87

*PAH abbreviations are given in Table I-2, Appendix .
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Weathering

Comparison of the relative abundances of EVO-PAHs in sediments and in mussels at
Sleepy Bay suggests that the composition of the spilled oil changed little after May 1989. Losses
of less alkyl-substituted PAH homologues and of lower molecular weight PAHs (especially
naphthalenes) were striking in the oil of Sleepy Bay sediments and mussels between early April
and early May, but were progressively less so over the following two years. Consequently, the
relative PAH abundance patterns depicted in Figures 4 and 7 should be reliable indicators of the
spilled oil in sediments, mussels, and in other matrices where active biochemical catabolism or
differential physical partitioning are not factors.

Moreover, the comparatively small changes in the relative PAH abundance patterns
between 1990 and 1991 suggests that the 1991 pattern may undergo subsequent alteration only
very slowly so that substantially similar patterns may be evident in contaminated sediments of
PWS for several additional years.

Data Variability

Most of the variability among TPAH and TNA concentrations of replicate sediment or
mussel samples is probably due to real analyte concentration differences rather than to errors
introduced during sampling or in the analytical laboratory. CVs were very low, usually less than
15%, for these analytes in sediments collected from Constantine Harbor or Rocky Bay.
Concentrations of these analytes varied little at these two stations temporally, which suggests a
distribution of the analytes that is relatively homogenous in the immediate vicinity of these
stations. If replicate variability were due primarily to sampling or subsequent analysis, then
analyte variability consistent with other stations would be expected at Constantine Harbor and
Rocky Bay. However, since the variability of these analytes is lowest at the two stations where
these analytes are most homogeneously distributed spatially, the higher variability at the other
stations is probably the result of more patchily distributed analytes at them.

Conversely, CVs of TNAs in mussels were higher than in sediments, and were higher than
TPAHs in mussels or sediments. This is probably due to dietary and nutritional differences among
sampled mussels. Most of the alkanes in mussels, that did not contain the spilled oil, were derived
from marine algal or terrigenous detrital sources that were probably ingested as food.

Restoration Criteria

Results from this study for stations that were not impacted by the Spill may be used to
determine quantitative restoration criteria for beaches that were oiled by the Spill. In general, the
hydrocarbon results of this study for stations outside the path of the spilled oil, and for stations
sampled prior to spill impacts, confirm the conclusions of Karinen et al. (1993} that the intertidal
area of PWS was nearly pristine (with the minor exception of depositional sites influenced by seep
oils) with respect to petrogenic hydrocarbon contamination prior to the Spill. This conclusion
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derives from the sporadic occurrence of PAHs in intertidal sediment and mussels at
concentrations near detection limits observed by Karinen et al. (1993}, and herein at stations in
western PWS that were not impacted by the Spill. The magnitude and composition of PAHs
observed at these unimpacted stations may therefore be used as a standard for determining the
restoration of oiled beaches. Specifically, oiled beaches should be considered as fully restored
when the dry weight TPAH concentration of (1) intertidal sediments is less than 100 ng/g, and (2)
mussels is less than about 200 to 400 ng/g, with the higher mussel concentrations due mainly to
naphthalenes.

CONCLUSIONS

1. Mussels within or near the path followed by the spilled EVO incorporated whole, particulate
oil during the spring and summer of 1989. Oil contamination of mussels was highest during the
two months immediately following the Spill at stations closest to heavily oiled beaches, and
declined thereafter below detection limits by 1990 except at the most heavily oiled beaches.

2. Contamination of lower intertidal sediments by EVO was relatively slight, even at beaches that
were heavily oiled in the upper intertidal areas. EVO was often not evident in these sediments,
and when present, did not exceed 1,000 ng/g TPAH. Also, TPAH derived from EVO declined by
a factor of about ten annually in lower intertidal sediments where EVO was detected in 1989,

3. Intertidal sediments at stations near Hinchinbrook Entrance contain 300-600 ng/g TPAH
apparently derived from geological sources external to PWS, but PAHSs from this source were not
evident in intertidal sediments at stations within the path of spilled EVO. The general absence of
PAHs in PWS mussels from sources other than EVO indicates a general absence of anthropogenic
contamination of seawater in PWS apart from the Spill.

4. Results for pristane in this study confirm an earlier observation of substantial increases of this
alkane in mussels during spring which subside by late summer.

5. Results from this study for stations that were not impacted by the Spill may be used to
determine quantitative restoration criteria for beaches that were oiled by the Spill. Specifically,
oiled beaches should be considered as fully restored when the dry weight TPAH concentration of
(1) intertidal sediments is less than 100 ng/g, and (2) mussels is less than about 200 to 400 ng/g,
with the higher mussel concentrations due mainly to naphthalenes.
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Table I-1.--Deuterated surrogate hydrocarbon standards used for determination of alkanes and
PAHs in sediment and mussels. 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 PAHs, and the concentration in hexane of each of the standards in the sample spiking solution.
A 500 uL 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 I-2 and I-4 with the deuterated standards listed here.

Concentration in

ILD. Quantification spike solution
number Name ion mass (ng/ml)
1 Naphthalene - d,, 136 2.50
2 Acenaphthene - d,, 164 2.50
3 Phenanthrene - d,, 188 2.00
4 Chrysene - d;, 240 2.00
5 Benzo[a]pyrene - d,, 264 2.50
6 Perylene - d; 264 2.50
7 n-Dodecane - d,, N/A ~10.50
8 n-Hexadecane - d,, N/A 9.79
9 n-Eicosane - d,, N/A 10.40
10 n-Tetracosane - ds, N/A 9.89
11 n-Triacontane - d,, N/A 10.00
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Table I-2.--Calibrated PAHs determined in sediments and mussels. The calibrated aromatic hydrocarbons, and standardized abbreviations for them, are listed below,
together with the number of the associated surrogate standard (see Table I-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.

[.D. number
Quantification Confirmation Expected of surrogate
PAH Abbreviation ion mass ion mass jon ratio standard used
Naphthalene Naph 128 127 15 ]
2-Methylnaphthalene - Menap2 142 141 88 ]
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 ' Bipheny! 154 152 28 1
Acenaphthylene Acenthy 152 153 I3 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-fluoranthene Benzokfl 252 253 22 5
Benzo-¢-pyrene Benepy 252 253 23 5
Benzo-a-pyrene Benapy 252 253 24 5
Perylene Perylene 252 253 25 6
Indeno-1,2,3 cd-pyrene Indeno 276 277 24 5
Dibenzo-a h-anthracene Dibenz 278 279 22 5
Benzo-g.h.i-pervlene Benzop 276 2717 23 5
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Table I-3.--Uncalibrated PAHs determined in sediments and mussels. The uncalibrated aromatic hydrocarbons, and standardized
abbreviations for them, are histed below, together with the quantification ion mass and retention time windows used for 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 Clfluor 180 15.0-18.0
C2 - Fluorenes C2fluor 194 16.5-20.0
C3 - Fluorenes C3fluor 208 18.0-215 .
C1 - Dibenzothiophenes 7 Cldithio 198 17.0-21.0
C2 - Dibenzothiophenes C2dithio 212 18.0-23.0
C3 - Dibenzothiophenes Cidithio 226 19.5-26.0
C1 - Phenanthrenes/Anthracenes Clphenan 192 17.5-205
C2 - Phenanthrenes/Anthracenes C2phenan 206 19.0-225
C3 - Phenanthrenes/Anthracenes C3phenan 220 200-235
C4 - Phenanthrenes/Anthracenes C4phenan 234 21.0-25.0
C1 - Fluoranthenes/Pyrenes C1ifluora 216 20.0-28.0
C1 - Chrysenes Clchrys 242 245-275
C2 - Chrysenes C2chrys 256 26.0-29.0
C3 - Chrysenes C3chrys : 270 27.0-31.0
C4 - Chrysenes Cdchrys 284 28.0-33.0
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Table 1-4.--Calibrated alkane hydrocarbons determined in sediments and mussels. The calibrated
alkane hydrocarbons, and standardized abbreviations for them, are listed below, together with the
number of the associated surrogate standard (see Table I1-1).

1.D. of
Name : Abbreviation Surrogate 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 11
n-Tetratriacontane C-34 11
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Table I-5.--MDLs of calibrated PAHs and alkane analytes in sediment and in mussel tissue. These MDLs are given as
absolute masses in ng; MDLs for these analytes in specific samples were calculated as the ratio of these absolute masses and
the sample dry weight.

Alkane Sediment Mussel
Cl10 61.8 1340
Cll 44 8 78.4
Cl2 67.0 51.0
C13 576 103.0
Cld 45.0 196.0
Cl3 : 2020 181.0
Clé 88.4 2840
C17 1136 379.0
Pristane 210.0 204.0
Cl8 242.0 1470
Phytane ' 242.0 147.0
C19 55.0 . 173.0
C20 108.4 197.0
C21 942 145.0
c22 62.6 541
C23 2220 107.0
C24 350.0 124.0
C25 75.4 73.0
C26 2120 74.6
c27 : 170.2 141.0
C28 140.8 129.0
C29 1524 239.0
C30 186.0 158.0
C31 186.0 158.0
C32 242.0 110.0
C33 242.0 1100
C34 144.6 64.4
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Table I-5.--(Con’t).

Aromatic Sediment Mussel
Naph 10.14 22.01

Menap2 9.44 9.94
Menapl : 20.60 13.06
Clnaph 30.04 23.00
Dimeth 19.50 7.03
C2naph 19.50 7.03
Trimeth 9.46 423
C3naph 9.46 4.23

C4naph 9.46 4.23
Biphenyl 43.00 7.52
Acenthy 25.00 573
Acenthe 12.14 5.40
Fluorene 18.26 4.97
ClHluor 18.26 497
C2fluor 18.26 4.97
C3fluor 18.26 4.97
Dithio 964 3.54
Cldithio 9.64 3.54
C2dithio 9.64 3.54
C3dithio 9.64 3.54
Phenanth 13.34 829
Mephenl 27.20 557
Clphenan 27.20 5.57
C2phenan 27.20 5.57
C3phenan 27.20 5.57
C4phenan 27.20 5.57
Anthra 33.20 6.50
Fluorant 9.12 11.79
Pyrene 10.44 9.75
C1flucranth 9.12 11.79
Benanth 334 4,28
Chrysene 26.36 5.54
Clchrys 26.36 5.54
C2chrys 26.36 5.54
C3chrys 26.36 5.54
Cdchrys 26.36 5.54
Benzobfl 12.22 6.01

Benzokfl 7.96 7.75
Benepy 12.08 821

Benapy 32.20 6.54
Perylene 11.68 9.4]

Indeno 6.80 4.43

Dibenz - 4.94 376
Benzop 9.34 5.53
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Table II-1.--Concentrations of PAH in MUSSELS collected from PWS, Alaska, for this study.
Tables I-2 and I-3 contain keys for the PAH abbreviations used here. Tables 1 and 2 list the station
names, numbers, locations, and collection dates that correspond with those listed here. Stations
established in 1977 described by Karinen et al. (1993) are italicized. Concentrations are means of #
replicated determinations reported as ng PAH/g dry tissue weight; the mean sample wet and dry
weights are also given. Total aromatics (i.e. TPAH) is the sum of the listed mean PAH
concentrations with perylene excluded, followed by the standard error of the sum. Hyphens indicate
concentrations below MDLs adjusted for the sample weight. Only samples that had surrogate
standard recoveries greater than 30% and less than 150% are included in this table; samples that
were excluded on this basis are listed in Table I1-9.
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Prince Wiliam Sound mussel samples

Station Bames Bames Bames Bames Bames Barmnes Barnes Barnes Bames
Name (#) Cove (1) Cove (1) Cove (1) Cove (1) Cove (1) Cove (1) Cove (1} Cove (1) Cove (1)
Date collected 3iMar-89 07-Apr89  06-May89 24-Jun89 17-Aug89 25-Apr80  22-Jun-80 O6-Aug90  20-Apr-91
Mean wet wi. (g) 2091 103 108 8.43 9.56 809 8.13 9.80 8.70
Mean dry wt. {g) 092 0.86 083 0.78 0.60 1.06 0.78 0.68 061
N 3 3 3 3 3 3 2 1 3
PAH's(ng/g)

Naph 54.7 94.0 24.3 120 145 - - - -
Menap2 523 623 - - - - - - -
Menap1 22 284 4.9 - 8.26 - - - -
Dimeth - - 283 - - - - - -
C2naph 202 175 206 - - - - - -
Trimeth - - 105 - - - - B -
C3naph 126 153 475 5.94 243 - 289 - -
C4naph . 477 - 16.8 - 14.4 - - - -
Biphenyl - 367 8.08 - 4.49 - . - -
Acenthy - - - - - - - - -
Acenthe - - - - ixn - - - -
Fluorene - - - - - - - - -
C1lfluor - 213 2.96 - 276 - - - -
C2flor 6.10 434 335 593 472 365 - - 261
C3fluor 130 5.668 245 - 411 1.45 - 7.89 7.33
Dithio - - 123 - - - - - -
C1dithio - 174 41.8 857 - - - - -
C2dithio - 8.48 87.6 748 - - - - -
C3dithio 467 - 59.6 1.37 - - - - -
Phenanth - - 204 - - - - - -
Mepheni - - 263 8.23 - - - - -
C1iphenan - 17.2 8.2 181 4.00 - - - 667
C2Zphenan - 108 14 16.4 - - - - -
C3phenan - - 107 135 - - - - -
C4phenan - - - - 5.16 - - - -
Anthra - - - - - - - - -
Fluorant - 50 - - - - - - -
Pyrene - - - - - - - - -
Cifora - - - - - - - - -
Benanth - - - - - - - - -
Chrysene - - 6.48 - - - - - -
Clchrys - - 495 - 339 - - - -
C2chrys - - 250 - - 228 - - -
Cichrys - - - - - - - - .
Cdchrys . - - - - - - - -
Benzobfl - - - - - . - - -
Benzokfl - - - - - - - - -
Benepy - - - - oo - - - -
Benapy - - - - - . - - -
Perylene - - - - . - - - -
Indeno - - - - - - - - -
Dibenz - - - - - - . . -
Benzop - - - - - - - - -
Total Aromatics 1431209 2301763 770115 195443 2 71.24134 7371387 2.8912 69 7.89 40.117.40
{wio Perylene)
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Prince Wiliam Sound mussel samples

Slalion Bay of Bay of Bay of Bay of Bay of Bay of Bay of Bay of
Name (#} Isles (2) Isles (2) Isles (2) Isles (2) lsles (2) Isles {2) Isles {2) Isles (2}
Date collected 30-Mar-89 08-Apr89 O06-May89 24Jun89 16-Aug89 25-Apr-80 22-JunB0  18-Apr-B1
Mean wet wi. (g) 10.4 9.50 104 101 942 762 506 858
Mean dry wt. (g) 065 074 073 0.84 056 0.18 068 055
N 3 3 2 3 1 2 1 3
PAH's(ng/g)

Haph ne m 22 108 - - - 18
Menap?2 1.3 83 k¥ 6.08 - - - -
Menap1 122 101 445 470 - - - 263
Dimeth 435 872 66.2 133 - - - -
C2naph e 367 279 M6 - - - -
Trimeth 253 806 103 277 - - - -
C3naph 275 497 688 186 - - - -
C4naph ’ 208 303 584 210 107 - - -
Biphenyl 478 332 214 - 150 119 - -
Acenthy - - - - - . - -
Acenthe - - - - - - - -
Fluorene - ne 210 - - - - -
Cifluor 246 886 13 887 143 - - -
C2Muor 1086 2% 521 286 439 - 431 -
C3fluor 163 209 678 387 18 - 443 -
Dithio - 890 105 290 - - - -
C1dithio 1.82 253 648 237 334 - - -
C2dithio - 586 2000 817 237 5.80 550 586
C3dithio - 558 2080 835 366 133 58.7 875
Phenanth - 141 200 66.2 180 - - -
#Mephent - 120 303 140 2.2 - - -
Ciphenan 368 525 1400 §62 68 4 57 64.3 -
C2phenan - 836 3120 1370 304 448 867 143
C3phenan - 844 40 1600 438 415 734 19.6
Cdphenan 35 187 B35 630 403 449 64.1 -
Anthra - . - - - - - -
Fluorant - - 242 349 - - - -
Pyrene - - 218 a7 - - . -
Cifluora - 795 267 168 435 - - -
Benanth - - 6.60 1He - - - -
Chrysene - 75.4 293 176 70 658 - 9.48
Cichrys - 101 435 289 124 682 - 158
C2chrys 8.47 893 289 189 124 396 - -
C3ctuys - 303 138 83.2 - - - -
C4chiys - 262 589 116 - - - -
Benzobfl - - 253 26.2 - - - -
Benzokfl . - - - - - - -
Benepy - - 506 383 - - - -
Benapy - - - - - . -
Perylene - . B - -
Indeno - - - - . - - .
Dibenz - - - - - -
Benzop - - - - -
Total Aromatics 466£212 6550+943 1800011540 85001579 2530 205:437 489 112157.0

{w/a Perylene)
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Prince Wiliam Sound mussel samples

Slation Bigh Bigh Bigh Biigh Biigh Bigh Bigh Bigh
Name (#) ilend(3)  island(3)  island(3) Island(3) Islend(3) Ishnd(3)  island(3)  Island (3)
Date coliected 28-Mar-89  02-May-89  18-Jun-89 15-Aug8%  28-Apr-80  21-Jun-00 O05Aug®0  17-Apr-81
Mean wet wt. (g) 9.59 10.2 1.3 9.74 8.77 889 11.0 9.16
Mean dry wt. (9) 677 0.99 0.96 0.59 0.82 0.83 0.82 0.69

N 3 3 3 3 3 3 2 2
PAH's{ng/g)

Naph 98.7 521 253 - - - - -
Menap2 1.7 - 14.9 - - 7.45 - -
Menap1 16.8 - 119 - - - . .
Dimeth - - - - - - -
C2Znaph 16.4 1.2 578 391 431 18.8 - 5.31
Trimeth - -
C3naph 308 533 - -
C4naph © 307 - - 226 - 154 -
Biphenyl - - - 4.56 - 14.7 517 -
Acenthy - - - - - - . -
Acenthe - - - - - - - -
Flucrens - -
Clfluor - -
C2luor 116 1.40 233 9.58 - 8.45 - -
C3fluor 13.0 4.32 4.30 - - 10.4 - -
Dithio 1.83 1.42 - - - - - -
C1dithio - 411 - - - - - -
C2dithio - 825 - - - - - -
C3adithio - 087 - - - - - -
Phenanth - 9.05 - 6.39 - - - -
Mephent - - .

Clphenan 475 126 200 - - 429 - -
C2phenan - 12.5 263 - - - - -
C3phenan 6.54 1.98 - - - - - .
C4phenan 521 - - - - - - -
Anthra - - - - - - - -
Fhluorant - - - - - - - -
Pyrene . . - . - - . .
C1fluora - -
Benanth - .

Chiysens - -

Cichrys 3.46 - 1.21 - - - - -
Clchuys - -

Cichrys - -

Céchrys - .

Benzohl) - - - - - - - -
Benzoldl - - - - - - - -
Benepy - . - . . . . R
Benapy - - - - - - - -
Perylene . - - - - - - -
Indena - - - . - . . .
Dibenz . - - . - - . .
Benzop - - - - - - . -

Total Aromatics 225+51.2 12514.60 312e111 47.1:333 4312431 1202113 B8.89+1.45 8674095
(w/o Perylene}
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Prince Wiliam Sound mussel samples

Station

Nama (¥)

Date collected
Mean wet wt. {g)
Mean dry wt. (g)
N

PAH's(ng'g)

Naph
Menap2
Menap1
Dimeth
C2naph
Trimeth
C3naph
Cénaph
Biphenyl
Acenthy
Acenthe
Fluorene
Clfluor
C2fluor
Caluer
Dithio
Cidithio
C2dithio
Cadithio
Phenanth
Mepheni
C1phenan
C2phenan
C3phenan
C4phenan
Anthra
Fluorant
Pyrene
C1flucra
Benanth
Chrysene
Cichrys
C2chrys
C3chrys
Cachrys
Benzobfl
Benzokfi
Benepy
Benapy
Perylene
Indeno
Dibenz
Benzop

Total Aromatics
(w/o Perylene)

Constantine
Harbor {4)
21-Jun-89

8.57
077
2

6404187

Constantine
Harbor {4)
25-Apr-90

5.03
0.66
1

Constantine
Harbor (4)
22-Jun-90

831
0.83
3

23.8+16.7
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Prince Wifiam Sound mussei sampies

Station Crab Crab Crab Crab Crab Crab Crab Crab
Name (#) Bay (5) Bay (5) Bay (5) Bay (5) Bay (5) Bay (5) Bay (5) Bay (5)
Date collected 01-Apr-89  07-May-89 18-Jun89 17-Aug-89 26-Apr-80 23-JunS0 07-Aug-90  20-Apr-01
Mean wet wi. {g) 103 106 658 101 832 810 10.2 8.40
Mean dry wt. (g) 0.99 0.79 0.76 0.75 0.81 095 0.88 0.72
N 3 2 3 3 3 2 3 2
PAH's(ng/g)

Naph 113 527 582 - - - 127 -
Menap2 530 6.18 - - - - - -
Menap1 9.58 258 9.23 - - - 16.3 -
Dimeth - 584 - - - - - ' -
C2naph 19.8 343 142 - - - 122 -
Trimeth - 144 207 - - - - -
C3naph 8.24 821 225 7 - - 238 -
C4naph L. 21 13.8 5.09 - - 240 -
Biphenyl 104 5.96 - - - - - -
Acenthy - - - - - - - -
Acenthe - - 282 - - - - -
Fliorene - 3.08 - - - - - -
C1fluor - 198 9.77 - - - 237 823
C2fluor - 369 233 5.46 - - 117 179
C3fluor 549 274 8.67 - - - $.30 19.6
Dithio - 153 183 - - - - -
Cidithio - 613 133 - - - 8.1§% -
C2dithio 1.39 172 %7 502 - - 154 -
Cdithio 5.19 162 28 348 - - 2.99 -
Phenanth - 204 103 - - 792 - -
Mephen? - 386 647 k¥rs - - 6.24 -
C1iphenan 1.88 152 6 703 - - 188 282
C2Zphenan - 295 54.3 107 - - 253 -
C3phenan - 24 424 735 - - 17.2 456
Cdphenan - 206 103 - - - - -
Anthra - - - - - - - -
Fluorant - 7.97 - - - 4.94 - -
Pyrene - - - - - - - -
Cifiuora - - - - - - - -
Benanth - - - - - - - -
Chrysene - N4 6.50 - - - - -
Cichrys - §7.7 a73 - a7 5.40 360 -
C2chiys 13.7 579 320 - - - - -
C3chrys - - - - - - - -
Cdchuys - - - - - - - -
Benzobfl - - - - - - - -
Benzoifl - - - - - - - -
Benepy . 6.40 - - - - - -
Benapy - - - - - - - B
Perylene - - - - - -
indenc - - - - - - - -
Dibenz - - - - - - - -
Benzop - - - - - - - -

Total Aromatics 1931196 17903134 4004207 5141260 3.78:3.78 18.317.45 20711389 78.5t109
(wio Perylene}
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Prince Willam Sound mussel samples

Station Elringten Elrington Elrington Elrington Elrington Elrington Elrington Green
Name (#) Island (6) Island (6) Island (6) Island (6} Island (6) Island {6) island (6) Island (7)
Date collected 10-May-69  19-Jun89 17-Aug89  26-Apr-90  23-Jun80 O07-Aup90  19-Apr-91 03-Apr-89
Mean wet wt. {g) 106 10.0 10.1 795 8.68 1.1 g.u8 879
Mean dry wt. (g} 084 077 0.80 089 1.10 1.25 0.81 0.82
N 3 3 2 3 3 3 3 2
PAH's{ng/g)

Naph - 58.1 - 14.0 - - 233 954
Menap2 160 - - - 436 - - 7420
Menap1 166 147 - C. - - 355 5960
Dimeth 485 - . - 5.44 28.7 - 6810
C2naph 247 16.0 - - 2.7 146 - 8220
Trimeth 87.0 290 451 - 237 791 - 6540
C3naph 674 244 27.3 - 18.2 556 - 38700
C4dnaph - 1150 510 154 - 224 583 - 21900
Biphenvl 6.71 - - 270 140 - - 1240
Acenthy - - - - - - - -
Acenthe - . - - - - . -
Fluorene 103 - - - - 6.49 - 1340
C1fiuor 172 104 150 - 3.64 80.3 - 5540
C2fluor 825 781 218 537 208 290 - 10100
C3Mluor 1410 1470 250 - 122 226 230 7160
Dithio 65.3 276 - 1.85 - 254 - 4480
Cidithio 781 578 56.7 - 298 183 - 12800
Cadithio 2610 3300 340 200 801 328 - 17800
C3dithio 3890 4120 624 7.45 128 241 s 10300
Phenanth 113 68.0 10.6 - - 49.6 - 6440
Mepheni k10| 239 155 - 220 983 - 4900
Ctphenan 1380 1270 84.2 2R 102 286 - 22000
GC2phenan 3640 4620 413 114 19.7 450 3.4 23600
C3phenan 4160 6490 766 11.2 245 314 9.59 17000
C4phenan 2590 2080 681 4198 424 707 2.48 1790
Anthra - 297 - - - 4.36 - -
Fluorant 435 n7 - - - - - 282
Pyrene 471 99.9 - - - - - 436
Ciflucra 1300 604 196 - - 773 - 2090
Benanth 19.5 30.3 487 - - - . 534
Chiysene 357 692 85.0 119 122 - 7.8 1240
Cichrys 728 1280 215 mm 561 6.56 7.48 1870
C2chrys 669 884 196 6.59 191 415 5.67 734
C3chrys "7 42 107 1.97 1.81 - - 1230
C4chrys 724 66.2 9.81 - 243 - - 378
Benzobfl 50.2 733 820 - - - - 182
Benzokfl - - - - - - - -
Benepy 94.3 127 19.7 - - - - 329
Benapy . 5.84 - - - - - 836
Perylene - - - - - - - 393
Indeno - - - - - . - - 17.0
Dibenz - - - - - - - 155
Benzop 6.79 126 - - - - - 610

