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ABSTRACT

About 20 acres of contaminated beach were found in 2001 surveys of western PWS conducted
by Auke Bay Laboratories (ABL). In these areas, sea otters and harlequin ducks have not
recovered, raising concerns that continued oil exposure may be affecting their survival. This
study was an outgrowth of ABL surveys in 2001 and USGS studies of impacts to sea otters and
harlequin ducks. Biochemical assays and mortality patterns are consistent with continuing oil
exposures, but prior to this study, linkages between oil persistence and impacts at higher trophic
levels had not been attempted. In this study, shoreline contamination, exposure and effects were
examined simultaneously by choosing a common set of sites at which to assess oil persistence
and biological impacts on sea otters and harlequin ducks. Fieldwork was conducted in 2002, and
closeout activities, including data analyses and writing of reports and publications, will be done
in 2003. During field operations, prey living in oil patches were encountered in larger numbers
than anticipated. These have been sampled (primarily clams) and archived. Additional closeout
funds have been requested to analyze these samples. NOAA-ABL has been leading the studies
of oil bioavailability and impacts to prey species; DOI-USGS has been directing the studies on
sea otters and harlequin ducks.



GENERAL INTRODUCTION

In summer 2001, the shoreline assessment project found about 20 acres of beach in Prince
William Sound that were still contaminated with oil. This 20 acre estimate was more than twice
the estimate coming from surveys in 1993 (1993 surveys covered more beaches, but dug far
fewer holes) (Gibeaut and Piper, 1998a and b). Most of the oil found in 2001 was classified as
“light”, but was still readily located, and easily observed. Some of the subsurface pits (20) were
classified as heavily oiled. In these, oil saturated all the interstitial spaces, and was extremely
repugnant. These “worst case” pits exhibited an oil mixture that resembled the oil a few weeks
after the spill- highly odiferous, lightly weathered, very fluid. Most of the subsurface oil was
found at a lower tide height than expected (between zero and 6 ft), in contrast to the surface oil
which was found mostly at the highest levels of the beach. This is significant, because the pits
with the most oil were found low in the intertidal zone, closest to the zone of biological
production.

Recovery of sea otters and harlequin ducks in the Knight Island area has not occurred (Bodkin et
al. in press, Esler et al. in press). Oil exposure has been suspected as a factor constraining
recovery, particularly in consideration of elevated levels of cytochrome P4501A (P450), a
biomarker of aromatic hydrocarbon exposure, in otters and ducks from oiled areas (Ballachey et
al. 2001b, Trust et al. 2000). Higher mortality rates have been demonstrated for sea otters
(Monson et al. 2000) and harlequin ducks (Esler et al. 2000) residing in oiled areas of western
PWS, but without confirming bioavailability and identifying exposure pathways, it has not been
clear that lingering oil was responsible. Presence of oil was not a measure of bioavailability.
Earlier studies showing significant oil concentrations in contaminated mussel beds were
suggestive, but there was never an exhaustive survey of mussel beds to determine their
distribution and significance, and assumptions were made that they were not widespread and
likely did not present a large risk to predator species. The survey in 2001 indicates relatively
more oil lower down on the beach, near the biological zone, and raises the possibility that oil
deposits at high impact sites may be limiting recovery of sea otters and harlequin ducks.

Field studies in 2002 focused on two questions: (1) Is the lingering oil bioavailable? And, (2) is
it still causing impacts? Auke Bay Laboratory (ABL) led studies on oil bioavailability, with
surveys designed to overlap with impact sites relevant to sea otters and harlequin ducks (and
control areas). DOI-USGS focused their impact studies on sea otters and harlequin ducks at the
same sites. Bioavailability studies looked at the mobilization of oil out of oil patches, into the
water and into prey species. Together, these studies will allow interpretation of the data by
having answers to questions of bioavailability within a site, within a bay, within a region, and
impacts at a very site specific level (within an oil patch, within a bay, within a region), including
information on both prey and predators.

In 2002, the two research groups submitted a joint proposal to investigate bioavailability and
impacts. The site selection process was coordinated so that the oil persistence/bioavailability
data can be compared to the exposure and impact data gathered on the two predator species. For
2003, funds are requested for closeout activities, primarily data analysis and write-up.
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Additional funds are requested for analyses of clam samples collected at oiled sites. The
following project proposal has been divided into two sections: Part I, led by ABL, with focus on
bioavailability of oil from oil patches and transport to prey species; and Part 11, led by DOI-
USGS, with focus on the impacts to sea otters and harlequin ducks. During the closeout process,

researchers from the two groups will work together to interpret results and prepare a final report
and publications.
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PART I: Bioavailability of PAH from oil patches and impacts to prey species (NOAA-ABL)
ABSTRACT

Presence of oil indicates but does not prove that the oil is potentially bioavailable. The extensive
beach surveys conducted