Total Aromatics 2750021120 30100+5060 448011890 905:t41.8 2412123 38601167 1031221 234000432400
{w/o Perylene)
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Prince William Sound mussel sampies

Station

Name (#)

Date collected
Mean wel wt. (g)
Mean dry wt. (g)
N

PAH's(ng/g)

Naph
Menap2
Menap1
Dimeth
C2naph
Trimeth
C3naph
Cdnaph
Biphenyl
Acenthy
Acenthe
Fluorene
Cifluor
C2fluor
Cafluor
Dithio
Ctdithio
C2dithio
C3dithio
Phenanth
Mephen
Cilphenan
C2phenan
Caphenan
C4phenan
Anthra
Fluorant
Pyrene
Cifuora
Benanth
Chrysene
Cichrys
C2chrys
C3chrys
Cdchrys
Benzobfl
Benzokl
Benepy
Benapy
Perylene
Indeno
Dibenz
Benzop

Total Aromatics
(w/a Perylene)

Naked Naked Naked
island (8) Island (8) Island (8}
28-Mar-89  0B-Apr89  08-May-89
951 093 9.99
067 079 1.10
3 3 3
298 137 73.2
383 956 -
15.7 908 -
. 80.1 1.92
131 a4 15
- 86.6 5.44
220 598 566
. 725 425 127
- 264 116
- 171 -
24 125 102
888 344 781
158 303 120
- 8§37 34
an n 623
296 629 273
1.86 551 340
- 111 247
- 135 A5
309 570 136
- 990 4N
524 735 542
- 212 212
- - 4.01
- - 38
- 647 381
- 66.9 465
485 737 776
10.2 730 475
8.01 36.4 8.39
- 237 -
5261150 69801245  2790:66.3

Naked
Isiand (8)
18-Jun-89

10.7
121
3

580192.5

Naked
island (8)
15-Aug-89

100
073
3

26421.64

Naked
Istand (8)
24-Apr-90

8.83
697
3

16.127.31

Naked Naked
Island (B) Island (8)
21-Jun80  05-Aug-90
821 10.4
1.04 1.08
2 2
- 7.68
- 106
4.68 -
4 661468

Naked
Island (8)
15-Apr-91

9.37
0.8

24

474

267
537

1854577  B251328



Prince William Sound mussel samples

Station Olsen Olsen Oisen Ofsen Olsen Oisen Oisen
Name (#) Bay (9) Bay (9} Bay (9) Bay (9) Bay (9) Bay (9) Bay (9
Date collected 06-Apr-89  0f-May-89  18-Jun-89 28-Apr-30  25-Jun-90 09-Aug-90 15-Apr-91
Mean wet wt. (g) 9.99 10.1 9.90 8.52 9.68 10.9 9.62
Mean dry wi. (g) 1.03 091 0.72 084 099 0.82 091
N 3 3 3 3 3 2 2
PAH's(ng/)

Naph 177 47.6 347 - - - -
Menap2 122 3.47 313 - 346 - -
Menapt 13.1 - 46.3 - 10.1 - -
Dimeth - - - - 240 - -
C2naph 10.6 310 446 - 113 7.99 -
Trirneth - - - - 358 342 -
C3naph - - - - 10.4 t7e -
C4naph T 40.0 - - 17.1 14.7 -
Biphenyt 6.52 4.04 5.09 314 8.70 - 395
Acenthy - - - - - - -
Acenthe - - - ' - - - -
Fluorene - - - - - - -
C1fluor 1.77 6.85 1.87 - 1.62 9.51 -
C2fluor 21.1 15.5 5.46 4.89 8.76 3.92 -
C3fuor 130 10,9 3.54 278 438 1.06 -
Dithio - - - - - 278 -
C1dithic - - - - 133 8.56 -
C2dithio - - - - 1.18 19.0 -
Cadithio - - - - - 239 -
Phenanth - 511 - - - - -
Mephent - - - - - 4.21 -
Ciphenan 11.5 213 226 - - 16.3 -
C2phenan 57 - - - - 29.5 -
C3phenan 9.27 6.04 - 6.98 233 43.3 -
Cdphenan - 448 - - - 116 -
Anthra - - - - - - -
Fluarant - - - - - - -
Pyrene - - - - - - -
Cifluora - - - - - - -
Benanth - - - - 1.36 - -
Chrysene - - - - 10.1 -
Cichrys 1.83 - - - - 1.5 -
C2chrys - 5.75 . - - 1.70 -
C3ctuys - - - - - - -
Céchrys . - - - - - -
Benzobfl - - - - - - -
Benzokdl . - - - - - -
Benepy . - - - - - -
Benapy - - - - - - -
Perylene - - - - - - -
Indeno - - - . . - -
Dibenz - B - - - - -
Benzop - - - . - - -
Total Aromatics 2811109 155t5.1 447118 178112 1041605 2502245 3.9513.95

{wlo Perylene)
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Prince Wilkam Sound mussel samples

Station Peiry Perry Perry Penty Pemy Perry
Name (#) Istand {10) Island (10} Island (10) Istand (10) Island (10}  Island (10)
Date collected 08-May-89  16-Aug-89 24-Api-90  21-Jun80  05-Aug-80  18-Apr-91
Mean wet wt. (g) 928 9.90 5.05 6.79 835 8.86
Mean dry wt. (g) 093 066 073 061 065 1.06
N 1 2 1 3 1 1
PAH's{ng/g}

Naph - - - - - -
Menap2 - - - - - -
Menap! - - - - - -
Dimeth 10.2 - - - - -
C2naph 129 7.40 - - - .
Trimeth 138 - - - - -
C3naph 797 140 - - - -
C4naph - 874 19.2 - - - -
Biphenyl - - - - - -
Acenthy - - - - - -
Acenthe . - . 492 . -
Fluorene - - - - - -
C1fluor 27 - - - - -
C2luor 113 19.7 - 748 - -
C3fluor 148 959 - 3.84 8.16 -
Dithio 147 - - - - .
C1dithio 96.8 6.76 - - - -
C2dithio 338 203 - - - -
C3dithio N2 235 - 1.99 - -
Phenanth 31 - - - - -
Mephen! 538 - - - - -
C1phenan 192 140 - 6.96 . -
C2phenan 513 348 - 337 - -
C3phenan 578 4.8 - - - -
Cdphenan "ns 183 - - - -
Anthra - - - - - -
Fluorant 188 - - - - -
Pyrene - - - - - -
Ciflucra 31 - - - - -
Benanth - - - - - -
Chrysene 411 528 - - - -
Cichrys 65.3 - - - - 5§35
C2chiys 205 . - - - -
Cachrys 8.40 - - - - -
Cdctuys - - - - - -
Benzobfl - - - B - -
Benzokfl - - - - - -
Benepy - - - - - -
Benapy - - - - - -
Perylene - - - . - -
Indeno - - - - . -
Dibenz - - - - - -
Benzop - - - - . -
Tolal Aromatics 2820 238+1.13 - 208.6114.4 B.16 535
(wlo Perylene)



Prince William Sound mussel samples

Station Rocky Rocky Rocky Rocky Rocky Rocky Rocky Rocky
Name (#) Bay (11) Bay {11) Bay (11) Bay (11) Bay {11) Bay (11) Bay (11) Bay (11)
Date collected 26-Mar-88 04-May-89 21-Jun89 20-Aug-89 25-Apr-80  22-Jun-90  08-AugH0  02-May-91
Mean wet wt. (g) 10.2 103 9.90 684 8.83 886 1.1 6.84
Mean dry wt. {g) 1.02 1.25 1.23 0.85 0.99 1.02 1.04 on
N 3 3 3 3 3 3 3 3
PAH's(ng/g)

Naph 335 8.56 246 - - . . -
Menap2 325 - 24.7 - - - n -
Menap 118 - 201 - - - 12.0 -
Dimeth - 1.48 - - - - 317 -
C2naph 124 17.7 562 - 7 - 127 -
Trimeth - 34 - - - - 237 -
C3naph 8.04 236 6.56 163 395 - 8.67 139
Cdnaph 440 236 1.54 28.0 - - 387 a87.7
Biphenyl C - 2.86 320 346 450 - 143 -
Acenthy - - - . - - . -
Acenthe 288 - 2.90 - - - - -
Fluorene . - - - - - - -
C1fluor 545 1.61 1.00 254 - - - -
C2fluor 328 284 136 870 . 179 164 27
C3fluor 238 203 6.85 501 - - nz -
Dithio - 1.32 - - - - - -
C1dithio 255 152 429 - - . - 1.92
Cdithio - 36.3 11.4 1.52 - . - 5.2
C3dithio 310 M7 133 282 . . - -
Phenanth - 143 - 512 583 . - 106
Mephent - 147 - - - - - -
Cilphenan 9.4 W3 144 3.08 227 - 5.68 106
C2phenan 651 8a.7 237 267 2.46 - 6.82 -
C3phenan 464 M4 254 231 - . 084 245
C4phenan 250 167 1.27 233 - - - -
Anthra - - - - - - - -
Fluorant - - - - - - - 6.33
Clflucra . - - - - - - -
Benanth - - 317 - . - - -
Chrysene - 10.2 - - - - - -
Cichrys . 815 - 258 - - - -
Cchrys 768 7.82 1.77 - - . - -
C3chrys . - - - - - - -
Cdchrys - 200 - - - - 1.67 -
Benzobfl - - - - - - - -
Benzold] - - - - - - - -
Benepy - - - - - - - -
Benapy - - - - - - - -
Perylene - - - - - - - 8.92
indeno - - - - - - - -
Dibenz - - - - - - - -

Benzop - - - - - - - .

Total Aromatics 5441114 4741493 437£178 9361322 2241112 1.7921.79 1081439 1631221
{wfo Perylene)
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Prince Wiliam Sound mussel samples

Station Siwash Siwash Siwvash Siwash Siwash Siwvash Siwash
Name (#) Bay (12) Bay (12) Bay (12) Bay (12) Bay (12) Bay (12) Bay (12)
Date coltected 20-Mar-89  03-May-8%  16-Aug-89  24-Apr90  25-Jun90  09-Aug-%C  18-Apr-91
Mean wet wi. (g) 10.1 10.4 10.5 821 9.29 11.0 8.50
Mean dry wt. (g} 0.88 0.80 0.89 0.7% 1.41 1.22 072
N 3 3 2 3 3 3 2
PAH's(ngig)

Naph 216 - - - 462 - 16.7
Menap2 23.0 - - - - 7.41 -
Menap1 10.0 16.3 - - - - 111
Dimeth 3.08 - - - 1.41 6.04 -
C2naph 13.9 3.67 - 396 2.47 180 7.56
Trimeth - - - - 1.18 428 -
C3naph 5.66 3.53 284 - 3.46 13.9 .
C4naph 68.4 16.7 57.0 - 7.76 1.25 -
Biphenyl - - 5.72 - 9.17 12.3 6.56
Acenthy - - - - - - -
Acenthe - - - - - - 412
Fluorene - - . - . - -
Clfluor 26.0 2.03 4.64 - . - -
C2fluor 14.5 21.7 82.4 9.37 11.7 5.72 209
C3fluor 17.4 12.0 17.2 14.3 399 7.42 11.2
Dithio - - - - - - 2.50
C1dithio 377 - 9.85 - . - -
C2dithio 337 - 184 - - - -
C3dithio .00 - 7.36 157 - - -
Phenanth - - 6.00 - - - -
Mephent - - - - - . -
Ciphenan 333 523 17.3 300 1.55 - 5.56
C2phenan 2.70 - 18.9 - 1.38 - -
C3phenan 537 274 741 - 8.66 - 5.44
C4dphenan anw - 6.00 - . - -
Anthra - - - - 564 . -
Fluorant - - - - - - .
Pyrene - - - - - - .
Cifluora - - - - - - .
Benanih - - - - - - .
Chrysene - - - - - - -
Cichrys 193 - 8.58 . - 204 -
CZchrys 13.2 13.7 4.51 - - - -
Cichrys 54 - - - - . -
CAchrys - - - . - - -
Benzobfl - - - - - - -
Benzokfi - - - - - . -
Benepy - - - - - - -
Benapy - - - - . - -
Perylene - - . - 323 - -
Indeno - - - - - “ -
Dibenz - - - - . . -
Benzop - - - - - - -

Total Aromatics 440+£153 $7.6+583 274161.4 322+16 6 60.4123.6 68.1136.0 81.6£36.0
{wlo Perylene)
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Prince William Sound mussel sampies

Station Sleepy Sleepy Sleepy Sleepy Sleepy Sleepy
Name (#) Bay (13) Bay {13) Bay (13) Bay (13) Bay (13} Bay (13}
Dale collected 07-May-89 17-Aug-89  26-Apr-90  23-Jun90  07-Aug-90  19-Apr-91
Mean wet wt. (g) §.60 10.2 7.85 899 825 9.16
Mean dry wt. (g) 098 0.69 093 1.258 0.86 113
N 3 3 3 3 3 3
PAH's{ng/g)

Naph 7.04 203 - 6.20 245 -
Menap2 238 - - - - -
Menap1 243 - - 511 - -
Dimeth 755 115 - 3.682 16.2 -
C2naph 3010 457 - 46.2 569 -
Trimeth 1530 60.0 - 488 69.0 -
C3naph 10200 478 330 -431 523 7.89
Cdnaph . 10100 83 66.1 595 933 15.6
Biphenyl 937 - - 8.68 - 218
Acenthy - - - - - -
Acenthe - - - - - -
Fluorene 173 - - - - -
Cifluor 1800 159 310 8.51 109 1.45
C2fiuor 5650 1130 885 60.5 697 281
CMuor 6510 2090 216 899 1110 76.4
Dithio 967 242 - 1.78 208 -
C1dithio 5700 688 375 260 455 131
C2dithio 14000 3900 355 130 2110 147
Cadithio 13700 5780 652 194 2650 278
Phenanth 1450 428 459 529 46.1 -
Mephen1 2140 180 1.2 6.46 240 135
C1iphenan 10300 1120 128 90.6 803 NS
C2phenan 198300 4950 443 185 2580 181
C3phenan 18200 7230 806 304 4270 464
Céphenan 7340 3370 5§23 144 1700 209
Anthra 979 8.74 - - 138 -
Fluorant 269 685 - 358 428 119
Pyrene 324 820 - - 623 10.1
Clfluora 3020 742 105 620 440 735
Benanth - 372 320 - 857 5.49
Chrysene 1700 729 128 833 5 79.9
Cichrys 3090 1780 158 116 677 175
C2chrys 2800 1510 189 101 668 119
C3chrys 1710 983 048 85 g7 44.9
Cdchrys 628 297 213 134 56.6 1.9
Benzobfi 170 134 7.76 6.35 648 677
Benzokfl - - 7.87 - - -
Benepy 327 225 16 25 114 347
Benapy 434 278 146 - 427 -
Perylene - - - - - -
Indeno 726 6.90 - - - -
Dibenz 104 7.74 - - 1.27 -
Benzop 452 12 - 3.10 9.86 -

Total Aromatics 143000413900 3860014330 41502205 18301693 2170021510 20302966
{wio Perylene)
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Table 1I-2.--Concentrations of alkanes in MUSSELS coliected from PWS, Alaska, for this study.
Table I-4 contains a key for the alkane abbreviations used here. Tables 1 and 2 list the station
names, numbers, locations, and collection dates that correspond with those listed here. Stations
established in 1977 described by Karinen et al. (1993) are italicized. Concentrations are means of 7
replicated determinations reported as ng alkane/g dry tissue weight; the mean sample wet and dry
weights are also given. "ALKANES" indicates the mean of the sum of all alkanes detected, and
"UCM" indicates the unresolved complex mixture. "Total NAlkanes" is the sum of the listed mean
normal alkane concentrations (i.e., pristane and phytane excluded), followed by the standard error of
the sum. Hyphens indicate concentrations below MDLs adjusted for the sample weight. Only
samples that had surrogate standard recoveries greater than 30% and less than 150% are included in
this table; samples that were excluded on this basis are listed in Table I1-10.
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Prince William Sound mussel samples

Station Bames Bames Barnes
Name (#) Cove (1) Cove (1) Cove {1)
Date collected MN-Mar89  O7-Apr-89  06-May-B9
Mean wet wt. (g) o 103 108
Mean dry wi. (g) 092 0.86 083

N 3 3 3
Alkanes (ng/g)

C10alk - - -
Cilak - - -
C12alk 185 -
C13alk - 477 547
C1dalk 80.5 106 97.1
C15alk 423 112 260
C16alk 280 - 169
C17alk - 138 - -
Pristane 281 255 631
G18alk - - -
Phytane - - -
C1%alk - - -
C20alk - - -
C21alk - - -
C22alk 432 - -
C23alk - - -
C24alk - - -
C25alk - 65.6 -
C26alk - -
C2T7alk - 795 -
C28alk - 720 -
C2%alk - 178 -
Ca0akk - - -
C3talk - - R
C32alk - - -
C33alk - - -
Cialk - -
ALKANES 3760 3040 7050
UCM 40100 30000 14500

Total
NAlkanes 994:739 6612661 6341206

Barnes Bames Barnes
Cove (1) Cove (1) Cove (1}
24Jn-89  17-Aug-BS  25-Apr-80

9.46 an 809
0.80 0.58 1.06
2 1 3
196 - 114

- - 255
- - 36.0
738 260 -
- - 59.5
342 524 287
- - 83.1
- - 124
1150 - 4350
845 - 471
151 - 45.0
- - 70.0
. - §7.0
. . 428
- - 341
- - 406
- - 46.1
47.8 - 441
- - s
141 - 571
- - N3
180 - 453
. - 29.6
- - 626
- - 36.0
- - 3BT
8830 2810 8200
16600 - 32300
1070163 78S 144041440
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Bames
Cove (1)
22-Jun-80

Bames Bames
Cove (1) Cove (1)
068-Aug-80  20-Apr-81
105 8.70
0.94 0.61
3 3
63.6 -
670 568
- 400
62.7 -
108 -
615 -
220000 4810
39300 -
065+118 5684292



Prince Willam Sound mussel samples

Station Bay of Bay of Bay of Bay of Bay of Bayof Bay of Bay of Bay of
Name (#) Isles (2) Isles (2) Isles (2) Isles (2) Istes (2) Isles (2) Isles (2) Isles (2) Isles (2)
Date coliected 30-Mar-89  08-Apr-89 06-May89 24-JunB8 16-Aug89 25-Apr90 22-Jun80 06-Aug90  19-Apr-91
Mean wet wt. (g} 104 950 103 101 967 7.62 828 9.85 8.1t
Mean dry wi. (g) 0.66 0.74 0.72 084 0.58 0.78 0.80 074 0.51
N 3 3 3 3 3 2 2 2 1
Alkanes (ng/g)

C10alk - - 291 - - 334 267 - -
Clialk 414 194 255 282 - 116 393 - -
C12alk 335 32 303 116 831 639 116 A -
C13aik 64.9 460 ag2 640 138 - 239 114 -
Cidalk B 5§75 17 - 124 107 332 - -
C1iSalk - 339 730 223 - 798 1050 1200 o14 -
C16alk - 510 204 - - 164 396 - -
C17alk - 498 453 606 - 262 571 275 -
Pristane 164 1190 2130 1850 320 294 an 376 -
C18alk .- 3o 506 633 - 208 242 215 -
Phytane - 782 511 1410 522 125 452 228 -
C18alk - 342 475 762 - 268 238 - -
C20alk - 410 440 1560 - 260 422 - -
C2talk - 470 476 846 96.1 200 173 133 -
C22alk - 502 710 1280 143 185 238 235 -
C23alk - 474 453 1240 - 895 127 - -
C24alk - 598 561 2220 304 811 486 - -
C25ak - 611 736 1570 514 152 195 154 -
C28ak - 868 s 1990 280 56.1 145 56.8 -
C27alk - 1180 764 1740 340 153 188 175 -
C28alk - 589 529 1180 106 104 27.7 - -
C2%alk - 174 204 779 - 112 203 - -
C30alk - 706 381 496 424 178 147 - -
C3talk - - - - - 165 108 - -
Ca2ak - - 274 253 148 109 - - -
C33ak - - - - - 117 27 - -
C3alk - - 294 - - 102 - - -
ALKANES 3420 26100 40100 75400 17700 13100 19600 151000 4430
UcMm 36700 157000 225000 60700 137000 86000 35100 116000 -
Tolal

NAkanes 4791732 995042220 §71041480 1730016670 35104629 4650:2310 5700:1270  2340:400 -
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Prince William Sound mussel samples

Station Bigh
Name (¥) Island (3)
Date coliected 28-Mar-83
Mean wet wi. (g) 9.59
fMean dry wi. (gj G.77

N 3
Alkanes (ng/g}

C10alk -
Cltalk -
Ci2alk -
C13alk -
Cldalk -
C15alk 219
C1Balk -
Cil7alk -
Pristane -
C1Balk -
Phytane -
CiBalk -
C20alk -
C21alk -
C22alk -
C23alk -
C24alk -
C25alk 39.5
C26alk 367
C27alk -
C28alk -
C29alk -
C30alk -
Calk -
C3zatk -
C33alk -
C34alk -
ALKANES 3240
UCM 63200

Total
NAlkanes 266+36.0

Bigh

istand (3
02-May-83

10.2
099
3

154

9380
9760

622£270

Biigh Bigh
island (3} {sland (3}
18-Jun-89  15-Aug-89

10.3 9.74
096 0.59
3 3

434 -
45.2 182
- 578
732 326
128 -
3720 5890
- 14000

2161464 7711220

Biigh
Istand ()
26-Apr-80
8.77
0.82
3

142

39.4

129
263

273

5970
56500

1280+1020

Jsland {3)
21-Jun-90

335041220
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Bigh

.89
0.83
3

414

363
a150
28800

Bigh
Island (3)
05-Aug-90
11.1
0.82
3

Bligh
istand (3)
17-Apr-91

9.06

0.72



Prince William Sound mussel samples

Station Constantine
Name (#) Harbor (4)
Date coliected 21-Jun-89
Mean wet wt. (g} 8.57
Mean dry wt. {g) 077
N 2
Alkanes (ng/g)

C10ak 124
Clialk 129
C12alk 99.3
C13alk -
Ci4alk -
C15alk ~ 618
Cilbak .
C17ak .
Pristane 548
CiBalk -
Phytane -
C1iBak -
C20alk -
C21alk -
C22alk -
C23alk -
C24ailk .
C25aik .
C26alk .

Constantine
Harbor (4)
25-Apr-90

5.03
0.66

Constantine
Harbor (4)
22-Jun-80

8.317
083
3

458

431
96.8
30.0
120
1030
138

103

15.6

15.4
24.7

370
32.1
35.8

5790
4200

228011540
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Prince William Sound mussel samples

Station

Name (#)

Date collected
Mean wet wt. (g)
Mean dry wt. (g)
N

Alikanes (ng/g)

C1Calk
Cl1alk
C12alk
C13alk
Cildalk
Ct5alk
Ci6alk
C1T7aik
Pristane
C18alk
Phytane
Cigalk
C20alk
C21alk
C22alk
C23alk
C24alk
C25alk
C26alk
C27alk
C28alk
C28alk
C30alk
Cialk
C32ak
C33alk
C34alk
ALKANES
UCM

Total
NAlkanes

Crab
Bay (5)

01-Apr-89

103
099
3

720
435
ars
359

640197 6

Crab

Bay (5)
07-May-89

109
0.87
1

155
112
13
120

358

Crab Crab Crab Crab
Bay (5) Bay (5) Bay (5) Bay (5)
19-Jun89  17-Aug89  26-Apr-50  23-Jun-90
5.98 10.1 8.32 B8.96
076 075 0.81 1.03
3 3 3 3
610 261 - 35
236 444 - 191
176 866 376 459
150 181 106 235

- - 586 727

- 563 280 577

- 150 243 264
148 148 336 a79

2220 281 6100 2020

- - 167 17.1
209 153 255 743

- - 203 27
164 rakl 155 -

. - 139 -
103 - 133 103
402 - 191 189

- 822 258 i17.7
403 161 17.2 518
3|6 119 - 132

- 115 18.3 97.4
496 133 103 -

- - 230 248

- - 15.7 135

. - 305 N2

- - 303 -

- - 221 -

17000 8760 12600 10000
87800 89300 93300 84700

1200£702  2280+380

13504732  2870:1010
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Crab Crab
Bay (5) Bay (5)
07-Aug-90  20-Apr-91
10.2 8.40
0.88 072
3 2
290 -
116 -
158 -
205 -
89.2 596
119 -
626 754
394 198
751 -
185 -
75.8 -
16500 10600
242000 88500
1310:96.4 5961659



Prince William Sound mussel samples

Station Elington  Eldngton  Elkington  Elrnglon  Eington  Elringlon  Elington Green
Narme (#) tsland (6)  Istand (6)  tsland(B)  lslend (6)  istend(8) Island (B)  Istland (B)  island (7)
Date collected  10-May-89  19-Jun-89  17-Aug-89  26-Apr80  23-Jun-90 07-Aug-90  19-Apr-91  03-Apr-89
Mean wet wi. (g) 10.6 9.67 10.2 719 868 107 858 9.2
Mean dry wi. (g) 0.84 077 081 086 110 1.24 0.81 093
N 3 2 1 2 3 2 3 1
Alkanes (ng/g)

C10ak - 112 - 216 143 552 - 1380
Cilalk - 49.1 - 96.2 246 459 - 4190
C12ak 448 4.4 735 762 703 533 - 10700
C13ak 200 821 166 - - 506 57.0 14900
Cldalk 124 135 - 798 67.4 233 - 23600
C15alk . 620 - 623 549 426 54 203 23300
C16alk - 668 - 106 68.7 11 - -
C17ak - 1030 687 190 1000 348 - -
Pristane 10200 9530 2070 7390 2530 2580 3720 17000
C18alk 425 130 480 - 105 379 - 24400
Phytane 1330 2190 821 161 456 1640 - 14100
C1dak a1 683 - 304 146 383 - 23500
C20alk 611 1170 - - - 457 - 23900
C21alk 433 854 318 - - 270 - 21100
C22alk 440 1040 166 527 212 342 . 17500
C23alk 289 41 - 232 860 191 - 15600
C24alk 458 538 261 433 728 126 - 16000
C25alk 844 688 374 174 866 118 4.4 14600
C26alk 697 535 155 262 418 - 136 13300
C27ak 867 700 309 418 2186 - 130 10600
C2Balk 746 530 276 524 - B 128 6550
C20alk 645 286 - 559 88.2 - 116 5230
C20alk 693 . 82 3BS - - oLy 4390
Citak - - - 528 168 - - -
C32alk an - - 425 - - - 3420
C33alk - - - - . - - -
Ci4alk §73 - - - - - - ) 4030
ALKANES 55600 83200 40900 12600 15300 48500 7510 745000
UCM 246000 261000 110000 39300 8030 156000 38900 2640000
Total

NAlkanes 8410+613 870013490 4170 195011330 24104393  5550:810 9361794 282000



Prince William Sound mussel samples

Station Naked Naked Naked
Name (#) Island (8) Island (B) Island (8)
Date collected 28-Mar-89  O8-Apr89  08-May-89
Mean wet wt. () 9.51 899 999
Mean dry wi. (9) 0.67 072 1.10
N 3 1 3
Alkanes (ng/g)

C10alk - - 291
Cllalk 129 267 223
C12Zalic 320 473 321
C13alk a1.2 625 224
Cldak - 684 161
C15alk 280 832 747
C16alk - 1410 174
C17alk - 729 .
Pristane - 1670 15300
C1Balk - 525 -
Phytane - 855 253
C18alk - 501 .
C20alk - 625 -
C21alk - 405 -
C22alk - 361 120
C23alk - 313 117
C24alk - 369 177
C25alk - 444 356
C26alk - 826 54
C27alk - 787 318
C28alk . 296 250
C29alk - - 263
C30alk - - 151
C3tak - - -
C32alk - - 40.0
C33alk - - -
C34ak - - 155
ALKANES 1450 33500 37200
ucMm 60900 - 105000
Total

NAlkanes 533+61.4 10500 44401240

Naked Naked
Island (8} Island (8)
18-Jun-89  15-Aug-89

106 100
1.22 070
2 2
m -
162 84.2
163 -

265 -
223 623

- 192

220 3%
2480 70t

- a7
269 582

- 232
413 k]

- 202
240 284
97 -
158 214
150 107
287 217
218 -
318 -

14400 12400
89600 43800

30801588 323021570

Naked
Island (8)
24-Apr-90

883
0.97

65100

134011040

75

Naked
Island (8)
21-Jun-90
8.04
1.12

6110
10800

15104833

Naked
Island (8)
05-Aug-90
105
112
3

4152107

Naked
Island (8)
15-Apr-91
937
088
3

3.3
438

173
7170

12300
136000

600110



Prince Wiiliam Sound mussel samples

Station Oisen Oisen Oisen Oisen Qisen Ofsen Olsen Olsen
Name (¥) Bay (%) Bay (9) Bay (9) Bay (8) Bay (9) Bay (9 Bay (9) Bay (9
Date collected 06-Apr-8%  01-May-89  18-Jun-89  16-Aug89  28-Apr90  25-Jun-90 09-Aug-90  15-Apr97
Mean wet wi. (g) 2.99 10.1 §.90 992 7.68 9.68 11.3 9.78
Mean dry wt. () 1.03 0.81 072 066 0.80 0.59 091 0.88
N 3 3 3 3 2 3 1 3
Alkanes (ng/g)

C10alk - - - 738 - 397 - -
C11alk 81.6 38.9 118 - - 141 - -
Cl2alk 17.5 304 167 323 840 112 - -
C13alk 86.4 342 264 55.8 - 41.5 - -
Ci4ailk 281 618 257 - 172 170 - -
Ci5alk - 473 423 254 615 450 798 - 205
C16alk - - 156 209 252 123 - -
G17alk 279 303 - - 397 434 - 312
Pristane - . 381 239 - 837 458 - 482
C18alk - - - - - 244 - -
Phytane - - . - . 16.4 . -
Ci8alk - - - 137 264 26.4 - -
C2Caik - - - - - 218 - -
C21alk - - - - - 254 58300 -
C22alk - - - - - 254 - -
C23ak - - - - 322 46.6 - -
C24ak - - - - 250 40.8 - -
C25alk - - - - - 469 - -
C26alk - - - - 245 305 - -
C27alk 535 - 79.9 - 620 56.0 - -
C28alk - - - - 274 29.4 - -
C29alk - - 191 - 50.3 438 - -
C30alk - - - - - 19.4 - -
Cialk - - - - 518 39.8 . -
Ci2alk - - - - - . - -
Ca3alk - - - - - - . .
C34alk - - - - - - - -
ALKANES 5420 4780 §260 5030 3380 5410 99000 5190
UcM™m 54000 18700 64400 159600 32800 5330 - 114000
Total

NAlkanes 12801308 8921264 14901689 11204598 16601660 265012030 58300 518£136
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Prince William Sound mussel samples

Station

Name (#)

Date coliected
Mean wet wA. (g}
Mean dry wi. (g)
N

Alkanes (ng/g)

C10alk
C11alk
C12alk
C13alk
Cildalk
C1Salk
C16alk
C17alk
Pristane
Cidak
Phytane
C18alk
C20alk
C21alk
C22alk
C23alk
C24ak
C25alk
C26alk
C27alk
C2B8alk
C29alk
Ca0alk
CHalk
C32alk
C33alk
C34alk
ALKANES
ucM

Total
NAMKkanes

Perry

Istand {10}
08-May-89

9.28
0.93
1

Perry
Island (10)

16-Aug-89

985
070
2

§7.2
16

107

1470745

Perry

Island (10)
24-Apr-90

5.05
073
1

817

5320

Perry Perry Perry
Island (10)  Island (10)  Island {10)
21-Jun-80  05-Aug-90  18-Apr-91

6.79 8.35 900
0.61 0.65 103
] 1 2

256 - -
Fal - .
628 - .
629 - -
909 - .
43 428 233
934 - .
815 - .
465 - 506
20 - -
- 735 "
158 - -
- 122 .
- 3327 -
705 274 .
- - 89.4
S510 - -
4290 46900 3890
34800 - -

184011220 16890 322:46.0
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Prince William Sound mussel samples

Station

Name (#)

Date coliected
Mean wet wt. (g)
Mean dry wi. (g)
N

Alkanes (ng/g)

C10alk
C11alk
C12alk
Ct3alk
Cldalk
C15alk
Cléalk
C17alk
Pristane
C18alk
Phytane
C18alk
C20alk
C21ak
C22alk
C23alk
C24alk
C25alk
C26alk
C27alk
C28alk
C29alk
C30alk
C31alk
C32ak
C33alk
C34ak
ALKANES
UcMm

Total
NAlkanes

Rociy
Bay (11)
26-Mar-89
102
1.02
3

Rocky Rocky
Bay (11) Bay {11)

04-May-88  21-Jun-89  20-Aug-89  25-Apr-90

103 9.90
125 123
3 3
30.0 163
28.1 132
449 241
- 248
197 358
1680 a76
3030 2250
- 615
921 543
343 -
. 107
- 649
8480 12400
4650 87300

2100:254 22402168

Rocky Rocky
Bay (11) Bay (11)
9.84 8.83
0.85 099
3 3
- 145

- 46.6
199 4.4
522 -
763 56.4
635 719

- 619
767 297

- 1740

- 186

- 23

- 274
749 334
25.4 60.8

- 48.3

- 48.3

- 471

- 335

- 673

- 355

- 355

- 25

- 218

- 271

7340 5060
- 117000
1650465.2 193011190

Rocky Rocky
Bay (11) Bay (11)
22-Jun-80  08-Aug-50

8.86 13
1.02 1142
3 2

279 -
576 -
85.0 %9
227 472

00.5 -
535 549
114 155
631 178
462 -
285 -
66.1 -
9.10 -
201 -
ny -
- m
1586 -
7510 25000
31300 -

2200£1080  1140£143
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Rocky
Bay (11)
02-May-91
8.84
07

27600

1471741



Prince William Sound mussel samples
Station Siwash Siwash
Name (#) Bay (12) Bay (12)
Date collected 29-Mar-89  03-May-89
Mean wet wi. (g) 10.1 104
Mean dry wt. (g} 0.88 0.80
N 3 3

Alkanes (ng/g)

C10alic -
Citalk 633 -
C12atk - 56.4
C13alk . 80.6
Ctdalk - 127
C15alk . 325 -
C1iéalk - -
C17alk -
Pristane -
C1Balk 643 -
Phylane - .
C19aik 141 -
C20alk - -
C21alk - -
CX2alk - -
C23alk - -
C24alk - -
C25alk - -
C26alk . -
C27alk . -
C28alk - -
C29alk - -
C30alk - -
C3alk - -
C32alk - -
C33alk - -
C34atk - -
ALKANES 5000 4370
UcM 28100 -

Total
NAlkanes 59412202 4861357

Siwash
Bay (13)
16-Aug-89

10.0
0.83
3

70.8
163

1420

165
126
106

338
98.0

45.5

90.9
849

11100
3830

25401828

Siwash
Bay (12)
24-Apr-90

821
0.79
3

165
771
88.0

61.5

58.2

173021320
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Siwash Siwash
Bay (12} Bay (12)
25-Jun-80  09-Aug-50
$.29 11.0
1.41 1.22
3 3
408 239
76.1 -
471 51.2

- 37.2
81.2 -
546 743
77.2 90.7
164 .
926 180
46.1 -
104 -
17.3 -
12.6 -
345 -
27.0 -
56.6 20.3
§89.8 -
39.5 -
36.2 -
229 -
4780 8740
17200 12300
179011480 11801420

Siwash

Bay (12)
18-Apr-91

8.50
072
2

383
730

131

4190
134000

337337



Prince William Sound mussel samples

Station Sleepy Sleepy Sleepy Sleepy Sleepy Sleepy
Name (#) Bay {13) Bay (13) Bay (13) Bay (13) Bay (13) Bay (13)
Cate collected Q7-May-88 17-Aug-89 26-Apr-20 23-JunB0 07-Aug90  19-Apr-9i
Mean wet wt. (g) 9.50 9.93 6.59 8.99 925 916
Mean dry wt. {g) 098 083 082 1.25 0.86 1.13
N 3 1 2 3 3 3
Alkanes (ng/g)

C10alk 127 383 130 304 170 -
C1llalk 180 365 4086 120 - -
C12alk 754 389 80.2 989 271 -
C13alk 1940 863 58.0 236 629 -
C14aik 3200 696 513 163 812 -
C15alk 4150 1980 1980 638 1340 385
Ciéalk " 5940 1110 1020 187 1220 386
C17alk 3250 1670 757 1130 1300 1010
Pristane 15600 7000 14500 2620 2470 1870
C18ak 6850 1360 263 122 790 495
Phytane 9150 4510 741 414 2380 926
C19ak 7300 1250 559 100 361 876
C20alk 7850 2200 213 - 485 -
G21ak €400 1780 175 27 332 -
C22alk 5540 2380 229 196 s21 84.1
C23alk 5370 1730 89.7 169 07 -
C24alk 6170 2370 149 238 799 -
C25ak 5990 2450 177 130 810 164
C26alk 5720 2440 183 104 1110 535
C27ak 4840 1750 313 257 1160 117
C2Balk 4080 1020 272 210 504 937
C2%alk 3540 1400 139 157 2 -
C30alk 3060 1750 822 138 523 -
C3tak - - 117 629 - -
C32alk 1890 1080 79.2 70.5 356 -
C33ak - - 65.6 5.7 - -
C34ak 2460 1790 - - 185 -
ALKANES 1050000 151000 41100 21600 142000 3300
UCM 723000 1310000 206000 116000 301000 149000
Total

NAtkanes 96700113300 34300 718042790 489011090 15500:1550 28804733
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Table II-3.--Concentrations of PAH in SEDIMENTS collected from PWS, Alaska, for this study.
Tables I-2 and I-3 contain keys for the PAH abbreviations used here. Tables 1 and 2 list the station
names, numbers, locations, and collection dates that correspond with those listed here. Stations
established in 1977 described by Karinen et al. (1993) are italicized. Concentrations are means of »
replicated determinations reported as ng PAH/g dry tissue weight; the mean sample wet and dry
weights are also given. Total aromatics (i.e. TPAH) is the sum of the listed mean PAH
concentrations with perylene excluded, followed by the standard error of the sum. Hyphens indicate
concentrations below MDLs adjusted for the sample weight. Only samples that had surrogate
standard recoveries greater than 30% and less than 150% are included in this table; samples that
were excluded on this basis are listed in Table 11-9.
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Prince William Sound sediment samples

Station Barnes Barnes Barnes Bames Barnes Barnes Barnes Barnes Barnes
Name (#) Cove(1) Cove(t) Cove(l) Cove(l) Cove{l) Cove(l) Cove{l) Cove{l] Cove(l)
Date collecled J1-Mar-69 1-Mar-89 07-Apr-89 06-May-89 17-Aug-89 25-Api-90 22-Jun-90 06-Aug-20 20-Aps-51
Mean wet wt. (g) 202 202 10.1 168 203 200 203 201 204
Mean dry wt. {g} 139 106 398 558 9.29 773 879 109 8.85
N 3 3 3 3 3 2 2 3 3
PAH's(ng/g)

Naph 264 5.49 565 715 442 in 7.00 4239 450
Menap2 0.7t 279 1.62 277 229 2142 264 1.07 1.50
Menap1 - 1.14 - - - - 247 0.83 -
Dimeth - 063 - 1.00 077 - 1.2 - 1.88
C2naph 264 569 - 105 7.04 603 8.05 am 693
Trimeth 0493 1.30 - 164 083 097 1.66 033 1.10
C3naph 3.09 466 - 925 503 5.12 6.44 azs 6.58
Cdnaph 051 - 15.4 128 219 6.62 1.99 227 1.33
Biphenvl . - - - - - - - -
Acenthy - - - - - - - - -
Acenthe 0.30 - - - - - - - -
Fluorene - - - 118 0.69 - - - 1.67
C1fluor 045 - - 270 061 1.50 - - 1.15
C2fluor - - . 274 - 1.45 - 125 0493
C3fluor - 0.67 - 274 - 125 - - -
Dithio . - 119 1.50 038 - 0.58 - 065
GC1dithio - - - 277 092 - - - 0.81
Czdithio - - - 305 - - - 0.35 0.86
Cadithio - 0.32 - o987 - 2192 197 1.26 -
Phenanth 373 1.48 - 149 555 1.92 7.33 3.02 10.3
Mephen - - - 2.62 1.53 - - - 44
C1iphenan 339 304 6.05 214 8.63 369 825 455 127
C2phenan 099 265 287 184 482 555 138 290 8.50
C3phenan - 1.86 753 118 - 253 4.40 0.94 4.85
GC4phenan - - - 663 - - - - -
Anthra - - - 232 - - - - -
Fluorant 3.05 313 9.45 30.7 533 375 6.55 407 190
Pyrene 284 305 7.76 26 432 312 593 3s0 17.8
Cilfluora 242 166 423 203 345 424 418 281 105
Benanth 001 151 452 218 345 205 375 227 8.94
Chrysene 097 1.06 344 258 4M - 452 218 120
Cichrys 0.86 - - 195 359 - 478 087 1.55
C2chiys - - - 108 - - - - 2.49
Cichrys - - - - . - - - -
Cachrys - - - - - - - - .
Benzobfl 358 3.59 919 253 684 4.24 5.50 265 296
Benzokh - - - 180 - - 1.83 0.94 -
Benepy 240 1.66 6.73 17.4 338 1.20 393 205 132
Benapy - - 4.53 249 2.08 - 319 1.08 194
Perylene 291 268 36.2 56.8 66.6 69.2 519 264 356
Indeno - 0.56 - 144 1.58 1.50 243 088 122
Dibenz - - - 5.24 - 0.46 0.88 - 4.78
Benzop - 1.25 - 18.2 3.02 2.14 39 1.67 141

Total Aromatics  35.5:4.87 5132847 9051985 427:217 8431150 65917.28 1111185 5501136 2361650
(wfo Perylene)
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Prince William Sound sediment samples

Station Bay of Bay of Bay of Bay of Bay of Bay of Bay of Bay of
Name (#) Isles (2) Isles(2) Isles(2) Isles(2) Isies(2) Isles(2) Isles{2) Isles(2)
Date collecled 30-Mar-89 08-Apr-89 06-May-89 16-Aug-£9 25-Apr-90 22-Jun-80 06-Aug-90 19-Api-91
Mean wet wt. (g) 139 138 169 169 202 203 203 201
Mean dry wt. {g) 7.24 691 7.85 1.1 9.48 125 9.48 12.7
N 3 3 3 3 2 2 3 3
PAH's(ng/g}

Naph 1.64 297 253 1.16 0.98 1.57 055 -
Menap2 - 192 162 024 0.52 - 1.10 -
Menap1 - 1.22 - - - - - -
Dimeth - 099 077 - - - - -
C2naph - 124 7.30 1.33 4 077 297 .
Trimeth - - 1.82 - 0.47 - 039 -
C3naph 1.04 217 109 1.24 33 1.33 298 -
C4naph - 1.68 120 5.10 23 374 2.61 268
Biphenyl - - - - - - - -
Acenthy - - - - - - - -
Acenthe - . - - - - - -
Fluorene - - 075 - - - - -
Cifluar - - 259 - 318 0.94 - -
C2fuor - 1.2 ag2 - 417 1.13 0.88 -
C3ivor - - 280 - 6.03 5.46 2185 -
Dithio - 057 250 - 0.48 - 0.43 -
C1dithio - 0.46 7.14 0.45 255 1.23 14 -
C2dithio - 0.60 114 1.05 120 558 7159 1.34
C3dithio - 052 834 1.22 211 10.8 132 287
fhenanth - 1.18 7.0 073 4.02 - 3.56 -
Mephent - - 85 - - - . -
C1phenan - 157 14.2 223 7.94 328 579 -
C2phenan - 1.29 166 vy 18.7 7.97 119 169
C3phenan - - 14.2 3.00 247 1.0 124 9.86
Cdphenan - - 359 0.71 18.3 769 6.50 -
Anthra - - - - - - - -
Fluorant 0.42 1.69 254 1.78 1.98 054 348

Pyrena - 099 2.04 1.1 1.93 - 2141 -
C1flucra 1.19 - 413 Q.57 5497 278 307 -
Benanth - - 0.84 097 - - 045 -
Chrysene - - 477 1.61 7.08 1.14 5.38 1.2%
Cichiys - - 294 1.08 6.83 0.96 6.04 1.89
C2chiys - - 1.46 - 732 383 6.70 -
C3chrys - - - - 465 1.89 366 -
Cdchrys - - - - - - - -
Benzobfl - 0.65 257 068 270 1.49 214 082
Benzokfl - - - - - - - -
Benepy - 070 1.50 072 294 0.79 221 0.64
Benapy - - - - - - - -
Perylene 56.6 242 225 235 169 107 150 17.4
Indeno - - 0.38 - - - - -
Dibenz . . - - - - - -
Benzop - - 0.3 - 0.83 051 037 0.30

Tolal Aromatics 4291429 2274157 155t757 2941312 1971149 7641781 112:480 2332103
(w/o Perylene)
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Prince Wiliiam Sound sediment samples

Station Bligh Bigh Biigh Bigh Biigh Bigh Bigh
Name (#) island {3} Island (3) Island(3) Island (3} Island (3) Island (3) island (3)
Date collected 28-Mar-89 02-May-89 15-Aug-89 26-Apr90 21-Jun-90 05Aug90 17-Apr-91
Mean wet wt. (g) 202 16.8 13.6 20.1 20.2 202 20.1
Mean dry wi. {g) 13.3 110 §.57 13.3 14.3 13.8 13.3

N 1 3 3 1 2 3 3
PAH's(ng/g)

Naph 267 0.57 1.58 092 0.95 07t 025
Menap2 077 . 0.41 a7 0.35 - 1.07
Menap1 - - - - - - -
Dimeth - - - - -
C2naph 1.63 1.20 2.37 243 0.75 067 1.84
Trimeth - - -
C3naph 1.81 0.96 0.64 1.09 0.56 114 1.94
Cdnaph 2.08 8.21 i7.2 - - 024 -
Biphenvl T - - - - - -
Acenthy - - - - - - -
Acenthe - - - - - - -
Fluorene - - - - - - -
C1fluor - - - - - - -
C2fiuor - - - - - - -
C3fiuor - - - - - - -
Dithio - - - . - - -
C1dithio - - - . - - -
C2dithie -
C3dithio - - -
Phenanth 1.08 0.56 0.72 . - - 1.08
Mephent - 1.50 - - - - -
C1phenan - 3.09 3.14 - - - 1.26
C2phenan - - 2.26 - - - 0.81
C3phenan - - - - - - a.79
C4phenan - 2.35 1.44 - - - -
Anthra - - - - -
Fluorant - 1.04 1.70 074 - - 0.25
Pyrene - 0.95 1.28 - - - -
C1fluora - - - - - - -
Benanth - - -
Chrysene - 0.70 - - - - 0.95
Cichrys - 1.59 - - - - -
C2chrys . - - - - - -
C4chrys -
Benzobfl 1.49 - - - - - 1.48
Benzokil - - - -
Benepy 1.46 - - 110 - - .
Benapy - - -

Perylene 245 2.40 6.45 3.36 385 505 4.45
indeno - - - - - . .
Dibenz - - - - - -
Benzop - - - 0.73 - o 0.29

Total Aromatics 131 24.0£16.6 3281136 17.72 271+1.71 3361027 1204653
{w/o Perylene)
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Prince William Sound sediment samples

Station Constantne Constantine Constanting Constantine Constantine Constantine
Name (#) Harbor (4) Marbor (4}  Harbor (4)  Harbor(4)  Harbor (4)  Harbor (4)
Date collected 26-Mor-89  03-May-89  20-Aug-89  25-Apr-80  22-Jun-%0  08-Aug-90
Mean wet wt. (g) 201 201 20.1 201 20.0 20.1
Mean dry wt. (g) 12.1 12.3 12.2 125 128 12.2
N 3 3 3 2 2 3
PAH's(ng/g)

Naph 11.1 8.72 7.09 9.41 7.70 817
Menap2 227 19.7 17.8 20.6 18.7 18.8
Menapit 223 19.0 17.4 21.2 19.1 18.4
Dimeth 15.3 124 13.5 137 11§ 121
C2naph 68.2 510 61.1 638 531 33
Trimeth 944 925 8.77 9.73 9.39 8.37
C3naph 476 456 456 50.8 483 416
Cdnaph 17.2 18.0 19.9 18.6 423 18.9
Biphenyl 15.6 14.1 139 14.5 136 13.6
Acenthy - - - - - -
Acenthe - - - - - -
Fluorene 5.59 6.00 530 6.00 617 6.05
C1fluor 14.9 17.6 15.0 18.8 26.8 14.4
C2fuor 16.7 21.3 17.8 23.1 321 18.1
C3fluor §.26 10.1 8.82 12.8 26.9 9.22
Dithio 450 424 4.18 4.00 3.55 370
Cidithio 5N 535 510 526 5.04 4.62
C2dithio 4.16 389 3.85 4.05 1.41 345
C3dithio 2.87 1.67 8.55 15.3 13.7 568
Phenanth 487 50.3 45.2 1.4 39.0 456
Mephen1 16.6 17.8 14.7 14.4 16.1 15.7
Ciphenan 73.8 7.5 70.1 64.5 69.1 66.4
C2phenan 489 52.4 459 439 48.0 45.1
C3phenan 270 26.2 260 286 270 216
C4phenan 131 8.37 126 10.4 163 7.38
Anthra - - - - - -
Fluorant 555 513 522 4.47 4.58 5.06
Pyrene 6.39 6.23 6.24 565 577 6.29
Cifiuora jo.8 227 23t 24.8 25.2 212
Benanth 2.25 2.50 221 2.53 1.29 197
Chrysene 126 12.9 12.1 10.1 9.59 119
Cichrys 144 16.4 14.8 18.1 136 12.3
C2chrys 4.7 152 15.0 158 13.8 932
Cichrys 6.45 9.98 648 8.25 1.04 444
Cdchrys - - - - - -
Benzobft 7.85 575 7.20 697 7.07 7.35
Benzokf! - - - - - -
Benepy 6.39 5.09 6.00 546 527 6.48
Benapy - - - - - -
Perylene 316 24.4 327 28.2 30.3 289
Indena 0.95 0.80 093 1.25 1.06 1.06
Dibenz 0.97 0.89 1.03 1.40 1.13 1.10
Benzop 396 3.06 394 4.14 385 457

Total Aromalics  601126.1 5791243 555¢17.8 586x39.2 6211753 501127.2
{w/o Perylene)
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Prince William Sound sediment samples

Station Crab Crab Crab Crab Crab Crab Crab
Name (#) Bay (5) Bay (5) Bay (5) Bay (5) Bay (5) Bay (5) Bay (5)
Date collected 01-Apr-89 07-May-89 17-Aug-89 26-Apr-90 23-Jun-90 O7-Aug-90 20-Apr-91
Mean wet Wi, (g) 201 202 201 204 202 202 201
Mean diy Wi, {g) 143 129 128 14.1 130 133 13.4
N 3 3 3 2 2 3 3
PAH's(ng/g)

Naph 218 1.60 0.42 267 7.42 6.25 -
Menap2 117 092 0.31 1.03 3N 4.00 -
Menaptl - - - - 1147 284 -
Dimeth - . - - 1.05 1.1 -
C2naph 3.36 274 1.07 230 352 538 -
Trimeth 0.94 0.32 - - 0.42 0.46 -
C3naph 353 2~ 308 066 3.84 256 434 057
Cédnaph 281 1.32 - 138 078 1.97 4.60
Biphenyl e . - - 5.33 388 -
Acenthy - - - - - - -
Acenthe 038 - - - - - -
Fluorene 1.56 - - - 0.84 073 -
C1fluor 192 - - 1.27 262 1.7 -
C2fluor 220 054 - 077 22 236 -
C3Muor 248 054 - - 1.04 097 -
Dithio 048 - - - on 0.55 -
C1dithio 1.49 1.30 0.36 0.79 065 on -
C2dithio 1.82 240 097 - - 094 031
C3dithio 653 288 093 0.86 - 1.07 -
Phenanth 184 318 210 .78 925 795 -
Mephent 217 077 - 1.06 237 080 -
C1phenan 121 6.42 396 41 8.04 6.99 -
C2phenan 8.50 6.18 339 201 2.86 358 -
C3phenan 542 417 - - 6.88 250 -
C4phenan 263 - - - - - -
Anthra 433 - - - - - .
Fiuorant 295 488 572 581 365 as53 1.34
Pyrene 25.4 499 47 506 239 1.74 068
C1iluora 102 28 1.80 232 226 2.04 -
Benanlh 8.38 248 1.97 2.06 1.56 1.36 055
Chrysene 155 213 1.9 255 4.83 394 -
Cichiys 594 1.35 - 1.26 1.64 1.48 -
C2chrys 342 - - - - 070 -
C3chrys 1.40 - - - - - -
Cdchrys - - - - - - -
Benzobfl 183 284 254 3.18 290 293 1.04
Benzokfl 208 - 0.92 0.4 - - -
Benepy 8.34 0.92 1.86 1.79 1.37 1.89 -
Benapy 108 1.70 1.40 1.18 - - -
Perylene 100 9.82 9.35 119 7.51 7.79 115
indeno 5.60 0.73 052 0.89 039 072 0.40
Dibenz 1.89 o - - 0.20 0.16 -
Benzop 717 0.57 1.30 1.47 0.54 1.15 0.57

Total Aromatics 236:86.8 6331311 3882194 66117 44 8131646 B0 41469 103:365
(w/o Perylene)

86



Prince Wiiliam Sound sediment samples

Station Elrington  Elrington  Elringlon  Eiringlon  Einngton  Elringlon  Elrngton  Elrington
Name (#) Island (6) Island (6) Island (6) Island (6) Island (6) Island (6) Island.(6) Island (6)
Date collected 10-May-89 10-May-88 19-Jun89 17-Aug-89 26-Apr-00 23-Jun-80 07-Aug-90 19-Apr-91
Mean wet wi. {g) 217 13.7 201 13.8 20.3 203 201 20.2
Mean dry wi. {g) 1.83 10.7 156 10.4 175 168 15.8 179
N 3 3 3 3 2 2 2 3
PAH's{ng/g)

Naph 4956 037 1.64 1.68 1.34 - - 0.23
Menap2 89.7 0.69 051 1.06 030 - - -
Menap1 790 - - - 0.82 - - -
Dimeth 139 084 - - - - - .
C2naph 644 6.22 - 1.72 0.66 - - 0.40
Trimeth 216 0.30 - - - - - -
C3naph 1300 845 064 0.23 0.90 0.31 0.36 -
Cdénaph 733 031 312 0.78 Q7 1.30 1.63 -
Biphenyl .28 - - 1.99 - - - -
Acenthy - - - - - - - -
Acenthe - - . - - - - -
Flucrene 46.3 - - - - - . -
C1fiuor 286 - - - 433 - - -
C2luor 420 785 1.56 - 6.34 1.32 . 755
C3fiuer 429 257 255 - 322 - - -
Dithic 147 0.81 - . - - - -
C1dithio 448 523 0.38 0.48 131 - - -
C2dithio 847 105 334 028 8.07 0.34 - -
C3dithio 5 109 489 0.45 6.88 .34 - -
Phenanth 208 305 153 4.32 3.96 0.60 - -
Mephen1 510 6.07 - - - - - -
C1phenan 1020 13.2 155 389 133 1.04 - -
C2phenan 1440 189 454 245 384 - - -
C3phenan 1320 14.7 7.70 0.80 410 . - -
Cdphenan am - 3.04 0.62 1.30 - - -
Anthra - - - - - - - -
Fluorant - 0.81 0.90 0.42 0.29 - - -
Pytene 130 - 025 055 - - - -
Cifluora 191 1.16 058 023 478 - - -
Benanth 382 - - 0.44 . - 022 013
Chrysene 117 240 204 374 1.20 1.01 - -
Cichrys 25 568 - D74 3.68 - - -
C2chrys 194 234 059 0.62 6.07 - . -
C3chrys 128 - - . 129 - . -
Cdchrys 465 - - - - - - -
Benzobfl 182 033 0.80 0.40 . 0.48 - 090
Benzokf] - - - - - - - -
Benepy 324 0.96 080 0.60 0.63 0.70 - -
Benapy - - - - - - - -
Perylene - - - - - - - 1.11
indeno - - - - - - - -
Dibenz . - - - - - - -
Benzop - - - 020 - 0.3 - -

Total Aromatics 1160022740 1171357 43.0t141 289:17.4 1631889 7.7717.77 2424198 916:07¢
{wfo Perylene)
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Prince William Sound sediment samples

Station Naked Naked Naked Naked Naked Naked Naiced Naked Naked
Name (#) Islandl (8) Island (8) Island (B) Island {(8) Island (8) Isiand (8) Island (B) Island (8) Island (8)
Date collected 28-Mar-89 08-Apr-89 08-May-89 18-Jun83 15-Aug-89 24-Apr-90 21-Jun-90 05-Aug-80 15-Apr-91
Mean wet wi. (g} 16.8 10.4 136 20.2 136 C21 20.1 202 2014
Mean dry wt. (g} 12,8 663 100 137 9.35 149 138 118 146
N 3 2 3 3 3 2 2 3 3
PAH's(ng/g)

Naph 223 - 313 1.26 n 263 2,50 105 2067
Menap2 . - 1.44 050 168 058 0.49 6.13 D51
Menapt - - - - - - 0.84 4.35 -
Dimeth - - 0.88 - - - - 259 -
C2naph - - 462 118 450 0.79 240 9.82 138
Trimeth - - - 029 - - - 072 -
C3naph - - 1.09 19 0.7 085 1.84 6.52 139
C4anaph 0.87 - - - - 30 - 244 242
Biphenyl - - 227 - 197 - - 7.00 -
Acenthy - - - - - - - - -
Acenthe - - - - - - - - -
Fluorene - - - - - - - 074 -
C1fluor - - - - 082 - - 327 494
C2iuvor - - - 0.52 2.49 1.12 - 23 293
C3fuor - - - - - - - 079 1.85
Dithio 061 - 044 - - - - 108 -
C1dithio - - 1.15 1.05 0.40 - - 1.20 124
Cdithio - - 078 223 - - - 0.82 0.64
Cadithio Q22 - 095 250 0.35 - - 208 0.38
Phenanth - - 433 465 7.48 048 1.00 126 1.74
Mephent - - 1.44 - - . - 230 -
Ciphenan 2% - 477 6.13 6.15 084 247 103 367
C2phenan 1.4 - 260 6.50 1.96 - 210 474 309
C3phenan - - 266 487 - 265 - 249 413
C4aphenan - - - 224 - - - 0.68 8.78
Anthra - - - - - - - - -
Fluorant 172 1.46 399 kK Br g 362 0.3t 11273 324 248
Pyrene 1.48 1.09 323 i 418 - 0.39 269 22
Cifluora 0.93 - 114 2.21 1.49 - - 203 $.33
Benanth Q.45 - - 1.19 113 - - 0.73 0.70
Chrysene 204 - 285 318 368 - - 5.42 085
Cichrys 252 - 296 247 1.63 - - 239 -
C2chrys . B . 1.85 - - - - -
C3cheys . - - - 1.0t - - - -
Cdchrys - - - - - - - - -
Benzobfl 205 - - 278 iz - - 235 1.36
Benzokdt - - - - - - - - -
Benepy 203 - - 185 0.60 057 - 200 067
Benapy . - - - - - - - 1.00
Perylene 493 19.4 563 16.1 133 5.86 127 250 8.27
Indena . - - as59 - - - 0.29 04
Dibenz - - - - - - - - -
tenzop - - - 0.94 - 6.35 - 1.37 0.61

Tolal Aromatics 215128 2554255 44.4:237 58.2:134 5232123 1432113 1501082 1131520 9991105
(wlo Perylene)
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Prince William Sound sediment samples

Station

Name (#)

Date collected
Mean wet wi. (g)
Mean dry wt. (g)
N

PAH's(ng/g)

Naph
Menap2
Menap1
Dimeth
C2naph
Trimeth
C3naph
Cdnaph
Biphenyt
Acenthy
Acenthe
Fluorene
Ctfluor
C2luor
C3fiuor
Dithic
C1dithio
C2dithio
C3dithia
Phenanth
Mephent
C1phenan
C2phenan
C3phenan
Cdphenan
Anthra
Fluorant
Pyrene
C1fluora
Benanth
Chrysene
Cichiys
CZchiys
C3chrys
C4chrys
Benzobfl
Benzokfl
Benepy
Benapy
Perylene
Indeno
Dibenz
Benzop

Total Aromatics
(w/a Perylene}

89

Qisen Oisen Oisen Qisen Oisen Olsen Oisen
Bay(@ Bay(9 Bay(9) Bay(3) Bay(9 Bay(®  Bay(®)
06-Apr-89 01-May-89 16-Aug-89 28-Apr-90 25-Jun-90 09-Aug-80 15-Apr-81
10.4 103 20.3 189 201 20.1 20.0
6.14 6.89 14.3 11.6 13.5 14.8 127
3 3 3 3 2 3 3
240 r.11 279 254 173 0.69 348
0.51 1.67 112 1.85 036 - 136
263 574 - 1.01 0.80 - 0.67
- - - 343 - - -

- 127 241 9.78 - 0.86 15.8
- . - 4.40 - - -
1.81 288 1.61 16.5 1.19 0.79 14.0
8.56 359 0.76 12.2 125 2.43 23.9
- 0.83 - 1.95 - - 5.54
- - - 312 - 1.49 122
- - - 267 - 2.56 0.95
- - - 1.39 - - 1.34
- - 1.41 - - 0.36
- . - 0.85 - . -
- 5.04 1.81 1.84 302
- - 0.32 - - -
- 372 2N 2.27 27 0.67 5.10
- - - 2.12 - - 338
. - - 1.17 - - 503
- - - 0.81 - - 8.94
- 0.94 - - - - 037
- 0.82 . - - - 0.38
- - 0.20 - - . 1.07
. 0.49 - - - - .
- - 1.80 - - - 2.20
- 339 1.05 - - - -
- 1.54 049 - 0.35 0.75
- 1.21 1.06 - - 037 0.89
467 5.00 2.5¢ 3.67 328 3.51 319
- 0.24 0.30 - 0.49 0.56
159:283 4024137 1761436 6391558 8041487 1071699 1004204



Prince William Sound sediment samples

Station Perry Peqy Perry Perry Petry
Name (#) Island {10) Island (10) island {10) island (10} Island {10)
Date collected 16-Aug-89 24-Apr-90 21-Jun-50 05-Aug-90 18-Apr-91
Mean wel wi. (g) 1989 202 201 202 201
Mean dry wt. () 139 13.0 136 153 141
N 3 2 2 2 3
PAH's(ng/g)

Naph 0.61 - 381 - 5.70
Menap2 - - 405 - 282
Menapt - - 145 - 450
Dimeth - - 097 . -
C2naph - . 1.26 - 205
Trimeth - - 04 - 0.52
C3naph 0.51 092 340 0.38 205
Cdnaph 1.39 - 6.84 - 1.04
Biphenyl .- - - . 272
Acenthy - - - - -
Acenthe - - - - -
Fluorene - - 0.70 - -
Clfluor - - - - 0.59
‘C2fluar 0.80 - - - 0.74
C3fluor 1.16 - - - -
Dithio - - - - -
Ctdithio 0.76 - - - -
C2dithio 416 - . - .
Cadithio 425 - - 0.36 -
Phenanth 1.25 1.23 238 1 423
Mepheni 099 - - - -
Cipheran 202 - - - 253
C2phenan 533 - - - 0.69
C3phenan 792 - - - -
C4phenan 0.80 - - - -
Anthra - - - - -
Fivorant 1.05 1.06 1.07 298 074
Pyrene 032 - - 223 058
Ctfiuora 1.04 - - 054 -
Benanth 0.38 0.22 - 107 -
Chrysene 302 - - 152 218
Cichrys 1.03 - - - -
Cehrys - - - - - -
Cichiys 0.68 - - - -
Cdchrys - - - - -
Benzobfl 219 - - 218 1.22
Benzokdl - - - - -
Benepy 1.60 . - 090 -
Benapy - - - 137 -
Perylene 113 0.51 117 0.66 -
indeno 0.19 - - 0.63 -
Dibenz - - . 018 -
Benzop 0.60 - - 064 0.24

Tolal Aromatics  43.1£31.0 3441010 19.0£7.04 1711166 30.6¢11.7
(wlo Perylene)



Prince William Scund sediment samples

Station Rocky Rocky Rocky Rocky Rocky Rocky Rocky
Name (#) Bay(11) Bay(11) Bay(11) Bay(11}) Bay(11) Bay(11}) Bay(l1)
Date collected 26-Mar-89 04-May-89 20-Aug-89 25-Apr-90 22-Jun-90 08-Aug-90 02-May-91
Mean wet wt. (g) 13.7 201 10.2 201 203 201 201
Mean dry wi. {g) 9.4 14.0 705 142 139 139 14.8
N 3 3 3 2 2 3 2
PAH's(ng/g)

Naph 17.7 103 524 8.90 101 763 6.88
Menap2 131 11.0 8.4 11.3 125 8.86 8.35
Menap1 123 286 S a7 229 357 257
Dimeth 737 6.30 6.90 489 6.09 53 487
C2naph 164 142 138 109 13.2 119 212
Trimeth 0.63 1.18 046 057 1.02 0.85 0.80
C3naph 772 582 286 412 6.27 450 141
Cdnaph 18.7 161 294 114 3.04 2.2 267
Biphenyl ‘844 733 251 6.16 8.30 5.65 524
Acenthy - - - - - - -
Acenthe 153 1.75 - 087 1.33 064 -
Flucrene 15.0 126 135 169 15.1 120 142
Ctfluor 151 135 131 207 15.7 129 17.0
C2fluor 5.64 79 280 128 8.68 7.35 0.36
C3Nuor 055 1.93 - €.09 6.18 074 391
Dithio 2.14 2.00 1.39 153 184 1.40 1.35
C1dithie 283 209 0.86 20 240 1.22 221
C2dithio 0.51 1.86 - 2.00 5.69 1.34 1.47
Cadithio 1.10 212 - 3.96 £.80 281 0.34
Phenanth S22 427 448 402 472 331 359
Mephent 587 38 k¥ rg 278 561 0.83 260
Ciphenan 348 3.5 325 315 %0 248 306
C2phenan 114 1.5 120 119 275 841 122
C3phenan - 505 1.56 6.35 473 414 9.00
Cdphenan 529 328 - an 18.8 - 7.53
Anthra 327 304 235 404 369 0.80 -
Fiuorant 12.4 925 985 106 7.64 513 6.05
Pyrene 133 9.27 105 114 11.6 6.69 a4
Cifluora 10.4 924 833 118 N7z 7.86 292
Benanth 243 1.75 . 240 4.36 0.30 0.50
Chrysene 076 10.6 8.36 728 16.6 621 7.28
Cichrys 7.40 693 an 5.06 346 478 6.72
C2ctwys - 268 - 1.683 329 220 335
C3chrys - . - . 20.0 - -
C4chrys - - - - 6.02 - -
Benzobfl 174 127 13.2 122 121 8.95 122
Benzokil - - - - - - -
Benepy 949 661 635 494 9.58 475 671
Benapy 094 - - 1.62 27 - -
Peryiene 214 208 20.2 175 28.8 16.9 17.2
Indeno 1.62 091 - 192 209 1.15 1.67
Dibenz 0.30 0.79 - 1.47 1.85 1.06 1.4
Benzop a.14 5.16 457 5.24 6.59 4.05 697

Total Aromatics 3401234 2721364 243:244 2964107 5031218 2091109 3012236
(w/o Perylene)



Prince Wiliam Sound sediment samples

Station : Shwvash Siwash Siwash Siwash Siwash Siwvash Siwash
Name (#) Bay (12} Bay(12) Bay(12) Bay(f2) Bay(12) Bay(12) Bay(12)
Date collected 29-Mar-89 03-May-89 16-Aug-89 24-Apr-90 25Jun-90 09-Aug-90 18-Apr-81
Mean wet Wt. (g) 10.3 204 102 20.3 200 0.2 200
Mean dry wt. {g) 7.28 107 5.81 12.4 12.9 12.0 12.2
N 3 3 3 3 1 3 3
PAH's(ng/g)

Naph 5.53 1.85 143 172 1.22 o3 676
Menap2 260 - 0.79 053 - - 0.72
Menap1 838 - 0.99 - - - -
Dimeth - - 1.00 - - - -
C2naph 473 - 268 302 212 - 1.41
Trimeth - - - - . - 0.31
C3naph 296 - 073 1.35 - - 1.83
C4naph 18.4 - 15.2 231 558 192 0.86
Biphenyt -. - - - « - -
Acenthy - - - - - - -
Acenthe - - - - - - -
Fluorene - - - - - - -
Cifuos 215 - 0.97 - - - -
C2fluor . . - - - - -
C3fluor - - - - 844 - -
Dithio - - - - - - -
Cidithia - - - - - - -
C2dithio - - - - - - -
C3dithio . - - - . - -
Phenanth 487 - 2.43 1.59 - - 1.04
Megphen1 - - - - - - -
C1phenan 528 - 2.74 .64 - . 3.45
C2phenan 213 - 1.51 - - . -
C3phenan - - - - 329 - -
Cdphenan 2.09 - - - - - -
Anthra . - - - - - -
Fluorant - 031 - 0.52 0.84 . -
Pyrene - - - 0.30 - - -
C1fluora 045 - - - - - -
Benanth 0.20 - - - - - -
Chrysene 1.76 - - 1.08 - - 1.13
Cichiys 2.1 - 1.60 - - - -
C2chrys - - - - - - -
C3chrys - - - - - - -
Cachrys - - - - - - -
Benzobfl 235 - 1.34 - 1.01 - 1.01
Benzokfl - - - - - - .
Benepy 283 - 1.81 0.73 - - 0.4
Benapy - - - - - - -
Perylena 495 5.25 1.77 519 412 6.27 4.38
Indeno - “ - - - - .
Dibenz - - - - - - -
Benzop 6.94 - - 0.26 - - 0.28

Tolal Aromatics  69.9+146 2.1620.7¢ 34.71:11.3 17.413.83 23.5 2.24¢1.19 12.813.63
{w/o Perylene)
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Prince Wiliam Sound sediment samples

Station Sleepy Sleepy Sleepy Sleepy Sleepy Sleepy
Name (#) Bay(13) Bay(13) Bay(13) Bay(13) Bay(13) Bay(13)
Date collected 07-May-89 17-Aug89 26-Apr-90 23-Jun-90 07-Aug-90 19-Ape-81
Mean wet wt. (g) 138 168 203 201 200 204
Mean dey wi. {g) 11.3 129 15.8 180 15.2 15.2
N 3 3 2 2 3 2
PAH's{ng/g)

Naph 4.60 404 1.69 108 0.75 -
Menap2 5.96 410 1.38 0.87 035 045
Menap1 4.44 261 0.68 o - -
Dimeth 1.8 0.99 - - - -
C2naph 594 580 256 207 209 0.71
Trimeth 170 1.82 - 036 - -
C3naph 105 181 202 1.9 232 045
Cdnaph 4.8 141 4.84 129 4.87 -
Biphenyl 3.00 150 - - - -
Acenthy Co- - - . - -
Acenthe - 1.50 - - - -
Fluorene an 228 - - - -
Cifluor 16.8 585 - 1.52 0.40 -
C2fluor 321 26.4 1.31 432 23 1.00
C3Nuor 262 344 432 873 5.04 -
Dithio 124 236 03 - 023 -
C1dithio 39.9 220 1.53 1.19 224 -
C2dithia 639 824 693 566 8.74 1.41
C3dithio 59.3 88.¢ 17.0 212 271 1.57
Phenanth 309 16.0 226 135 124 -
Mephen1 26.5 19.7 088 - 0.60 -
Ciphenan 9.2 420 315 163 an -
C2phenan 116 120 8.46 694 103 262
C3phenan 20.2 133 242 153 196 479
C4phenan 274 35.8 177 134 16.4 259
Anthra - - - - - -
Fluorant 5.95 8.52 5.02 1.87 1.3 1.05
Pyrene 540 8.18 308 1.25 1.03 0.40
Cifluora 13.7 205 759 725 9.08 1.13
Benanth - 264 545 273 169 .
Chrysene 17.4 172 352 134 35 1.89
Cichrys 182 34 104 942 111 342
CZchrys 13.2 218 122 105 127 357
C3chrys 494 179 124 101 106 342
Cdchrys - 1.67 - 3s 453 -
Benzaobfl 410 581 232 1.39 1.23 0.41
Benzokfl - - - - - -
Benepy 467 6.58 3 230 320 1.85
Benapy - 202 - - - -
Perylene - a.65 - - - -
Indeno - n.78 - - - -
Dibenz - 0.51 - - B

Benzop 0.65 <208 0.80 063 0.58

Total Aromatics 8241407  B213116 1671257 154:14.9 1681424 3311543
{wlo Perylene)
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Table 11-4.--Concentrations of alkanes in SEDIMENTS collected from PWS, Alaska, for this study.
Table I-4 contains a key for the alkane abbreviations used here. Tables 1 and 2 list the station
names, numbers, locations, and collection dates that correspond with those listed here. Stations
established in 1977 described by Karinen et al. (1993} are italicized. Concentrations are means of #
replicated determinations reported as ng alkane/g dry tissue weight; the mean sample wet and dry
weights are-also given. "ALKANES" indicates the mean of the sum of all alkanes detected, and
"UCM" indicates the unresolved complex mixture. “Total NAlkanes" is the sum of the listed mean
normal alkane concentrations (i.e., pristane and phytane excluded), followed by the standard error of
the sum. Hyphens indicate concentrations below MDLs adjusted for the sample weight. Only
samples that had surrogate standard recoveries greater than 30% and less than 150% are included in
this table; samples that were excluded on this basis are listed in Table 1I-10.

94



Prince William Sound sediment samples

Station Bames Bames Barnes Bames Bames Bames Barnes Bames Barnes
Name (#) Cove(1) Cove{l) Cove{l) Cove{(1) Cove{l) Cove(l) Cove{l) Cove(l} Cove(l)
Date coliected 3-Mar-89 31-Mar-89 07-Ap-89 06-May-89 17-Aug-89 25-Apr-90 22-Jun-90 06-Aug-90 20-Apr-91
Mean wet wt. () 202 202 101 151 203 200 203 201 201
Mean dry wt. (g) 10.8 139 388 484 829 7.73 B8.79 109 8.85
N 2 3 3 2 3 2 2 3 3
Alkanes (ng/g)

C10alk - - - - - 5.83 - - -
CHalk 220 142 6.8 - - - - - -
C12alkk - - - - . - - - -
C13alk 8.25 6.14 - - 265 468 - 424 -
C1ldalk - - - 0.67 6.06 324 360 1.58 461
C15alk - 169 - - 249 239 579 50.3 215 858
C16alk - - - 131 959 6.05 5.82 6.00 -
C17alk 339 36.1 149 206 161 155 115 104 100
Pristane 375 579 - 545 s 358 466 322 -
C1dalk - - - - - - . - -
Phytane - - - - - - - - -
Ci8alk 144 82.1 7 47 228 2m 213 "7 239
C20alk 6.64 124 3141 222 788 306 246 130 245
C2talk 223 847 304 3n 258 206 218 109 172
C22alk 984 303 441 814 763 707 744 427 530
C23alk 405 135 288 427 n 346 286 161 226
C24alk - 758 - 163 90.9 683 846 50.7 548
C25aik 626 182 425 566 401 496 399 235 208
€26akk 118 65.1 995 187 130 135 107 62.2 19
C27alk 219 539 1320 1740 1150 1470 1150 740 1070
C28alk 1186 474 86.1 123 107 121 90.8 637 754
C2%alk 122 354 858 1060 845 814 743 459 715
C30alk - 521 106 138 126 113 706 50.4 25.1
C31alk - - - - - - - - -
C32alk - 36.9 576 55.4 70.2 99.4 88.4 453 69.0
C33alk - - - - - - - - -
C34alk - 459 - 137 86.30 715 351 8.40 576
ALKANES 1360 3430 8430 11500 8920 10400 7640 5160 6430
ucM™ 1200 1780 8090 7410 2090 5320 - 694 1530
Total 582¢48.8 17902264 41401444 56501948 40801302 4770+10.2 3760172 2310:97.6 3250181.7
NAlkanes
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Prince William Sound sediment samples

Station Bay of Bay of Bay of fay of Bay of Bay of Bay of Bay of
Name (#) Isles (2) Isles(2) Kkles(2) Isles(2) Isles(2Z) Isles(2) Isles (2} Isles(2)
Oatecoliected  20-Mar-89 03-Apr-89 06-May-89 16-Aug89 25-Apr-90 22-Jun-50 06-Aug-90 19-Apr-81
Mean wet wt. {g) 139 138 169 168 202 203 203 2.1
Mean diy wi. (g) 7.24 691 795 1.1 9.48 125 9.48 127
N 3 3 3 3 2 2 3 3
Atkanes (ng/g)

C10alk - - - - - - - -
Clialk 316 - - - - - - -
Cizak - - - - 365 - - -
C13alk 365 - 267 - - 359 . -
C14alk 251 200 103 - 9.73 225 219 -
C15alk Co- 100 337 101 160 239 790 -
Ci6alk - 137 143 - 119 . 25 -
C17alk 332 69.7 122 271 105 745 142 343
Pristane - - 450 15.6 153 166 445 -
C18alk - - 242 - 218 - 246 -
Phytane - - 242 - 208 - 281 -
C19alk 146 147 183 679 106 668 155 459
C20alk 138 165 344 13 497 199 322 288
C21akk 155 125 173 829 138 86.1 149 58.3
C22alk 435 284 90.7 407 e48 562 729 171
C23alk 230 153 236 116 207 146 183 798
C24alk 870 320 104 4.9 835 469 758 -
C25alk as? 22 g 142 263 167 250 09
C2Balk 90.9 N4 138 549 101 . 685 977 -
C27alk {060 442 1040 a7 930 489 823 439
C2Balk 66.5 519 83.0 378 104 538 815 142
C29aKk 520 74 521 258 492 29 460 245
C30alk 935 433 783 97 812 547 749 -
C31alk - - - - - - - .
Cl2alk 726 W6 21 272 54.3 441 63.3 794
C33alk - - - . - - - -
CHalk - - 22 284 a1 516 473 882
ALKANES S0 3690 6790 2060 8540 4290 7880 2460
ucMm 7450 4280 6950 5960 8540 8160 12200 4410
Total J050£581 16001227 32801806 14001652 30604622 17501634 28704657 10601269
NAlkanes



Prince William Sound sediment samples

Station Biigh Biigh Bigh Bigh Bigh Biigh 8igh
Name (#) istand (3) Island (3} Island (3} Island (3} Islend (3) Island (3) island (3}
Date collected 28-Mar-89 02-May-89 15-Aug-89 28-Apr-90 21-Jun-90 05-Aug80 17-Apr-91
Mean wet wi. (g) 20.3 16.8 136 0.2 202 20.2 20.1
Mean dry wi. (g) 13.4 11.0 8.57 13.3 143 138 13.3
N 2 3 3 2 2 3 3
Alkanes (ng/g) ‘

Cloalk - - - - - - 1.72
Cltalk - - - - - - -
C12alk . - - . 2.63 - .
G13alk - 1.61 - kR ) - 4.85 -
Cil4alk - 112 - - - - -
Ci5alk '16.3 632 10.9 499 207 17.2 418
C16alk . 2.61 2.57 - - - -
C17ak 59.2 89.2 48.6 80.9 50.4 50.2 357
Pristane - 22.3 - - - - -
C18alk 13.4 11.5 - - - - -
Phytane - - - - - - -
C1galk 161 184 173 188 121 133 #7.2
C20alk 14.8 10.2 346 - - - -
C21alk 50.1 7.6 83.4 952 55.1 64.4 66.2
C22alk 583 12.4 11.8 4.33 6.65 8.35 149
C23ak 38.5 48.9 90.6 54.4 454 49.5 37.3
C24alk - - 230 - 224 - -
C25alk 255 340 786 1.7 34.2 40.4 370
C2Balk §.32 - 18.8 8.54 7.83 - -
C27alk 53.9 614 195 858 287 648 61.0
C28ak 19.1 4.2 15.1 5.40 - 120 7.52
C2alk 39.7 45.3 112 49.0 248 619 46.4
C30alk - - 17.6 - - - -
C31alk - - - - - - -
C32alk - - - . - - -
£33ak - - - - - - -
C34alk - - 114 - - - -
ALKANES 1560 2370 3040 2020 1390 1600 1540
Ucm 1060 1930 1180 810 3830 550 1990
Total 5061258 6601149 8961178 6671114 4202705 5061239 448:38.7
NAikanes

97



Prince William Sound sediment samples

Statioh Constantine Constantine Constantine Constantine Constantine Constantine
Name (#) Harbor (4) Harbor (4) Harbor (4) Harbar (4} Harbor (4) Harbor (4)
Date collected 26-Mar-89 03-May-89 20-Aug-89 25-Apr-90 22-Jun-90 08-Aug-90
Mean wet wt. (g) 201 201 20.1 20.1 20.0 20.1
Mean dry wt. (g) 121 12.3 12.2 12.5 12.8 122

N 3 3 3 2 2 3
Alkanes {ng/g)

C10alk 181 246 235 10.2 - 236
Cltalk 250 2r.7 27.3 273 26.4 ’ 24.1
C12alk 24.9 32.1 352 351 292 281
C13ak 3Je.z2 375 44.0 44.0 380 408
C14alk 319 36.9 382 397 356 385
Ci5alk © 627 64.5 78.0 84.6 713 822
Cil6alk 320 3686 377 322 376 414
Ci7alk 126 102 124 126 137 245
Pristane 333 476 380 335 354 37.3
Ct8alk 307 338 383 36.2 329 381
Pihytane - - - - - -
C1Salk 156 141 154 176 125 122
C20alk 411 339 422 40.1 408 410
C2talk 206 195 188 171 181 170
C22alk 943 67.7 96.5 84.4 949 80.5
C23alk 259 185 272 254 268 243
C24alk 90.2 954 7.2 139 111 111
C28ak 306 258 327 318 332 299
C26alk B76 71.7 4.5 114 88.0 913
C27ak 357 286 373 £17 349 307
C28alk 68.5 547 81.4 $5.3 §3.5 78.5
C29alk 602 457 618 517 549 431
C30alk 81.9 61.4 86.7 114 752 68.9
C31alk - - - - - -
C3zalk 59.0 574 66.5 92.9 623 56.2
C33ak - - - - - -
C34aik 254 263 291 56.1 42.2 214
ALKANES 1460 6970 6630 $830 7990 7400
UCM 2180 1480 5040 4510 2830 3820
Tatal 28204151 2400+£83.0 29701199 30304658 27901292 2730:209
NAlkanes
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Prince William Sound sediment samples

Station Crab Crab Crabk = Cmab Crab Crab Crab
Name () Bay(5) Bay(5) Bay(5) Bay(5) Bay(5) Bay(S) Bay(9
Dale collected  O1-Apr-89 07-May-89 17-Aug-89 26-Apr-50 23-Jun-80 07-Aug-90 20-Apr-91
Mean wet wi. (g) 201 202 204 20.4 20.2 202 201
Mean dry wt. (g) 143 129 128 141 130 133 134
N 3 3 3 2 2 3 3
Alkanes {ng/g)

C10alk - - - - 768 380 -
Cliak - - - - 6.01 197 -
C12alk - . - - 720 3.89 -
C13alk - - 319 R 6.90 402 -
C14alk - - 143 162 7.26 342 -
C15Salk 106 274 732 624 707 308 -
C16alk - 106 234 320 366 261 -
Ci7alk 522 813 458 463 al3 36.0 845
Pristane 170 23 313 3N 367 639 7.3
C18alk - - 0.84 - - - -
Phytane - - - - - - -
C1Balk 844 89,0 89.1 70.4 350 432 199
C20alk 435 15.7 13.2 130 130 772 -
C2ak 80.2 14 162 76.7 927 645 1080
C22alk 175 87 3286 24.1 67.4 s 583
C23alk 793 Fali 832 97.8 110 809 ans
C24ak 28 a7 Hn7 332 66.3 4t.4 -
C25alk 926 28 88,3 118 104 100 48.3
C26atk e k7 K] 383 a3 74.4 51.2 -
C27alk 204 143 177 211 136 159 110
C28alk 279 29 212 4.8 a7e n7 .
C29alk 141 87.2 1 156 u7 14 658
C30alk 24 191 67 55.3 3310 237 -
C3talk - - - - - . -
Ca2ak 6.61 - - 15.2 159 6.66 -
C33alk . . - - . - -
C34aik 137 102 - - - - -
ALKANES 2690 4880 8830 4570 4630 2950 1140
ucm 3150 4900 7170 4850 2320 1830 4240
Total 892:188 9362693 10404508 1090£520 10603907 B564201 395:32.7
NAlkanes



Prince William Sound sediment samples

Station Euington  Elringlon  Elringlon  Ekington  Elington  Elington  Elrington  Elrington
Name (#) Island (6) Island (6) island (6) Island (6) Island (6) Island{6) Island(6) Island (6}
Dale collected 10-May-89 10-May-89 15-Jun-89 17-Aug-89 26-Apr-00 23-Jun90 07-Aug-50 13-Apr-91
Meanwetwt.(g) 137 204 20.1 128 203 203 201 202
Mean dry wt. (g) 10.7 173 156 10.4 175 168 1589 17.9
N 3 1 3 3 2 2 3 3
Alkanes (ng/g)

C1Galk - - - - - - - -
C11alk - 64.3 1.32 - - - - -
C12ak - 116 2.3 - - - - -
C1dalk 597 158 a7 5.98 - - - -
Cidak ‘229 306 492 5.70 - - - -
C15alk - 51 188 - - - - -
Ciléalk 855 870 425 464 - - 334 -
Ci7alk - 659 6.96 486 - 3.86 729 -
Pristane 136 1720 133 251 448 67.8 406 879
C18alk - 1o - - - - 808 -
Phytane M6 1170 152 - . . 520 .
C1%alk 105 500 348 539 1.78 24 8.85 -
C20alk 9.76 417 567 - - - 8.44 -
C2iaik 283 315 478 - - - 319 -
C22alk 155 366 7.30 213 - - 6.77 -
C23alk 9.69 300 - . - - 6.06 -
C24alk - 480 - - . - - -
C25alk 21 608 145 8.15 - 2.28 755 -
C26alk 21.7 821 158 9.55 - - - -
C27ak 142 803 2.0 474 - 122 586 -
C2Balk 100 584 126 549 470 - - -
C2%alk s 374 125 128 - 791 108 -
C30alk 262 345 101 68.35 - - - -
C3tak - - - - - - - -
C32alk 174 9 6.56 . - - - .
C33alk - - - - - - - -
C34ak 214 854 194 - - - - -
ALKANES 639 70100 -] 435 763 74| 293 A
UcCM 5700 237000 4040 2010 1570 1460 1230 674
Total 2511973 10700 1751110 7881268 6401648 28.T121.0 76.2438.3 -
NAlkanes
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Prince William Sound sediment samples

Station Naked Naked Naked Naked Naked Naked Naked Naked Naked
Name (#) Island (8) Island (B) Island (8) Island (8) Island (8) |sland (8) Island (8) Island (8) Island (B)
_ Date collected 28-Mar-89 08-Apr-89 08-May-89 18-Jun-88 15-Aug-89 24-Apr-90 21-Jun-90 05-Aug-50 15-Apr-91
Mean wet wt. (g) 168 105 136 20.2 136 201 201 202 201
Mean dry wi. (g) 125 63 100 13.7 935 149 138 11.8 146
N 3 3 3 3 3 2 2 3 3
Alkanes (ng/g)

CiGalk - - 1.48 - - 2.08 - 495 -
Ciialk 2.14 - - - - - - 383 -
Ci2alk 220 - - - - . - 6.86 -
C13alk 425 5.40 151 - 5.26 - - 9.29 -
Cidalk ‘364 8.82 448 7.06 429 - 1.98 105 11.3
C15alk 8.39 - - 52.1 33 102 24.4 56.2 51.9
Ci6alk an 22 6.94 10.2 429 - - 109 473
C1Talk 6.59 516 25.G 59.¢ 40.7 16.8 1.6 747 59.4
Pristane 196 55.5 138 166 704 201 409 144 10.7
C18alk - - - 7.06 - - - 787 -
Phytane - - - - - - - - -
C18alk 176 758 49.4 149 0.3 218 57.2 108 522
C20alk - 221 787 231 339 - - 210 318
C21alk 17.7 80.2 45.0 134 741 253 451 129 387
C22alk 319 323 19.2 255 237 459 137 483 30.3
C23alk 285 91.4 489 111 876 N7 728 163 1.2
C24alk - - - 473 1.9 - - 619 -
C25alk 429 142 728 133 121 7.7 809 212 61.2
C26alk 4.90 1841 24 50.2 428 741 289 824 17.7
C27alk 88.8 276 124 296 202 100 189 589 158
C28alk 168 8.67 6.07 14 11.4 7.96 18.0 624 14.1
C2Galk 643 137 84.0 152 137 523 899.6 288 759
C30alk 151 113 16.7 are 242 751 10.0 706 143
C31alk - . - - - - - . -
C32alk 18.0 . 113 321 21.2 - 08 5833 6.39
C33alk . - - - - . - - -
C34alk 527 - 808 7.2 410 - 2.50 278 -
ALKANES 981 2460 1520 3870 2630 1020 2130 4810 4120
UCM 510 8370 596 7530 826 1510 - 1160 120
Total 3541357 982t145 5694702 13901135 543:144 3261731 73118 21001691 6691823
NAlkanes ‘
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Prince William Sound sediment samples

Station

Name (¥#)

Date collected
Mean wet wt. (g}
Mean dry wt. (g)
N

Alkanes (ng/g)

Ci0ak
Clialk
C12aik
C13alk
Cldalk
C15alk
C16alk
C17alk
Pristane
C18alk
Phytane
C19aik
C20alk
C21alk
C22ak
C23alk
C24alk
C25alk
C26alk
C27ak
C28alk
C29alk
C30alk
Citalk
C32alk
C33alk
CHMalk
ALKANES
UCM

Total
NAlkanes

Olsen Oisen Olsen Olsen Oisan Oisen Oisen
Bay(9) Bay() Bay(9) Bay()  Bey{9) Bay(9) Bay()
06-Apr-89 01-May-89 16-Aug-89 28-Apr-80 25-Jun-90 09-Aug-80 15-Apr-91
10.5 10.3 20.3 18.9 201 20.1 200
6.08 6.89 14.3 116 135 148 12.7
2 3 3 3 2 3 3
- - - 20.1 . - -

- - - 442 . - .
455 - - 19.9 - - -
68.5 11.9 777 16.8 6.69 - 220

c 789 6.04 1.53 253 525 - 639
114 53.5 268 54.5 406 507 44.2

- - - 274 7.31 - 8.49
528 636 are 713 5.7 234 139

- - - 16.1 - . -

- - - 7.96 - - -

- - - 6.55 - - -
143 147 121 214 161 556 441

- - 336 10.4 10.9 - 7.35
%5 63.3 584 105 74.1 454 174
25.1 15.4 9.43 159 14.3 9.40 184
77.4 65.5 53.0 o1.1 69.4 427 $7.3

- - - 6.67 - - -
70.7 69.4 45.2 az2.1 64.9 548 729

- - 7.28 13.6 862 571 16.3
146 116 86.0 158 112 819 118

- 7.74 17.1 18.4 6.55 15.6 14.0
146 117 75.3 143 110 110 109

- 201 - 20.2 279 239 16.0

- - . 770 - - -

- - - 12.7 4.1 5.88 630

- . - 40.2 - . -

- - - 16.2 14.1 - -

4610 1830 1630 2000 2510 1550 3050
1420 29830 329 197 2260 1450 1210

10601282 757+44.4 601685 12701417 8011862 4791464 1300£101
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Prince William Sound sediment samples
Perry
Island {10} Istand (10) Island (10) Island (10) Island (10}
16-Aug-89 24-Apr-90 21-Jun-90 05-Aug-90 18-Apr-8%

Station

Name (#)

Date collected
Mean wet wt. (g)
Mean dry wt. (g)
N

Alkanes (ng/g)

C10ak
C1lalk
Cil2alk
C13alk
C14alk
C15alk
Ci6alk
C17alk
Pristane
C18alk
Phytane
CiBalk
C20alk
C21alk
C22alk
C23alk
C24alk
C25ak
C26alk
C27alk
C28alk
C2%alk
C30alk
Catalk
C32alk
C33ak
C34alkk
ALKANES
ucm

Total
NAlkanes

Perry

199
138
3

1810
2950

202
13.0
2

1140
2280

Pemy

20.%
136
2

6.27
283
61.2

84.3

7.2

2040

5031125 3731355 38516.05

Pemy

202
153
2

730
1930

104:27.7

Peny

201
141
3

5.10

509
798

193153.7
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Prince William Sound sediment samples

Slation Rocky Rocky Rocky Rocky Rocky Rocky Rocky
Name (#) Bay (11) Bay(11) Bay(11) Bay(!1) Bay(11} Bay(11) Bay(11)
Date collected 26-Mar-89 04-May-89 20-Aug-89 25-Apr-80 22-Jun-90 08-Aug-90 02-May-91
Mean wet wt. (@) 137 202 10.2 201 203 20.1 204
Mean dry wt. (g) .41 139 7.05 14.2 13.9 1389 146
N 3 2 3 2 2 3 3
Alkanes {ngig)

C1Galk 9.81 792 .2 5.65 107 5.96 530
Ctialk 6.34 6.32 803 451 7.39 320 506
C12alk 554 461 793 614 = 107 581 504
C13alk 233 11.0 14.4 6.47 10.4 917 435
C14alk “121 403 6.49 8.93 13.4 669 9.45
C15aik 203 127 126 35.2 108 N8 204
C16alk 4.90 554 6.18 151 53 as7 464
Ci7alk 522 1040 1570 561 650 354 173
Pristane - 214 - 2.43 19.4 - -
CiBalk - - - - - - -
Phytane - - - - - - - -
C19alk 554 451 5 293 454 208 161
C20alk 317 388 6.04 - 20 370 -
C21alk 305 325 268 27 391 921 111
C22alk 6.95 513 127 3.05 211 - -
C23alk 838 188 - 190 54.3 - -
C24alk - - - - 315 - -
C25alk 292 264 27 276 47.0 179 262
C26alk 13.0 13.0 - - 9.83 - -
C27alk 827 765 550 69.9 776 434 306
G28alk 10.1 134 - 126 102 - -
C29alk 35.0 355 158 303 39.4 235 11.8
C30alk 6.65 123 - . 10.7 - -
C31akk . - - - - - -
C32atk - - - - 271 - -
C33alk - - - - - - .
C34alk - - - - 8.0 - .
ALKANES 270 2500 3730 2480 3200 1340 1150
UCM 1480 1340 4430 1590 1880 193 -
Totat 8952115 13701250 19001804 657+34.7 11704429 S28:395 3I21539
NAlkanes '
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Prince Wiliam Sound sediment samples

Station Siwash Siwash Siwash Siwash Shwash Siwash Siwash
Name (#) Bay (12) Bay(12) Bay(12) Bay{(12) Bay{12) Bay(12) Bay(12
Date collected 29-Mar-89 03-May-89 16-Aug-B9 24-Apr-80 25-Jun-30 09-Aug-90 18-Apr-91
Mean wet wit. (g) 10.3 204 10.2 20.3 20.0 20.2 200
Mean dry wi. (g} 1.28 10.7 6.87 12.4 13.0 120 12.2
N 3 3 3 3 2 3 3
Alkanes (ng/g)

C10aik - - - - - - 2.24
Cltak - - - - . - .
C12alk - - - 1.85 - - -
C13alic 1.1 2.55 367 3.18 328 - -
C14dalk Co- - 265 422 435 . 370
CiSalk 16.7 - 291 - 397 - 16.9
C16alk - - - 4.16 9.81 - 6.18
C17alk 226 58.0 338 383 379 243 485
Pristane - - N - - - -
C18aik - - - - - - -
Phytane - - - - - - -
C1Salk 252 669 25.1 2386 30.7 207 344
C20alk 592 4.22 - 123 8.68 - 19.0
C21alk 334 110 41.6 47.7 58.1 425 979
C22alk 16.9 20.6 138 18.2 17.3 15.0 349
C23alk 44.2 71.8 47.8 61.8 56.0 430 57.7
C24alk - - - - - - 21.7
C25alk 56.6 111 65.2 81.6 734 80.0 80.6
C26alk 10.1 19.8 12.3 26.0 26.4 354 37.3
C27alk 140 334 213 238 206 204 211
C28aik 30.4 24.6 20.9 25.1 223 29.7 29.1
C29atk 144 254 188 201 188 184 185
€30alk 10.5 - 11.1 567 9.19 174 130
C3tailk - - - - - - -
C32alk - - - - - - -
C33ak - - - - - - -
C3alk B - - - - - -
ALKANES 1430 3930 2370 2666 4340 2720 4290
ucMm 2190 1830 2360 1430 1670 418 700
Tolal 569+118 1080113.9 709+77.3 7922354 7912235 696¢202 8992722
NAlkanes
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Prince William Sound sediment samples

Station Sieepy Sleepy Sleepy Sleepy Sileepy Sleepy
Name (#) Bay(13) Bay(13) Bay(13) Bay{13}) 8ay(13) Bay{(13)
Date collected 07-May-89 17-Aug-89 26-Apr-80 23-Jun90 O7-Aug-90 19-Apr-91
Mean wet wi. {g) 138 168 203 204 200 201
Mean dry wt. {g) 113 128 158 150 15.2 153
N 3 3 2 2 3 3
Alkanes (ng/g)

C10alk - - - - - -
Citalk - - - - - -
Cl2alk 1.77 4.24 - - - -
C13alk 47.8 250 964 - - -
Cldalk - 920 58.3 497 7.72 475 an
C15alk 178 893 - 531 8.78 625
C16alk 215 113 178 381 193 027
Ci7ak 229 151 238 439 I8 /T
Pristane 285 3n2 2682 81.2 721 25.0
C18alk 254 183 273 457 423 164
Phytane 185 293 326 474 471 20.2
C19alk 255 176 232 257 23 16.1
C20alk 253 223 205 28.2 2.0 15.8
C21alk ril 175 166 267 247 173
C22alk 27 158 214 35.9 28.8 19.6
C23alk 185 146 202 230 253 160
C24alk 194 166 305 382 w7 235
C25alk 187 185 285 309 301 50.8
C26alk 170 180 A 294 251 503
C27alk 128 150 a5 4“3 W2 789
C28ak 89.4 103 302 439 36.7 83.8
C28alk 105 103 348 2441 272 39.2
C30alk 03y a78 230 247 279 158
C3talk - - - - - -
C32alk 775 718 208 258 274 538
C33alk - - - - - -
C34alk 600 109 23 473 394 28
ALKANES 6540 8370 1770 330 2030 2520
UCM 16600 30300 7830 13700 13800 6710
Total 3280:1200 27203330 4474610 6361574 5341611 5273241
NAlkanes
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Table I1-5.--Concentrations of PAH in MUSSELS collected from the Gulf of Alaska for this study.
Tables I-2 and I-3 contain keys for the PAH abbreviations used here. Tables 1 and 2 list the station
names, numbers, locations, and collection dates that correspond with those listed here. Stations
established in 1977 described by Karinen et ai. (1993) are italicized. Concentrations are means of #
replicated determinations reported as ng PAH/g dry tissue weight, the mean sample wet and dry
weights are also given. Total aromatics (i.e. TPAH) is the sum of the listed mean PAH
concentrations with perylene excluded, followed by the standard error of the sum. Hyphens indicate
concentrations below MDLs adjusted for the sample weight. Only samples that had surrogate
standard recoveries greater than 30% and less than 150% are included in this table; samples that
were excluded on this basis are listed in Table II-9.
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Gulf of Alaska musse! samples

Station Anlon Larsen  Busker Foul Haris Haris Harris McDonald's  Monashka Paul's Petrof Petrof
Name (#) Bay (14) River (15) Bay (16) Bay (17} Bay (17) Bay{17) Lagoon(i8) Bay(19) Bay (20) Point (21) Point (21)
Date collected 22-Jul-89 21-Jul-89 20-Jul-89 2T-Apr-89  27-Apr-90  24-Jun-80  20-Jul-89 21-Jul-89 20-Jui-88  08-May-88  16-Jun-58
Mean wel wi. (g) 8.30 7.78 742 8.68 5.08 550 510 737 a7 an a7
Mean dry wi. (g} 0.61 0.81 0.69 0.76 1.01 0.85 0.70 096 0.42 087 1.00
N 3 2 3 1 1 1 2 1 2 2 1
PAH's(ng/g)

Naph 141 187 36 138 - - 15.7 N6 - 172 361
Menap2 6.42 244 T4 242 - - - - - 140 468
Menapi - 17.3 232 - - - - - - 203 387
Dimeth - 341 4§94 - - - - - - 10.0 127
C2naph 19.8 161 351 - - - - 138 - 135 20.3
Trimeth L. 76.3 - - - - . - - 18.4 239
C3naph - 477 - 181 - - - - 334 103 145
Cdnaph 381 410 - 120 - - - - - 138 176
Biphenyl - 932 8.95 - - - - - - - 18.3
Acenthy - - - - . - - - - - -
Acenthe - - - - - . - - . - -
Fluorene - 226 - - . - §.06 - - - 6.36
Clfluor 5.38 109 433 145 - - - - - ara 56.4
C2fluor 62.1 304 122 352 - . - - - 224 297
Cafluor 87 135 164 601 - - - - - A5 492
Dithio - 3.9 - 4.90 - - - - - 171 18.3
C1dithio - 153 - 25.1 - - - - - 157 172
C2dithio - 27 - 89.4 - - . - - 695 804
Cadithio . 150 . 101 - . - - - 727 850
Phenanth - 154 - - - - - - - 403 47.4
Mephent - 90.0 - 5.7 - . - - - 134 948
Ciphenan 135 3 | 427 51.7 - . - 214 - 306 k7
C2phenan - 374 - 124 - - - - - 918 1150
C3phenan - 293 - 142 - - - - - 1180 1470
Cdphenan - 535 - 273 - - - - - 216 30
Anthra - 121 - - - - - - - - -
Fluorant - 68.2 6.72 - - - - - - 26.2 16.2
Pyrene - 189 - - - - - - - 16.6 16.8
Clfluora - 9.90 - - - - - - - 106 104
Eenanth - - - - - - - - - 5.65 619
Chrysens - 38.1 - 144 - . - - - 747 927
Cichrys - 3.09 - 191 - - - - - 137 185
C2chrys - - - - - - - - - 547 69.4
Cichrys - . 368 - - - . - - 458 65.7
C4chrys 354 " 177 - - - - 829 - - 137
Benzobfl - - - - - - - - - 6.4 17.4
Benzokfl - - - - - - - - - - -
Benepy - - - - - - - - - 153 349
Benapy . - . - - : - - - - -
Perylene - - - - - - 989 - - - -
Indeno - - - - - - - - - .

Dibenz - - - - - - - - -

Benzop - - - - - - - - -

Total Aromatics 3433079  3800+3300 4861845 900 - - 24.8+248 629 3341334 578011160 7500
{w/o Perylene)
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Gulf of Alaska mussel samples
Quicksand
Cove (22)
27-Apr-89

Station
Name {#)
Date collected

Mean wet wt. (g)
Mean dry wt. (g)
N

PAH's{ng/g}

Naph
Menap2
Menapt
Dimeth
C2naph
Trimeth
C3naph
C4naph
Biphenyt
Acenthy
Acenthe
Fluorene
Cifiuor
C2fluor
Cafluor
Dithio
Cidithio
C2dithio
C3adithio
Phenanth
Mephen}
Ciphenan
C2phenan
C3phenan
C4phenan
Anthra
Fluorant
Pyrene
Cifluora
Benanth
Chiysene
Cichrys
C2chrys
C3chrys
Cdchrys
Benzobfl
Benzakfl
Benepy
Benapy
Perylene
Indeng
Dibenz
Benzop

Total Aromatics
{wio Perylene)

897
1.56
3

26
ara
238
151
375
1.31

783

1.29
719

10504861

Quicksand Quicksand  Quicksand

Cove (22)
18-Aug-89
913
077
2

7804543

Cove (22}
27-Apr-90
5.01
1.01
1

397

Cove (22}
24-Jun-90
5.18
0.92

Tetrakov

Point (23)

14-Apr-89
8.4
1.0t

6.25

15100

Tetrakov
Point (23)
20-Jul-89
527
0.79
3

1440£133

109

Verdant
Cove (24)
27-Apr-89

882
1.3%

4120£594

Verdant
Cove (24)
18-Aug-89
8.28
0.67
3

5112559

Verdant
Cove (24)
27-Apé-80
5.0
082
1

Verdant
Cove (24)
24-Jun-90
527
078
2

Woman's
Bay [25)
21-Jui-89
923
.02
1



Table [1-6.--Concentrations of alkanes in MUSSELS collected from the Guif of Alaska for this
study. Table I-4 contains a key for the alkane abbreviations used here. Tables 1 and 2 list the
station names, numbers, locations, and collection dates that correspond with those listed here.
Stations established in 1977 described by Karinen et al. (1993) are italicized. Concentrations are
means of 7 replicated determinations reported as ng alkane/g dry tissue weight; the mean sample wet
and dry weights are also given. “ALKANES” indicates the mean of the sum of all alkanes detected,
and “UCM?” indicates the unresolved comples mixture. “Total Nalkanes” is the sum of the listed
mean normal alkane concentrations (i.e., pristane and phytane excluded), followed by the standard
error of the sum. Hyphens indicate concentrations below MDLs for sample weight. Only samples
that had surrogate standard recoveries greater than 30% and less than 150% are included in this
table; samples that were excluded on this basis are listed in Table II-10.
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Gulf of Alaska mussel samples

Station Anton Larsen Busker Foul Harris Harris Harrig
Name (#) Bay (14) River (15) Bay (16) Bay (17) Bay (17} Bay (17)
Date collected 22-h4-89 21-Jul-89 20-Jul-89 27-Ape-89  Z7-Apr-90  24-Jun-80
Mean wet wt. (g) 8.30 773 7.42 868 5.08 5.50
Mean dry wt. (g) 061 090 0.69 076 1.01 0.95
N 3 3 3 1 1 1
Alkanes (ng/g)

C10Catk . 225 - 356 - 614
Cilalk - 206 329 112 - 149
Ct2alk - 285 678 884 49.4 124
Ci13alk - 573 - 260 585 -
C1dalk - 760 - - - 192
C15alk 632 1780 430 554 482 584
C16alk - 696 - 478 132 225
C17aik 2410 451 1310 - 259 2684
Pristane - 9390 218 2550 2320 3330
C18alk - 3’0 - - - -
Phytane - 4010 - - - -
C19alk - 589 - - 196 237
C20alk . 1210 - - - -
CZ1alk - 1090 - - 343 -
C22alk - 1110 - 104 338 -
C23alk - 696 - - 458 404
C24alk - 487 - - 620 323
C2Salk 105 519 137 108 47.3 448
C26alk 852 365 79.2 181 17 -
C27alk - 24 96.8 443 66.8 96.4
C28alk - 216 - - 398 -
C25alk - sy - - 516 75.2
C30alk - 251 - - - -
C31ak - - - - 438 590
C32alk - - - - - -
C33alk - - - - - -
C34dalk - - - - - -
ALKANES 8130 60500 5460 10100 3780 5870
UCM 11000 547000 5080 209000 - -
Total

NAikanes 3240+26.8 12200t879 21602272 2680 1470 2540

111

McDonalds McDonald's  Monashka
Lagoon {18} Lagoon {18}  Bay{19)
09-Apr-89 20-Jul-89 21-Jul-83

546
236

§.15 865
073 1.06
3 3

284 -
455 -
180 -
103 -
207 -
665 250
432 -
205 1610
530 266
B4.8 -
145 -
941 -
24.0 -
112 6090
34900 4400

2680£185  1860195.8

Paul's
Bay (20}

Paul's Petrol
Bay (20) Peint {21)

10-Apr-89  20-Jul-89  09-May-89

5.36
1.06
1

733
147
61.6
707
118
398
272
266
517
338

726

2880
49500

2360

414 8.31
0.50 0.87
3 2

- 906
136 822
501 702

- 64.2
168 -

- 596
425 172
352 250
239 13200
151 182
608 846
209 197
285 408
485 413
177 478
110 425
89.0 587
132 788
450 755
14 747
433 438
440 209
638 154
66.3 -
64.5 198
178 38500

125000 215000

32501090 732022350

Petrof
Point (21)
18-Jun-69
8.37
1.00
1

65800
273000

13300



Gulf of Alaska mussel samples
Station Quicksand
Name (#) Cove (22)
Date collected 27-Apr-83
Mean wel wt. (g) a.09
Mean dry wt. (g) 1.56
N 2
Alkanes (ngig)

C10alk 465
Cilalk 150
Cl2alk 172
C13alk 208
Cildalk -
C15alk 364
C1Galk -
Ci7ak 751
Pristane 9860
CiBak -
Phytane -
Ct8allc .
C20alk -
C2{alk -
C22alk -
C23alk -
C24alk -
C25alk N
C26alk 248
C27alk 804
C28ak -
C28alk -
C30alk 138
Citalk -
C32alk -
C33alk -
C34alk -
ALKANES 18100
UCM 83200

Tolal
NAlkanes 23601461

Quicksand

Cove (22}

18-Aug-89
913
0.77

5331334

Quicksand  Quicksand

Cove (22)
27-Apr-90
S.01
1.01
1

444
123
735
106
671
142
26
2270
51.6
442
620
68.0
4.2
352
473
538
§22
322
877

Cave (22)
24-Jun-80
5.18
092
1

798
196
135

2070

Tetrakov
Point (23)
14-Apr-89
6.64
Y]
2

1480

164000

Tetrakov

Point (23)

20-Jul-89
527
079

167000

19300£13500 44402857
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Verdan
Cove (24)
27-Apr-89

865
1.35
3

670
156
147

1410011770

Verdant
Cove (24)
18-Aug-89
8.28
0.67
3

2

237
79.2

497

557

137000

26101279

Verdant
Cove (24)
27-Apr-90

501
0.82
1

308
156
80.9
158
832
175
210
5510

519

Verdant
Cove {24)
24-Jun-90

527
078
2

558
175
14

28201318

Woman's
Bay (25)
21-Jul-89
823
1.02
1



Table 11-7.--Concentrations of PAH in SEDIMENTS collected from the Gulf of Alaska for this
study. Tables I-2 and I-3 contain keys for the PAH abbreviations used here. Tables 1 and 2 list the
station names, numbers, locations, and collection dates that correspond with those listed here.
Stations established in 1977 described by Karinen et al. (1993) are italicized. Concentrations are
means of » replicated determinations reported as ng PAH/g dry tissue weight; the mean sample wet
and dry weights are also given. Total aromatics (i.e. TPAH) is the sum of the listed mean PAH
concentrations with perylene excluded, followed by the standard error of the sum. Hyphens indicate
concentrations below MDLs adjusted for the sample weight. Only samples that had surrogate
standard recoveries greater than 30% and less than 150% are included in this table; samples that
were excluded on this basis are listed in Table II-9.
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Guit of Alaska sediment samples

Station Anton Larsen  Foul Harris Hanis Harris McDonald's McDonald's Monashka
Natne (#) Bay {14} Bay (16) Bay(i7) Bay(17) Bay {17)  Lagoon (18) Lagoon(18) Bay(18)
Date collected 22 Ju-89 20-Ju-Bd  27-Apr89 27-Apr-80  24-Jun-90  09-Apr-89  20-Jui-89  21-Jul-B9
Mean wel wt. (g) 200 201 200 17.3 200 144 104 201
Mean dry wt. () T1.14 195 158 144 160 10.1 101 78
N 3 3 3 3 2 3 3 3
PAH's(ng/g)

Naph 133 azi 293 1.03 283 168 555 130
Menap2 209 3.94 096 027 0.32 408 ast 1.08
Menapt 1.48 1.89 - - - 279 245 0.61
Dimeth - - - 0.92 - 333 086 -
C2naph 1.25 0.76 5.08 230 - 443 564 -
Trimeth . 1.67 0.19 - 152 - - - -
C3naph 360 1.4 429 5.2 oNn 298 8.05 -
C4naph 168 6.32 9.60 106 122 284 11.4 647
Biphenyt - - - - - kKR - -
Acenthy - - - - - - - -
Acenthe 18 1.10 - - - - - 039
Fluorene 1.4 274 - - - - - -
Clhuor 1.78 1.46 1.45 - - 0.96 - -
C2fuor 224 1.60 - 1.45 - 10.2 136 -
Cafluor 138 D.48 054 224 - 267 149 -
Dithio - 0.6 - - - - - -
Cidithio 120 o7 N 0,83 - - 538 -
C2dithio 326 1.07 - 1.60 - - 1.0 -
Cdithio 248 067 - 1.83 - - 572 -
Phenanth - 527 052 069 0.83 556 3ng -
Mephent 1.57 - - 0.33 - 360 297 .
C1phenan 7.78 267 - $.35 1.21 535 122 -
C2phenan 7.7 1.55 - 20 086 1.40 128 -
C3phenan X 0.61 0.88 218 - - 6.79 -
C4phenan - - an 203 - . - -
Anthra - - - - - - - .
Fluorant 204 225 - - - 242 067 048
Pyrene 1.94 274 - - - - - 021
Cifluora 1.57 0.89 - - - - - -
Benanth 063 0.12 - - - - - -
Chrysene 1.39 0.50 056 - 0.97 1.3 - -
Cichiys - - - - - - - -
C2chiys - - - - - - - -
Cachrys - - - - - - - -
Cdchiys - - - - - - - -
Benzobil - 0.45 . . - - - 026
Benzokil - - - - - - - -
Benepy - 0.56 - - - - - -
Benapy - - - - - - - -
Perylene 498 - - - - 296 - -
Indeno - - - .- . - . -
Dibenz - - - . - - - -
Benzop - 1.87 - . - 335 -

Total Aromatics 8141155 81.2117.6 30.24224 356256 1951028  71.11242 1241528 225:530
{wio Perylene)

114



Guif of Alaska sediment samples

Station Paul's Pauls Petrof  Quicksard Quicksand Tetrakov Tetrakov  Verdamt — Verdant
Name {#) Bay(20) Bay(20) Point(21) Cove(22) Cove(22) Point(23) Point (23) Cove (24) Cove (24)
Date coliected 10-Apr-89  20-Jul-89 09-May-89 27-Apr-B9 16-Aug-89 14-Apr-89 20-Jul89 27-Apr-89 18-Aug-89
Mean wet wt. (g) 121 105 201 200 201 108 136 202 201
Mean diy wA. () 104 101 178 162 17.6 1041 100 17.7 17.4
N 3 3 3 3 3 3 3 3 3
PAH's{ng/g}

Naph 10.0 440 8.04 1.02 098 105 112 39 226
Menap2 240 289 1.56 1.49 o.21 122 9.56 1.79 0.60
Menapt 1.46 1.99 0.42 - - 0.84 625 0.40 -
Dimeth - - - - - - 589 - -
C2naph - S41 474 654 - - 125 530 0.58
Trimeth . - - - - - - 4.40 - -
Clnaph - 8.02 4.50 6.37 - - 19.9 4.16 018
Canaph - 134 9.24 11.8 - - 278 134 -
Biphenyl 1.85 - - - - - 3.08 - -
Acenthy - - - - - - - - -
Acenthe - - - - - - 135 - -
Fluorene - - - - - - 140 - -
Clfiuor - - 1.68 247 - - 581 172 -
C2ihsor - 201 - 238 - - 348 223 -
C3fluor - t1a7 0.50 073 - - 373 053 -
Dithio - - - - - - 6.04 - -
Cidithio - 418 039 052 - - 8N 035 -
Cadithio - 132 0.69 - - - 236 0.50 -
Cadithio - 6.78 - - - - 134 0.46 -
Phenanth 207 438 0.70 - - 1.06 412 0.62 1.00
Mephen1 0.75 259 - - - - 9.54 - -
C1iphenan 0.75 142 1.29 - - - 444 1.38 0.98
C2phenan - 141 0.58 - - - 348 1.32 0.58
C3phenan - 206 0.88 1.25 - - 184 1.84 0.69
C4phenan - 1.08 255 4.20 - - - 273 -
Anthra - - - - - - 152 - -
Fluorant 055 1.14 - 0.24 - 0.36 299 0.18 -
Pyrene - - - - - - 203 - -
Cllluora - - - - - - 208 - -
Benanth - - - 0.08 - - 285 - -
Chrysene - - - - - - 212 - 0.80
Cichrys - - - - - - 1290 . -
C2chrys - - - - - - - - -
C3chrys - - - - - - - . -
CAchrys - - - - . - - N -
Benzobfi - - a.67 - - - 220 - 0.48
Benzokfi - - - - - - 17.0 - -
Benepy - - 072 - - - 125 0.28 0.51
Benapy - - - - - . 25.7 - -
Perylene - - - - - . 123 - -
Indeno - - - - - - 163 - -
Dibenz . - - - . - 508 - -
Benzop - . - - - - 176 - 0.26

Total Aromalics 1913492 1441131 3931217 3914267 1191076 1391555 6561324 43.1:197 9301312
{w/o Perylene)
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Table I1-8.--Concentrations of alkanes in SEDIMENTS collected from the Gulf of Alaska for this
study. Table I-4 contains a key for the alkane abbreviations used here. Tables 1 and 2 list the

~ station names, numbers, locations, and collection dates that correspond with those listed here.
Stations established in 1977 described by Karinen et al. (1993) are italicized. Concentrations are
means of » replicated determinations reported as ng alkane/g dry tissue weight; the mean sample wet
and dry weights are also given. "ALKANES" indicates the mean of the sum of all alkanes detected,
and "UCM" indicates the unresolved complex mixture. "Total NAlkanes" is the sum of the listed
mean normal alkane concentrations (i.e., pristane and phytane excluded), followed by the standard.
etror of the sum. Hyphens indicate concentrations below MDLs adjusted for the sample weight.
Only sampies that had surrogate standard recoveries greater than 30% and less than 150% are
included in this table; samples that were excluded on this basis are listed in Table II-10.
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Gulf of Alaska sediment samples

Station Anfon Larsen Foul Harris Harris Hamis McDonald’s McDonalds Monashka Pauls Petrof
Name (#) Day (14) Bay (16) Bay (17} Bay(17) Bay(17) Llagoon{18) Lagoon(18) Bay(19) Bay(20) Point(21)
Date collected 2-Ju-89  20-Jul-89  2T-Apr-89 27-Apr-80 24-Jun-90  0S-Apr-89 20-Jul-89  21-Jul-8S 10-Apr-89 09-May-£9
Mean wet wt. (g) 200 201 200 173 200 144 105 201 121 201
Mean dry wt. {g) 714 19.5 158 14.4 16.0 101 101 17.8 10.1 17.8
N 3 3 3 3 2 3 1 3 3 3
Alkanes (ng/g)

C10alk 359 219 - - - 289 801 - 315 -
C1talk - 1.90 - - - 8.68 6.26 - 324 -
C12alk - - - 375 - 658 an - 257 -
Ci3alk ' - - - 288 - 443 5.18 - 7.26 -
Cildalk - - - 7.82 - 14.2 116 - s -
Ci15alk 99.3 8.39 - 16.2 - 200 118 - 127 562
CiBalk 175 - - 151 - 153 16.8 - 9.43 -
C17ak T26 - 8.08 136 6.65 339 208 - 165 -
Pristane 67.5 409 - 953 408 285 69.1 - 142 247
C18akk 254 - - 6.03 - 758 138 - 4.44 -
Phytane 107 - - 3.46 - 894 439 - 426 -
C19alk 330 - 489 a2 - 9.40 213 - 753 -
C20alk 648 - - 6.60 - 218 7.33 - 457 -
C21ak 290 - 4N 5.066 - 263 6.37 - 166 -
C22alk 133 - 354 5.42 - 8.8 - - 544 -
C23alk 722 - - 542 - 18.7 - - 286 -
C24alk 337 - - mn - 107 397 - 108 -
C25alk 1740 3.08 26.9 379 15.0 530 - 325 522 1.4
C26alk 129 - 131 168 209 BO7 - - 936 -
C27alk 9740 6.28 765 505 392 112 - - 648 -
C28alk 327 - 305 3s5e - 411 - - 144 446
C29alk 2560 - 098 367 220 N7 - - 812 -
C30alkk 118 - 16.9 - - 8.16 - - 558 -
C3lalk - - - 729 - 799 - - 60.7 -
C32alk 2 - 118 - - 111 - - 53 -
C33alk - - - - - 350 - - 489 -
Ci4alk 280 - 5.08 - - 180 - - 11.2 -
ALKANES 23100 163 715 361 450 1 249 225 613 794
UCM 5610 - 228 3070 009 13100 7270 - 16500 186
Total 1710021190 21.82100 3064861 136:110 1041489 7041110 224 3252325 5564147 1151045
NAlkanes
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Gulf of Alaska sediment samples

Station Quicksand Quicksand Tetrakov  Tetrakov  Verdant Verdant
Name (¥) Cove (22) Cove(22) Point{23) Point(23) Cave (24) Cove (24)
Date collected 27-Apr-89 18-Aug89 14-Apr-89 20-Jul-89 27-Apr-89 18-Aug-89
Mean wet Wi, (g) 200 201 108 136 202 201
Mean diy wi. (g) 15.2 176 101 100 17.7 174
N 3 3 3 3 3 3
Alkanes (ng/g)

C10alk - - 179 403 291 -
Citalk - - 452 - - -
C12alk ] - - 1.86 - - -
C13alk - - ao7 - - -
C1dalk 1.70 - - 19.0 213 -
C15alk - 8.38 - 15.7 4.78 -
C18alk - - 675 260 - -
C17alk - - 106 208 - -
Pristane - - 175 666 128 434
C18alk . - 275 264 - -
Phytane - - - 459 - -
C19alk - - - 251 - -
C20alk - - 1.46 9.63 - -
C21alk - - - 120 - -
C22alk - - - 7.1 - -
C23alk - - - 502 - -
C24ak - - 299 5.08 - -
C25alk 1.80 - - 5 160 -
C26alk - - - - - -
C27ak - - N 224 - -
C28ak - - - - - .
C209ak - - 1.58 4.82 - -
C30alk - - - - - -
C31ak - - - 13§ - -
C32ak - - - - - -
C33ak - - - 510 B -
Cidalk - - - - - -
ALKANES 423 499 112 728 14 7214
UCM 2090 - 5620 12500 1360 325
Total 3501350 8381838 9422120 2751200 11.417.06 -
NAlkanes
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Table II-9.--Concentrations of PAHs in samples where deuterated surrogate standard recoveries
were outside the range 30% to 150%. Affected PAH concentrations are indicated by the symbol
"A". Other symbols and conventions are as described in Table II-1.
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Prince Wiiliam Sound musse! samples

Station Barnes Barnes Bay of Bay of Bay of Bay of Bay of Bligh Bigh Crab Crab Crab
Name (#) Cove (1) Cove (1) Isles {2) Isles {2) Istes (2) isles {2) Isles (2) Island (3) Island (3) Bay (5) Bay (5} Bay (5)
Dale collected 22-Jun90  06-Aug-90 06-May89 16-Aug89  25-Apr-90 22-Jun90 06-Aug90 O05Aug90  17-Apr91  O7-May88 23-Jun-90  20-Apr-91
Mean wet wt. (g) 106 109 10.2 979 101 109 9.79 11.5 8.68 105 10.7 9.79
Mean dry wt. (g} 095 098 0 059 09 092 075 0.8t .80 084 118 a7e
N 1 2 1 2 1 2 3 1 1 1 1 1
PAH's(ng/g)

Naph A A A A A A A A - A A A
Menap2 A A A A A A A A - A A A
Menap1 A A A A A A A A - A A A
Dimeth .- - 836 - - - - A - 109 - -
C2naph 118 - 419 - - 179 100 A 10.6 445 - 114
Trimeth - - 126 . - - - A - 201

C3naph - - 823 . - 132 16.2 A - 103 - 13
Cdnaph - - 636 - - 582 170 A - 50.1 - -
Biphenyl - - 273 - - - 189 A - 128 8.07 1389
Acenthy - - - - - - - A - - - -
Acenthe - - - - . - - A - - - -
Fluorene - - 19.4 - - - - A . - - -
Ctfluer 635 7.76 145 - 238 131 257 A - 206 - 136
C2fluor - 8.2t 539 - 141 23 202 A . 64.3 - -
Clor 134 850 €61 - 128 23 202 A - 70.6 - 7.50
Dithio - - 85.4 - - - 22 A - 171 - -
C1dithio - - 562 218 - 938 111 A - 731 - -
C2dithio - - 1750 165 189 443 252 A - 188 - -
Cadithlo - - 2070 284 17.0 57.2 35.5 A - 149 - -
Phenanth - - 183 - - - 501 A - 373 - 136
Mephen1 - - 2n 797 - - 6.63 A - 108 - -
Giphenan - - 1320 4485 8.00 207 29 A - 204 - 105
C2phenan - - 3050 254 19.2 64.3 246 A - 376 - 125
C3phenan . - 2940 348 262 927 47.4 A - 278 - -
C4dphenan - - 768 649 m 286 11.0 A - 384 - -
Anthra - - - - - - . A - - . -
Fluorant - - 495 - - - - A - - - -
Pyrene - - 458 - - - - A - - - -
Ctluora - - 279 122 - - - A - - - -
Benanth - - 283 - - - - A - - - -
Chrysene . - - 580 - 149 5.3 A - 378 - -
Cichiys - - 474 182 8 19.14 8.81 A - 730 109 -
C2chrys - - 282 59.7 - 17.2 8.20 A . 8.00 - .
C3chrys - . 158 - - - - A - . - -
Cdchrys - - 8.42 - - - - A - . - -
Benzobfl - - 244 A - - - A A - - -
Benzokfl - - - A - - - A A - -

Benepy - - 475 A - - - A A - - -
Benapy - - - A - - A A . . -
Perylene - A - - . A - . . -
Indeno - A - - - A A - - -
Dibenz - A - - - A A - .
Benzop - . A - B - A A - - -
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Prince William Sound mussel sampies

Station

Name (¥)

Date collected
Mean wet wt. (g)
Mean dry wt. (g)
N

PAH's(ng/g)

Naph
Menap2
Menapt
Dimeth
C2naph
Trimeth
C3naph
Cdnaph
Biphenyl
Acenthy
Acenthe
Fluorene
Cifiuor
C2fluor
Cafluor
Dithio
C1dithio
C2dithlo
C3dithio
Phenanth
Mephen1
C1phenan
C2phenan
C3phenan
Cdphenan
Anthra
Fluorant
Pyrene
C1fuora
Benanth
Chrysene
Clchrys
C2chvys
C3chrys
Cdchrys
Benzobfl
Benzokfl
Benepy
Benapy
Perylene
Indenc
Dibenz
Benzop

Green

Island (7}
03-Apr-89

9.00
0.80

5200

- a1o

5870
31600
18700

1100

12400

Naked Naked
island (8) istand (B}
21-un90  05-Aug-90

107 109
1.28 120
1 1
A A
A A
A A
5.68 -

- 917
8.53 -
6.44 -

Oisen
Bay (9}
16-Aug-89
9.92
0.66

Oisen
Bay (9)
09-Aug-90
11.2
1.12
1

Oisen

Bay (9)
15-Apr-91

121

10.1
081
1

b9 N N

Perry

Istand {10)

156-Aug-89
9.96

074
1

Perry
istand {10)
18-Apr-91

8.15

1.0

-
b W= R R S

Siwash
Bay (12)
16-Aug-89
9.08
0.73

h I N e

Siwash
Bay (12)
18-Apr-91
8.1
073



Gulf of Alaska mussel samples

Station ) Busker Harris McDenald's McDonald's Monashka Paul's Pauf's Tetrakov Verdant
Name (#) River (15) Bay{(17) Lagoon (18) Lagoon {18) Bay (19) Bay (20} Bay (20)  Point (23} Cove (24)
Date callected 21-Jul-89  27-Apr-89 03-Apr-89 20-Jul-89 21-Jul-88 10-Apr-89  20-Jul-88 14-Apr89  27-Apr-89
Meah wet wt. (g) 762 9.36 5.46 524 9.29 5.36 508 827 an
Mean dry wt. (g) 1.07 0.79 236 0.79 1.1 1.06 0.67 1.02 133
N 1 2 1 1 2 1 1 1 1
PAH's{ng/g}

Naph A A 270 385 A - - 336 A
Menap2 A A - - A - - 51.2 A
Menap1 A A - - A - - 35.0 A
Dimeth A - - - - - - . 13.2
CZnaph A - - - - - - - 156
Trimeth A - - - - - - - 328
C3naph A 17.7 - - - - - - 167
Cdnaph A 3.80 - - - - - - 172
Biphenyl A - - - - - - - 925
Acenthy A - - - - - - - -
Acenthe A - - - - - - - 437
Fluorene A - - 178 - - - 169 114
Cfluor A 185 - - - - - - B35
C2fiuor A 626 - - - - - - 488
CIfuor A 568.4 - - 322 - - - 381
Dithio A - - - A - - - 338
C1dithio A 230 - - A - - - 216
C2dithio A 850 - - A - - - 563
Cadithio A 958 - - A - - - 435
Phenanth A - - - A - - - 71.9
Mepheni A 271 - - A - - - 97.4
Ciphenan A 581 - - A - - - 462
C2phenan A 124 - - A - - - a18
Caphenan A 144 - - A - - - 773
C4aphenan A 206 - - A - - - 88.1
Anthra A - - - A - - - -
Flucrant A - - - A - - - 128
Pyrene A - - - A - - - 125
Ciflucra A - - - A - - - 638
Benanth A - - - - - . - 3.31
Chrysene A 130 - - - - - - 514
Cichrys A 16.7 - - - - - - 741
C2chrys A 454 - - - - - - 286
C3chrys A - - - . - - - 333
Cachrys A - . - - - - - .
Benzobfl A - A A A A A A 075
Benzokfi A - A A A A A A -
Benepy A - A A A A A A 171
Benapy A - A A A A A A -
Perylene A - A A A A A A -
Indeno A - A A A A A A -
Dibenz A - A A A A A A -
Benzop A A A A A A A
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Prince Wiliam Sourd sediment sampies

Station Bigh
Name (#) Island {3}
Date collected 28-Mar-8%
Mean wet wt. (g) 20.3
Mean dry wi_ (g) 13.4
N 1
PAH's(ng/g)

Naph
Menap2
Menap1
Dimeth
C2naph
Trimeth .
C3naph 0.80

b N

-y
l'al
~

C4naph

~ Biphenyl

Acenthy

Acenthe -
Fluorene -
C1fluor 212
C2fluor -
Cifluor -
Dithio -
Cidithio -
C2dithia -
C3dithio -
Phenanth -
Mepheni -
Ciphenan -
C2phenan -
C3phenan -
C4aphenan -
Anthra -
Fluorant -
Pyrene -
Clflucra -
Benanth -
Chrysene -
Cichrys -
C2chrys 6.30
C3chrys -
Cdachrys .
Benzobfi -
Benzokdl -
Benepy -
Benapy -
Perylene 2.44
Indena -
Dibenz -
Benzop -

Biigh
Island (3)
28-Apr-90

20.3

13.3

Elringlon Naked
Island {6) Isiand (8)
07-Aug-90 08-Apr-89
202 10.6
16.2 7.48
t 1
A
A
A

g§§->>>>>b>>>b>>>>>

- 17.4

- 8.62
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Rocky
Bay (11)
02-May-91

200
142

0.70

3448
475
244
742
252

457
6.07
574

>

LR 3 b
-

4.0

1.4
094
090
358

Siwash
Bay (12)
25~Jun-90

200
13.0

Sleepy
Bay (13)
19-Apr-91
200
155
1

1.32

241
254

1.10

=0
&3

o
!bhbg:))))))))))'



Table II-10.--Concentrations of alkanes in samples where deuterated surrogate standard recoveries
were outside the range 30% to 150%. Affected alkane concentrations are indicated by the symbeol
"A". Other symbols and conventions are as described in Table II-2.

124



Prince Wiliam Sound mussel samples

Station Bames Bames Bames Bay of Bay of Bay of
Name (¥) Cove (1) Cove (1) Cove (1) isles (2) Isies {2) Isles (2)
Date collected 24-Jun-89  17-Aug-B9  22-Jun-90  25-Apr-90  22-0un90  05-Aug-90
Mean wet wi. (g) 9.36 9,49 1.0 10.4 103 9.66
Mean dry wt. (g) 0.75 0.61 0.88 0.90 093 077
N 1 2 1 1 1 1
Alkanes (ng/g)

C10alk A A A A A A
Cliak - A A A A A A
C1lzalk A A A A A A
Cl3alk A A A A A A
C1dak - - 265 - - -
C15alk - 255 860 - 695 52
C1Balk - - arz - - 441
Ci7alk - C . S04 - . 600
Pristane 1310 - 651 - 421 640
C1Balk - - - - - 357
Phylane - - - - 205 388
C1%alk . - . . . 263
C20alk - - - - - -
c21alk - - - - 163 -
C22alk - - - - 718 116
C23alk - - - - - -
C24akk - - - - - -
C25alk - - - - 148 177
C26alk - - - - 173 -
C27atk - - - - -

C28alk - - - - 140 -
C29alk - 225 - - - .
C30alk - - - - - -
C3tak - - - - - -
C3z2alk - - - - - -
C33alk - - - - - -
C34alk - - - - - -
ALKANES 7780 5200 5970 5110 9590 131000
UCM - 18700 79200 74000 76800 76800
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Bay of
Isles (2)
19-Apr-a1
881
058

Crab Crab
Bay (5) Bay (5)
07-May-89  20-Apr-O1
10.4 0.79
0.78 0.78
2 1
A A
A A
A A
A A
189 -
658 732
515 651
281 1770
11200 3190
188 -
576 838
262 -
205 -
182 -
181 -
195 -
32200 30200
142000 114000

Efrington
island (6)
19-Jun-89
107

075

3470

212000
1800

Elington  Ekington
Island (6)  Island (5)
17-Aug89  26-Apr-90
5.92 9.48
0.79 0.95
1 1
A A
A A
A A
A A
n7 243

1460 -
1210 .
2810 6450
1650 167

1230

206 .

282 883

476 -

220 .
42800 12400
106000 .



Prince Wilam Sound mussel samples

Station Green Naked Naked Naked Ofsen Oisen Perry Rocky Sivash Steepy Sleepy
Name (#) tsland (7)  island(8)  Island(8)  lsland (8}  Bay (®) Bay(9) istand(10) @ay(i1)  Bay(12)  Bay(13)  Bay(13)
Datecollected  03-Apr-89  08-Apr89  1B-Jun89  15AugB89 28-Apr80  09-Aug90 16-Aug-89 08-Aug-20  18-Apr91  17-Aug89  26-Apr-80
Mean wet wA. (g) 868 10.4 108 995 102 108 086 109 .11 10.4 958
Mean dry wt. (g) 076 083 1.19 0.80 091 0.92 065 0838 0.73 062 0.96
N 2 2 1 1 1 2 1 1 1 2 1
Alkanes (ng/g)

C10aik A A A A A A A A A A A
Cliak A A A A A A A A A A A
C12ak A A A A A A A A A A A
C13aik A A A A A A A A A A A
Cidalk 27800 475 22 252 . 223 . 246 - 1430 -
C15alk 29500 1100 . 507 - 671 . an 422 2560 408
Ci6alk - 460 . . . . . . . 3100 .
C17ai . 212 . 555 . . - 494 - aro .
Pristane 21700 1770 1760 565 536 . . - 1800 6870 15600
C1Bak 20800 214 - 283 . - . - - 1780 217
Phylane 16900 502 146 450 . . . - - 4450 641
C1%alk 29400 . - g7 . - - - - 1990 -
C20alk 26900 250 - 574 - . . . - 3190 .
C21alk 26500 258 . 404 - . . - - 2200 .
C22alk 19400 334 200 460 - 748 . . . 3480 864
C23ak 17400 264 96.4 . . - . - - 3110 .
C24alk 18000 354 - . . . - - - 3930 187
C2Salk 16700 388 167 27 9.9 60.4 . - - 3660 199
C26alk 13600 a3 163 . - - . . - 4410 816
c27ak 11900 404 a3 . - - . 27 - 3200 .
C28alk 10400 555 318 - . . . - 3940 145
C30akk 7070 132 165 - . . . - - 1690 208
C3tak - . . . . . . - . - -
Caz2ak 4840 . - . . - - . - 1660 137
Ca4alk 2680 . - - . - . - - 1200 .
ALKANES 850000 30000 13000 15700 4580 98300 3940 36800 6590 276000 34700
ucMm 3150000 129000 63200 79400 20600 16500 66400 69800 5510 755000 122000
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Gulf of Alaska mussel samples

Station Harris Quicksand
Name (¥) Bay (17) Cove (22)
Date collected 27-Apr69  27-Apr-89
Mean wet wt. (g} 9.36 873
Mean dry wt. {g) 0.79 153
N 2 1
Alkanes (ng/g)

C10alk A A
Ctlalk - A A
Ci2alk A A
Ci3alk A A
Cidalk - 2239
C1Salk 687 $82
Ci6alk - 189
C17alk - 807
Pristane o 10200
C18alk - -
Phytane 295 -
C18alk - -
CX0alk 136 -
C21ak - -
C22alk 124 -
CXalk - -
C24alk - -
C25alk 102 N
C26alk 1 -
C27alk 337 260
C28alk - -
C29alk - -
C30alk . 204
C31alk - -
C32alk - -
C33alk - -
C34alk - 516
ALKANES 14000 21200
UCM 161000 104000
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Prince William Sound sediment samples

Station Bames Bames  Elrington Oisant Rocky
Name (#) Cove{l) Cove(l) Island(6) Bay(®) Bay(11)
Dale collected  06-May-89 31-Mar-89 10-May-89 04Apr89 04-May-89
Mean wet wi. (g) 202 202 223 10.3 201
Mean dry wt. (g) 7.05 104 1.88 6.27 142
N 1 1 2 1 1
Alkanes (ng/g}

C10alk A A A A A
Cllaik A A A A A
C12alk A A A A A
Ct3alk A A A A A
Cl4alk - - 130 822 -
C15alk 63.1 - 1500 - 393
C16alk - - 2210 - 6.36
CATalkc 0 280 2450 388 1050
Pristane 6.8 249 3050 - 25.0
Ci8alk - - 2180 - -
Phytane - - 2160 - -
C19alk 2 9.50 1770 124 76.8
C20alk 33.0 - 2600 - 8.29
CZ1alk 461 29 1910 720 455
C22alk 85.7 "7 1660 14.8 -
C23alk 404 EE 1830 a7 349
C24alk 110 - 2060 - -
C25aik 511 54.9 1650 az2 94
C26alk 193 sk 2030 - -
C27ak 1680 23 1510 143 115
C2Balk 135 175 2360 - 18.0
C29alk 1080 119 {090 140 599
C30alk 158 215 557 31.2 -
C3alk - - - - -
C32alk 860 - T8 - -
C33alk - - - - -
C34alk - - T2 - -
ALKANES 11900 1110 138000 8820 3670
UCM 2550 303 71200 - 1400

128



Gulf of Alaska sediment samples

Station McDonald's Paul's
Name (#) Lagoon {(18)  Bay (20)
Date collected 20-Ju-89  20-Jul-89
Mean wet wt. (g) 104 105
Mean dry wt. (g) 10.1 10.1
N 2 3
Alkanes (ng/g)

C10alk - 288 435
C1lialk as9 7.50
C12alk 6.34 4.49
C13alk 248 -
Cldalk 128 146
C15alk 128 124
C16alk 138 16.6
C17alk 196 244
Pristane 64.2 16
C18alk 121 18.1
Phytane 399 466
Ci9alk 188 233
C20alk 5.84 834
C21atk 472 8.9
C22alk 1.78 652
C23alk A A
C24ak A A
C25alk A A
C26alk A A
C27alk A A
C28alk A A
C2%alk A A
C30alk - -
C31alk - -
C32alk - -
C33aik - -
C34alk - -
ALKANES 47.4 38.4
UCM 8470 8870
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APPENDIX III
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Table III-1.--Summary of calibrated PAH concentrations 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 mussel or sediment samples, to verify 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) 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 73 batches were analyzed, » may be less than twice this number due to unacceptable
recovery of associated deuterated surrogate standards (see Methods section). Concentrations are ng
PAH/g, with 1 g dry weight sample assumed.

Aromatic cv Expected Percent

Hydrocarbon Mean sSD (%) Value Accuracy s
Naph 345 6.41 1.86 345 100.1 146
Menap2 394 9.36 237 395 99.9 146
Menapl 413 10.6 2.57 415 99.6 146
Dimeth 358 9.55 2.67 360 994 146
Trimeth 325 8.43 2.59 330 98.5 146
Biphenyl 349 10.1 2.89 350 99.8 146
Acenthy 343 15.1 4,40 348 98.4 146
Acenthe 365 9.65 2.64 364 100.4 146
Fluorene 362 13.4 3.69 364 99.6 146
Dithio 394 15.3 3.88 400 98.4 146
Phenanth 351 9.87 2.62 351 160.0 146
Mephenl 343 11.7 342 350 98.0 146
Anthra 393 13.8 351 391 100.5 146
Fluorant 286 15.3 5.37 296 96.7 146
Pyrene 285 14.8 519 295 96.9 146
Benanth 178 19.3 10.3 180 99.4 143
Chrysene 349 24.0 6.88 352 99.2 143
Benzobfl 253 18.0 7.11 263 96.5 143
Benzokfl 272 16.5 6.07 279 97.5 143
Benepy 273 21.7 7.95 281 917 143
Benapy 333 15.8 4.73 340 982 143
Perylene 351 193 5.48 3356 93.6 143
Indeno 298 225 7.57 315 94.8 143
Dibenz 248 229 9.23 259 957 143
Benzop 249 19.8 1.97 265 94.0 143
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Table III-2.--Summary of selected calibrated PAH concentrations measured in mussel 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) 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 NIST; (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 36 batches were analyzed; » is less than twice this number due to
unacceptable recovery of associated deuterated surrogate standards, and because nine batches were
analyzed with a different reference material (see Methods section). The PAHs in these reference
samples were supplied by NIST. Concentrations are ng PAH/g, with 1 g dry weight sample
assumed.

Aromatic cv Expected Percent

Hydrocarbon Mean SD (%) Value Accuracy n
Phenanth 235 314 13.4 205 114.7 53
Mephenl 81 16.9 20.9 69 117.6 53
Fluorant 227 38.2 16.8 169 134.4 53
Pyrene 183 358 19.6 136 134.4 53
Benanth 92 18.0 19.6 78 118.3 53
Chrysene 133 25.2 19.0 106 125.1 53
Benepy 66 9.30 14.0 50 133.3 52
Benapy 42 8.30 20.9 39 108.4 52
Indeng 14 3.97 28.0 19 74.3 52
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Table 11I-3.--Summary of calibrated PAH concentrations measured in sediment reference samples.
Two reference samples were processed and analyzed with each batch of 12 sediment 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) CV, calculated as
100 times the ratio of (2) and (1), and the number, #, of reference samples included for these
calculations. A total of 37 batches were analyzed; » is less than twice this number due to
unacceptable recovery of associated deuterated surrogate standards. The PAHs in these reference
samples were supplied by NIST. Concentrations are ng PAH/g, with 1 g dry weight sample
assumed.

Aromatic ' Cv

Hydrocarbon Mean SD (%) n
Naph 935 66.4 7.10 72
Menap?2 1120 63.7 5.69 72
Menap1 730 393 5.39 72
Dimeth 524 584 11.2 72
Trimeth 262 21.1 8.04 72
Biphenyl* 210 295 14.0 68
Acenthy 33 3.07 932 72
Acenthe 33 8.08 243 72
Fluorene 114 17.7 15.4 72
Dithio 155 22.6 14.6 73
Phenanth 713 913 12.8 73
Mephenl 309 155 50.1 73
Anthra 108 282 26.1 73
Fluorant 533 114 213 73
Pyrene 491 68.6 14.0 73
Benanth 195 44 4 22.7 73
Chrysene 319 65.7 20.6 73
Benzobil 663 122 18.5 64
Benzokf** 64
Benepy 283 53.2 18.8 64
Benapy 142 24.6 17.4 64
Perylene 254 48.5 19.1 64
Indeno 141 331 234 64
Dibenz 41 14.4 352 64
Benzop 131 38.7 296 64

* Excluding results from one batch of reference material that was consistently elevated by a factor
of about nine.
** Below MDL in the reference samples.
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Table I1I-4.--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
samples, 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) 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, #, of verification standards included for these calculations. A total of 73
batches were analyzed; # is less than this number due to unacceptable recovery of associated
deuterated surrogate standards (see Methods section). Concentrations are ng PAH/g, with 1 g dry
weight sample assumed.

Aromatic - Cv Expected Percent

Hydrocarbon Mean SD (%) Value Accuracy n
Naph 321 51.5 6.27 827 993 70
Menap2 975 48.0 492 947 103.0 70
Menapl 1030 549 533 996 103.4 70
Dimeth 789 37.1 11.0 864 01.4 72
Trimeth 787 432 5.49 792 99.4 72
Bipheny) 850 48.4 5.70 840 101.2 72
Acenthy 805 64.6 8.02 835 96.5 72
Acenthe 878 43.2 4.98 874 100.4 72
Fluorene 928 101.5 109 872 106.4 72
Dibenzo 554 62.1 11.2 600 92.4 72
Phenanth 883 80.5 9.11 841 105.0 72
Mephenl 868 67.1 7.73 840 1033 72
Anthra 908 86.2 9.50 938 96.8 72
Fluorant 723 588 g.13 709 102.0 72
Pyrene 716 65.4 9.13 707 101.3 72
Benanth 411 59.5 14.5 431 95.4 70
Chrysene 849 122.3 14.4 844 100.6 70
Benzobfl 734 109.2 14.9 630 116.6 70
Benzokil 756 106.2 4.1 668 113.2 70
Benepy 785 106.4 13.6 - 674 116.5 70
Benapy 805 64.4 8.00 815 98.8 70
Perylene 833 81.7 9.80 854 97.6 65
Indeno 743 70.9 9.54 755 984 70
Dibenz 608 77.3 12.7 622 97.8 70
Benzop 644 47.8 7.42 635 101.4 70
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Table III-5.--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 samples 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) 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); and (6) the number, », of verification standards included for these
calculations. A total of 73 batches were analyzed. Concentrations are ng alkane/g, with 1 g dry
weight assumed.

Ccv Spike Percent
Alkane Mean SD (%) Amount Accuracy n
Cl10 12770 581 4.55 12740 100.2 146
Cl1 12170 31 1.08 12120 100.5 146
C12 13000 96.1 094 12890 100.9 146
C13 13440 146 1.09 13260 101.4 146
Cl4 12900 275 2.13 12740 101.3 146
Cls 12130 182 1.50 11980 101.3 146
Clé6 13420 147 1.09 13180 101.8 146
C17 14750 500 3.39 14470 102.0 146
Pristane 13960 334 2.39 13550 103.0 146
C18 15490 277 1.79 15410 100.6 146
Cl19 13600 195 1.43 13490 100.8 146
C20 12190 196 1.61 12080 100.9 146
C21 11860 236 1.99 11750 101.0 146
C22 13270 382 2.88 13370 99.3 146
C23 11890 332 279 11980 992 146
C24 12360 349 2.82 12470 99.1 146
C25 11640 344 2.96 11760 99.0 146
C26 11540 371 3.21 11680 98.8 146
Cc27 4860 175 3.60 4930 98.7 146
C28 13120 359 2.74 13010 100.8 146
C29 11730 377 322 11650 100.7 146
C30 12290 286 2.33 12300 999 146
C32 11390 1170 103 11640 97.9 146
C34 11320 1930 17.1 11920 95.0 146
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Table I1I-6.--Summary of alkane concentrations measured in mussel reference samples. Two
reference samples were processed and analyzed with the 27 batches of mussels (9 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) CV, calculated as 100 times the ratio of (2) and (1); and (4) the
number, », of reference samples included for these calculations. The reference spikes were prepared
from commercially purchased alkanes. The concentrations are ng alkane/g, with 1 g dry weight
assumed.

CvV _
Alkane Mean SD (%) n
C10 1140 156 13.7 54
Cl1 1200 148 12.3 54
Cl12 1300 150 116 54
Cl13 1420 191 134 54
Cl4 1310 196 149 33
Ci15 1200 175 14.6 54
Cleé 1290 158 12.3 54
Cl17 1420 183 12.9 54
Pristane 1400 168 12.0 54
Ci8 1550 181 11.7 54
C19 1380 165 12.0 54
C20 1230 154 12.5 54
C21 1230 158 12.9 54
Cc22 1375 168 122 54
C23 1230 156 12.6 54
C24 1280 163 12.7 54
C25 1210 160 13.2 54
C26 - 1190 165 13.9 54
C27 512 75.2 14.7 54
C28 1350 179 13.2 54
C29 1220 156 12.8 54
C30 - 1270 163 12.8 54
C32 1190 168 14.1 54
C34 1220 190 15.5 54
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Table I11-7.--Summary of alkane concentrations measured in sediment reference samples. Two
reference samples were processed and analyzed with the 37 batches of mussels. 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) CV, calculated as 100 times the ratio of
{2) and (1); and (4) the number, », of reference samples included for these calculations (# is less than
twice the number of batches analyzed due to unacceptable recovery of associated deuterated
surrogate standards; see Methods section). The reference spikes were prepared from commercially
purchased alkanes. The concentrations are ng alkane/g, with 1 g dry weight assumed.

cv
Alkane Mean - SD (%) n
C10 1230 245 19.9 73
Cl11 1490 154 10.4 73
Cl2 1930 228 11.9 73
C13 2210 240 10.9 73
Cil4 2210 452 20.5 73
C15 2470 1010 40.9 73
Clo 2010 595 29.6 73
cC17 2220 181 8.17 73
Pristane 1280 272 213 73
C18 1580 185 11.7 73
C19 1590 289 i83 73
C20 1430 188 13.2 73
C21 1400 124 8.86 73
c22 1350 126 230 73
C23 1480 129 8.67 73
C24 1290 116 9.01 73
C25 1720 170 989 73
C26 1290 251 19.4 73
Cc27 2000 413 20.7 73
C28 1020 270 6.6 73
C29 1890 267 14.2 73
C30 710 139 19.6 73
C32 471 110 233 73
C34 965 227 235 73
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Table III-8.--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 samples 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) 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 73 batches were analyzed; » is 71 because the spiked blank samples of two
batches were compromised during analysis. Concentrations are ng alkane/g, with 1 g dry weight
assumed.

Ccv Spike Percent
Alkane Mean SD (%) Amount Accuracy n
C10 9610 1350 14.10 10620 90.5 71
Cl1 9970 410 411 10100 98.7 71
Cl2 10890 392 3.60 10740 101.4 71
Cl13 11340 431 3.81 11050 102.6 71
Cl4 10300 653 6.34 10620 07.0 71
C15 10010 707 7.06 9980 100.1 71
Clé 11210 572 5.11 10980 102.1 71
C17 12510 1230 9.82 12060 103.7 71
Pristane 12160 789 6.49 11290 107.7 71
Cl18 12480 681 546 12840 97.2 71
Cl19 11060 678 6.13 11240 96.4 71
C20 10000 575 5.75 10070 993 71
C21 9750 638 6.55 9790 99.6 71
Cc22 11160 428 3.84 11140 100.2 71
C23 9960 420 421 Q980 968 71
C24 10350 432 4.17 10390 996 71
C25 . 9710 461 4775 9800 991 71
C26 9600 489 5.10 9730 08.6 71
C27 4040 254 6.29 4110 98.4 71
C28 10900 554 5.09 10840 100.6 71
C29 9730 389 4.00 9710 100.2 71
C30 10200 420 411 -~ 10250 99.6 71
C32 9550 844 8.84 9700 98.4 71
C34 9620 1470 15.20 9930 969 71
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Table I11-9.--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 samples 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 NIST; and (5) the percent
accuracy, calculated as 100 times the ratio of (1) and (4). A total of 73 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, with 1 g dry weight assumed.

Ccv Spike Percent
Alkane Mean SD (%) Amount Accuracy H
Cl10 17490 786 4.49 18600 940 71
Cl1 18150 596 3.29 21160 858 73
Cl12 17580 550 3.13 18600 94.5 73
Cl13 16550 560 3.39 17400 05.1 73
Ci4 16290 576 3.54 17250 94 .4 73
C15 15970 667 418 16950 94.2 73
Clé 13960 426 3.05 14810 943 73
C17 13210 669 5.06 13670 96.7 73
Pristane 7920 432 5.46 8690 912 73
Cis8 11920 513 431 12810 931 73
Phytane 839 298 356 900 93.3 73
C19 10190 423 4.16 10950 93.0 73
C20 9910 461 4.66 10550 939 73
C22 8150 334 4.10 8570 95.0 73
C24 6100 294 482 6420 95.0 73
C26 4570 359 7.85 4730 96.6 73
C28 2940 289 9.82 3210 915 73
C30 2200 303 3.8 2330 94.4 73
C32 1980 885 44 .6 1880 105.5 73
C34 2060 1340 652 1610 127.9 73
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About one-third of the sediment samples collected in April and in June 1990 were sent to
a different laboratory for analysis than the remainder of the samples of this study. A total of 28
samples were sent to the other laboratory, and the hydrocarbon results reported by that
laboratory, together with the circumstances of storage at that laboratory, indicate these samples
were contaminated by diesel oil. We arrived at this conclusion after we established the following
facts:

(1) Sediment samples were collected and stored as triplicates. Only 1 sample of each
triplicate was sent to the other laboratory. The remaining 2 samples were analyzed at our
laboratory. The sample selected from each triplicate for analysis at the other laboratory
was selected at random. These samples were shipped in two catalogues; samples collected
in April 1990 were in catalogue 6476, and those collected in June 1990 were in catalogue
6472,

(2) For each triplicate of samples, PAH concentrations were consistently highest in
samples analyzed at the other laboratory. For example, TPAH concentrations in the
samples analyzed at the other laboratory were higher than in the remaining samples of
respective triplicates by 100 to over 1,000 ng/g (dry weight basis; Fig. IV-1).

(3) The pattern of relative PAH concentrations in each of the samples analyzed at the
other laboratory is consistent with contamination by diesel oil. In samples from
Constantine Harbor, Rocky Bay, and Sleepy Bay, this diesel oil-PAH pattern augments
PAH patterns evident in samples collected from these stations at other sampling times
(compare PAH data of Tables II-1 and IV-1; also see Fig. [V-2), while at the remaining
stations, this diesel 0il-PAH pattern is consistently present by itself (Fig. IV-2).

These facts establish that samples sent to the other laboratory were all contaminated by
diesel oil, while the remaining sample replicates were not. The strict association of the diesel oil
PAH pattern with the samples in catalogues 6472 and 6476 may have resulted from the following;

(1) The sampled environment was patchily contaminated by diesel oil, and the samples
that contained diesel oil were sent to the other laboratory by chance. However, this is
very unlikely, because the probability of this outcome if true is (1/3)> (there were 23
triplicate sets involved).

{2) Some of the samples were contaminated by diesel oil during collection, and these
samples were sent to the other laboratory by chance. Again, this is unlikely, because the
probability of this outcome if true is also (1/3) .

(3) The sampled environment was broadly contaminated by diesel oil, which was not
reliably detected by our laboratory. However, such broad-scale diesel oil contamination of
sediments has not been corroborated by any other study, including other NRDA studies
for which the other laboratory was the primary analytical facility.
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(4) Samples shipped to the other laboratory were contaminated during or after shipment.
This alternative is fully consistent with the facts established above.

On the basis of these considerations, we decided to exclude from consideration all
hydrocarbon data for samples that were included in catalogues 6472 and 6476.
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Figure IV-1.--TPAH concentrations in sediment samples analyzed together in catalogues 6472
and 6476, compared with replicates of these samples that were analyzed in different sample
batches. Vertical bars indicate the range of results in samples that were not analyzed in the above
mentioned catalogues. TPAH concentration units are ng/g dry weight. Note that TPAH
concentrations in samples that were analyzed in catalogues 6472 and 6476 are without exception
higher than corresponding replicate samples analyzed in other sample batches.
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A Perry Island sediments, April 1990, catalogue 6476
15 TPAH = 376 ng/g

Percent of TPAH

D Constantine Harbor sediments
TPAH = 570=14.7 ng/g
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Figure IV-2.--A. Relative PAH concentrations characteristic of sediment samples analyzed in
catalogue 6476. This sample was collected from Perry Island in April 1990, and the TPAH
concentration was 376 ng/g (dry weight). The TPAH concentrations in the replicates of this
sample were less than 5 ng/g. B. Relative PAH concentrations characteristic of sediment samples
analyzed in catalogue 6472. This sample was collected from Perry Island in June 1990, and the
TPAH concentration was 558 ng/g (dry weight). The TPAH concentrations in the replicates of
this sample were less than 30 ng/g. C. Relative PAH concentrations of the sediment sample
collected June 1990 from Constantine Harbor and analyzed in catalogue 6472. Note that this
pattern is similar to that of B above, augmented with the pattern consistently found in all the other
sediment samples analyzed from this station as depicted in Fig. 9 of the main text (reproduced
here as D).
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Table IV-1. Sediment hydrocarbon data excluded from consideration in this study. These
samples were analyzed together in batches, denoted as catalogues 6472 and 6476, and displayed
PAH contamination patterns that were characteristic of each batch. The characteristic
contamination pattern was consistently present in each sample analyzed in these batches, but was’
not corroborated in replicate samples analyzed in different batches. Conventions for the data
displayed in this table are identical with those given in the tables of Appendix IL

145



Catalog 6472
Prince Wiliam Sound and Gulf of Alaska sediment sampies

Station Bames Bay of Bligh Constantine Crab Elrington Naked Olsen Perry Rocky
Name (¥) Cove(l) Isies(2)  Island(3)  Harbor(4) Bay(S) Istand(B)  Istand(8) Bay(9) Isiand(10) Bay(t1)
Date collected 22-Jun90 22-Jun-90 21-Jun-B50 22.Jun-90 23-Jun-80 23-Jun-90 21-4un-80 25-Jun-90 21-Jun-90  22-Jun-80
Mean wet wi. {g) 237 17.0 147 170 159 1.8 14.2 16.4 16.2 14.1
Mean dry wt. (g} 101 100 10.0 100 10.1 101 10.1 101 10.0 101
N 1 1 1 1 1 1 1 1 1 1
PAH's(ng/g)
Naph 636 198 6.68 198 132 16.3 125 16.0 8.74 213
Menap2 359 105 497 228 8.16 10.5 B.46 118 £.89 21.4
Menap1 30.5 85.86 3.88 209 6.24 8.81 6.56 8.82 4.28 1.5
Dimeth 9.1 15.7 9.12 248 1.1 12.2 13.0 17.8 9.19 258
C2naph 96.9 455 215 64.0 330 385 333 50.2 261 61.7
Trimeth 64.1 340 289 40.0 256 16.8 298 40.5 25.8 44.7
C3naph 197 112 740 153 89.8 744 915 141 80.7 148
Cdnaph 178 110 90.4 154 925 68.9 104 182 80.2 143
Biphemyl 10.7 430 3.16 139 EY.) 3.80 3.86 5.43 2.96 1.3
Acenthy - - - - - - - - - -
Acenthe - - - - - - - - - -
Fiuorene 298 4.96 ars 9.47 4.16 2.44 5.01 6.85 397 211
C1fivor 40.6 220 235 338 197 11.0 262 359 233 443
C2fluor 85.0 132 53.8 913 45 213 515 73.4 51.5 68.3
C3fwor 7.8 3ro 40.0 69.7 352 218 42.4 60.6 359 49.0
Dithio 196 141 9.15 917 9,39 5.69 1.4 17.8 10.1 14.7
Cdithio 526 347 351 286 295 181 328 536 348 413
C2dithio 70.6 44.3 45.1 41.4 238 255 446 69.0 445 528
C3dithio 325 20.0 18.2 193 143 129 231 271 173 246
Phenanth 320 18.0 147 409 166 103 18.1 274 165 66.2
Mephen? 184 11.8 1341 1.3 10.3 5.90 8.93 169 674 16.8
C1phenan 68.0 39.0 417 745 381 21.2 420 61.5 38.9 77.7
C2phenan 64.0 357 362 €6.0 351 26 36.2 8525 338 51.6
C3phenan 274 138 13.0 31.9 10.8 10.7 16.3 20.2 12.8 19.2
C4phenan 128 am 7.00 18.0 6.82 4.96 ax 7.90 7.62 11.3
Anthra - - - - - - - - - 4.32
Fluorant 6.52 1.52 0.66 3.54 3.65 1.26 1.69 1.06 2.67 126
Pyrene 14.0 4,00 3.05 7.3 550 - 4.7 649 412 19.0
C1fluora - - - 19.0 - 1.74 - - - -
Benanth 2,80 - ’ - 21 - - - - - 2.29
Chrysere 360 1.46 0.69 7.44 2.08 1.27 1.49 0.73 073 11.6
Cichrys - - . 129 - - - - - -
C2chrys - - - 156 - - - - - -
C3ctuys - - - 9.00 - - - - - -
Cachrys - - - 5.70 - - - - . -
Benzobf) 334 - - 282 - - - - - 9.47
Benzokfl 339 - - 4.45 - - - - - 136
Benepy 2.54 - - 4.13 - - - - . 109
Benapy 3.48 - - 1.22 217 - - - - 277
Perylene "7 469 155 3.6 366 - 452 10.8 4.49 51.2
Indeno 457 - - 245 - - - - - 9.26
Dibenz - - - 3.186 - - - - - 812
Benzop 3.98 0.98 057 5.43 1.59 - 1.11 0.47 0.44 303
Total Aromatics 1250 742 8§53 1080 563 414 626 207 558 1090
(wio Peryiene) '
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Catalog 6472

Prince William Sound and Gulf of Alaska sediment samples

Silation

Name (#)

Date collected
Meaan wet wi. ()
Mean dry wt. (g)
N

PAH's{ng/g)

Naph
Menap2
Menap1
Dimeth
C2naph
Trimeth
C3naph
C4naph
Biphenyi
Acenthy
Acenthe
Fiucrene
Ctfluor
C2fluor
C3fluex
Dithio
C1dithio
C2dithio
C3dithio
Phenanth
Mephent
C1phenan
C2phehan
C3phehan
C4aphenan
Anthra
Fluorant
Pyrene
C1fluora
Benanth
Chrysene
Cichrys
C2chrys
C3chrys
Cdchrys
Benzobft
Benzokfl
Benepy
Benapy
Perylene
Indeno
Dibenz
Benzop

Total Aromatics
{w/o Peryiene)

Siwash Sleepy Harris Quicksand  Verdant
Bay(12) Bay(13} Bay(17) Cove(22) Cove(24)
25-Jun-80 23-Jun90 24-Jun-8C 24-Jun-90 24-Jun-80
158 138 124 138 105
10.0 10.0 10.0 10.1 10.2

1 1 1 1 2
11.4 151 1.61 219 13.9
7.63 9.51 1.13 105 107
5.97 7.47 0.97 559 B.&8
11.0 107 - 9.77 151
30.4 281 430 206 416
208 155 346 14,8 201
733 7.8 13.5 575 76.7
88.3 58.9 17.3 51.5 63.1
342 4.05 - 3.40 352
383 323 - - 1.74
20.7 1.1 3.73 9.20 10.9
429 251 11.9 183 219
391 299 191 171 213
9.38 6.11 2.70 470 574
260 178 9.0 135 15.9
36.3 30.0 158 176 213
15.8 256 799 8.26 9.44
15.6 129 6.00 7.74 8.33
665 544 3.90 4.42 4.02
348 221 14.6 15.8 17.4
295 0.2 15.3 15.0 171

- 28 5.64 6.18 6.55

- 7.3 - - 2.04
117 sz - 0.49 0.41
367 477 - - -

- 828 - - -

- 7.33 - - -

- 89.74 - -

- 15.7 - - -

- 8.08 - - -

- 7.85 - - -

- 250 - - -
12.2 - - - -
0.48 0.94 - - -
500 505 151 317 376+88.7
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Catalog 6476
Prince William Saund and Gulf of Alaska sediment samples

Station Bames Bay of Bligh Constantine Crab Elrington Naked Perry Rocky Sleepy
Name (#) Cove(1} isles(2) Island(3) Harbor(4) Bay(S) Islanc(6)  Island(8) Istand(10} Bay(11) Bay(13)
Date coliected 25-Apr-90 25-Apr-80 28-Apr-80 25-Apr-90  26-Apr-00 26-Apr-80 24-Apr-80 24-Apr-80 25-Apr-80 28-Apr-80
Mean wet wi. (g) 273 26 16.8 5.7 17.4 115 135 17.8 15.1 127
Mean dry wt. (g} 10.1 10.0 100 10.0 10.0 10.0 10.0 100 10.1 10.1
N 1 1 1 1 1 1 1 1 1 1
PAH's(ng/g)
Naph 18.4 109 7.37 14.0 5.86 6.50 578 2.91 11.0 €76
Menap2 a8 518 2.2 7.8 3.08 4.18 341 1.71 136 483
Menap1 5.05 278 0.54 16.4 217 270 217 1.12 413 3.08
Dimeth 11.0 466 - 14.2 299 349 338 - 9.89 4.46
CZ2naph 218 131 323 34.0 7.35 10.2 8.94 - 15.3 116
Trimeth 26.0 127 - 13.4 6.68 126 9.66 4.83 617 1.3
C3naph 720 45.2 6.52 46.1 18.0 41.4 30.3 14.8 253 372
C4anaph 109 745 9.60 60.1 34.2 70.7 52.4 296 37.8 65.6
Biphenyl 3.91 - - 14.9 - - - - 7.27 -
Acenthy - - - - - - - - - -
Acenthe - - - - - - - - - -
Fluorene 554 - - 559 - - - - 16.8 2.38
Cifluor 30.7 16.4 2.56 19.5 101 168 139 8.69 233 145
C2tuor 109 S6.4 134 63.8 339 56.7 453 30.8 40.7 50.3
Cofluor 120 70.7 18.1 739 439 73.1 58.5 446 413 65.3
Dithio 11.6 870 - 486 3.66 5.22 4.76 3585 505 6.68
Cidithio 60.7 335 5.05 176 202 332 271 19.7 18.9 335
C2dithio 11 68.0 12.3 327 402 67.7 52.7 446 344 66.5
Cadithio 59.9 426 124 20.7 221 368 286 253 210 44.1
Phenanth 420 16.9 4.00 415 12.9 15.8 128 9.95 88.4 18.0
Mephen1 338 151 299 166 7.37 102 13.8 10.4 131 15.3
Ciphenan 124 €0.2 16.9 81.8 434 368 50.0 38.3 65,7 55.5
C2phenan 126 754 pr X} 76.0 579 7689 573 48.1 497 730
C3phenan 56.6 44.0 13.8 431 29.7 1.2 273 275 253 438
C4phenan s 241 14.2 256 121 168 14.0 13.9 149 279
Anthra - - - - - - - - 4.19 -
Fluorant 138 312 0.84 550 5.45 203 1.80 3.04 144 7.43
Pyrens 222 7.19 - 102 7.74 6.47 555 5.61 18.3 9.34
C1fluora 144 - 3.63 281 - - - - 205 11.4
Benanth 4.13 - - 242 1.45 - - - 220 -
Chrysene 585 337 1.62 12,0 243 1.28 0.97 1.7 118 7.82
Cichrys - - 4.46 14.4 - - - . 9.29 9.22
C2chirys 6.88 - 10.3 138 - - - - 7.82 137
Cichrys - - 4.26 431 - - - - 248 6.58
C4chrys - - 261 338 - - - - - -
Benzobfl 2.88 - - 470 - - - - 12.2 -
Benzoaidl 4.86 - - 2.14 - - - - 6.01 -
Benepy 5.35 - - 4.61 - - - - 9.55 2.7
Benapy 3.45 - - - 1.81 - - - 3.04 -
Perylene 49.8 15.1 10.5 378 452 - 363 437 53.7 -
Indeno 318 - - - - - - - 5.03 -
Dibenz - - - - - - - - 5.84 -
Benzop 289 0.72 072 237 1.42 - 0.67 Q.57 15.2 0.82
Total Aromatics 1210 581 194 818 421 623 504 are 677 700
(wfo Perytene}
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Prince William Sound and Guif of Alaska sediment sampies

Station

Name (¥}

Date collected
Mean wet wi. (g)
Mean dry wt. (g)
N

PAH's(ng/g)

Naph
Menap2
Menap1
Dirmeth
C2naph
Trimeth
C3naph
Cdnaph
Biphenyl
Acenthy
Acenthe
Fiuorene
Cfuor
C2fluer
C3fuer
Dithio
C1dithio
C2dithic
Cadithio
Phenanth
Mephen?
Ctphenan
CZphenan
C3phenan
Cdphenan
Anthra
Fluorant
Pyrene
C1luora
Benanth
Chrysene
Clehrys
C2chrys
C3chrys
Céchrys
Benzobf!
Benzokfl
Benepy
Benapy
Peryiene
Indeno
Diberz
Benzop

Tolal Aromatics
{w/o Perylene)

Quicksand  Verdant
Cove(22) Cove(24)
27-Apr-90  27-Apr-30
126 102
104 100
1 1
473 279
264 202
1.58 1.0
6.08 -
6.20 517
18.1 188
28.8 38.3
827 8.23
26.0 338
354 38.8
253 241
15.8 156
30.0 N3
16.9 186
747 7.36
4.16 9M
282 332
33.1 39.0
18.2 19.8
9.12 8.58
0.64 -
A A
A A
A A
A A
A A
A A
A A
A A
293 318
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Prince William Sound and Gulf of Alaska sediment samples

Station Bammes Bay of Bligh Constantine Crab Elrington Naked Olsen Perry Rocky
Name (#) Cove(1} Isles(2)  Island(3)  Harber(4) Bay(5) Isiand(6) Island(8) Bay(®  Island{10} Bay{11}
Date collected 2-Jun-90 22-Jun-80 21-Jun-90 22-Jun-90  23-Jun-50 23-Jun-90 21-Jun-80 25-Jun-90 21-Jun-80 22-tun-80
Mean wet wt, (g} 237 17.0 147 17.0 15.9 11.8 14.2 16.4 162 14.4
Mean dry wt. (g} 101 10.0 100 10.0 101 101 101 10 10.0 10.1
N 1 1 1 1 1 1 1 1 1 ]
Alkanes (ng/g)

Ctlalk 170 114 - 272 - 446 64.3 60.5 235 118
C1talk 845 324 143 148 - 301 44.4 30.3 165 65.1
C12aik 18.7 8.22 - 34.9 - B.88 13.0 9.86 B.22 241
C13alk 40.2 7.0 123 44.6 16.0 185 20.4 25.5 - 39.8
C1dalk 117 68.0 4437 100 60.8 46.3 74.8 720 538 11
CtSalk- 208 159 148 194 183 100 153 178 181 228
C16alk 4270 184 185 208 175 156 185 324 175 235
C17alk 251 189 263 32 213 124 224 331 330 885
Pristane 225 167 218 215 363 259 209 250 204 )
C18alk 106 102 148 165 126 67.8 160 218 151 173
Phytane 119 949 120 99.7 114 60.4 116 164 118 122
C19alk 188 91.2 147 183 102 41.4 120 3z4 115 120
C20alk 720 32.2 58.6 086 452 17.0 58.7 56.1 640 397
C21alk 136 424 39.4 151 326 1.9 50.9 121 331 29.0
C22ak 45.4 16.9 8.08 895.4 225 6.86 19.7 227 339 10.2
C23alk A A A A A A A A A A
C24alk A A A A A A A A A A
C25alk A A A A A A A A A A
C26alk A A A A A A A A A A
C27alk A A A A A A A A A A
C28alk A A A A A A A A A A
C29alk A A A A A A A A A A
C30alk £25 16.1 - 127 8.33 7.68 103 - - 4,98
Catak 951 188 23 2020 142 3.18 136 193 125 417
C32alk 135 435 5.43 73.8 128 - 287 8.67 6.15 7.65
C33alk 510 103 - 482 g2.1 - 136 94.9 - 498
C34alk 2T 577 - 593 €0.9 - 326 - 363 26.2
ALKANES 10500 2370 1780 8170 2330 1020 2380 3150 2370 2770
ucMm 38100 21500 15400 33200 23300 12400 27400 25800 23400 90700
Total 7580 1470 1100 5330 1290 684 1530 2070 1210 2160
NAlkanes
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Prince William Sound and Gulf of Alaska sediment samples

Station

Name {#)

Date collected
Mean wet wt. (g)
Mean dry wi. (g}
N

Alkanes (ng/g)

Cloalk
Clialk
C1l2ak
C1i3alk
Ct4dalk
C15alk
C16alk
C17alk
Pristare
C1Balk
Phytane
C19alk
C20alk
C21alk
C22alk
C23alk
C24alk
C25alk
C26alk
C27alk
C28alk
C29alk
C30alk
C3talk
C32alk
C33alk
C34alk
ALKANES
UucMm

Totai
NAlkanes

Siwash Sleepy Harris  Quicksand Verdant
Bay{12} Bay{13) Bay(17) Cove(22) Cove(24)
25-Jun-90 23-Jun-890 24-Jun-90 24-Jun-90 24-Jun-80
159 13.9 124 13.8 10.5
10,0 100 10.0 10.1 10.2
1 1 1 1 2
1.2 46,0 - 103 833
255 223 - 41.0 352
71 6.08 - 138 134
19.1 14,4 - 143 234
376 365 - 303 548
93.8 72 203 487 95.0
168 153 721 109 158
163 127 €0.0 68.3 130
136 183 55.6 470 108
118 820 496 48.7 82,1
90.0 79.5 387 28.9 58.0
844 66.9 315 248 445
9.7 440 15.6 104 171
M7 373 744 7.23 129
.03 36.2 521 437 6.1
A 216 A A A
A 374 A A A
A ok X<} A A A
A 280 A A A
A 249 A A A
A 213 A A A
A 16.4 A A A
8.65 43.3 - - -
110 18,2 15.6 - -
105 258 - - -
356 17.6 - - -
126 33.2 - - -
1800 1320 418 609 927
18200 30700 7440 6960 8430
1010 1070 278 523 756212
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Prince William Sound and Gulf of Alaska sediment samples

Station Bames Bay of Bligh Constantine Crab Elrington  Naked Perry Rocky Sleepy
Name (#) Cove(l) isles(?) Island(3}  Harbor(4) Bay(5S) Island(6) Isiand(8) Island(10} Bay{11) Bay(13)
Date collected 25-Apr-90  25-Apr-90 28-Apr-90 25-Apr90 26-Apr-80 26-Apr-90 24-Apr-90 24-Apr-50 25-Apr90 26-Apr-90
Mean wet wi. (g} 273 26 168 187 171 1.5 135 17.8 151 12.7
Mean dry wt. (g) 10,1 100 100 10.0 100 10.0 10.0 10.0 10.1 10.1
N 1 1 1 1 1 1 1 1 1 1
Alkanes (ng/g)
Cigalk 441 - 17 859.5 - - - - - -
Cliak 280 158 66.7 376 - - - - 233 -
C12alk 8.40 5.48 16.1 45.8 - - - - 9.04 -
C13alk 158 122 - 30.3 - 6.46 - - 20.2 6.90
Cidalk 47.6 ara - 47.3 15.2 306 206 123 213 30.0
C15alk 235 111 49.8 96.0 110 456 544 117 810 48.2
C16alk 10 59.2 14.5 80.6 525 €5.2 49,2 288 349 67.2
Ci17alk 214 115 158 144 71.6 102 102 134 608 113
Pristane 189 127 263 83.8 113 412 163 o938 529 245
C1Balk Nno 76.2 13.2 59.0 381 81.0 63.8 611 43.4 91.8
Phytane 151 104 189 38.0 78.0 146 ¢8.8 808 58.6 143
C18alk 337 112 21 133 65.1 77.7 142 148 77.4 931
C20alk 364 69.0 - 83.2 299 513 405 54.4 268 77.3
C21aik 21 107 51.0 125 574 310 67.8 S0.1 31.0 415
C22aik 50.8 448 34.6 839 30.3 16.3 647 13.0 149 49
C23alk A A A A A A A A A A
C24alk A A A A A A A A A A
C25alk A A A A A A A A A A
-C2Bak A A A A A A A A A A
C27alk A A A A A A A A A A
C28alk A A A A A A A A A A
C28alk A A A A A A A A A A
C30alk 724 51.0 6.62 126 4.87 271 16.6 321 4.86 64.5
CAtalk 892 444 333 2000 187 - 190 27 413 19.8
CA2alk B2.7 286 - 1 6.38 - 275 447 251 47.0
C33akk 339 190 547 336 76.0 - 128 - 16.4 27.0
C34alk 2056 836 75.2 505 599 - 114 60.9 - 31.4
ALKANES 8100 3610 1170 6480 1820 1170 2120 1340 1480 1360
ucm 85800 46800 47700 38300 32600 36900 33500 36100 22100 55100
Totat 3150 1560 762 4060 805 534 1080 777 1050 783
NAlkanes
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Prince William Sound and Guif of Alaska sediment samples

Station Quicksand  Verdant
Name (#) Cove(22) Cove(24)
Date collected Z7-Apr-90  27-Apr-80
Mean wet w1, (g) 1286 102
Mean dry wt. (g) 10.1 10.0
N 1 1
Aikanes (ng/g)

CiGalk . -
Clialk - .
Ci2alk - -
C13aik - 6.85
Ci4alk 17.2 17.4
C15alk 15 -
C16alk 46.0 8.69
C17aik 824 347
Pristane 534 476
C18alk 385 248
Phytane 45.6 45,2
C19ak 23 322
C20alk 17.4 ns
C21alk 134 6.64
C22alk 6.97 4.80
C23ak A A
C2dalk A
C25alk A A
C26alik A A
C27alk A A
C28alk A A
C29alk A A
C30ali - -
C31ak - -
C32ak - -
C33alk - -
C34alk - -
ALKANES 363 251
ucm 14200 817
Totat 263 158
NAlkanes
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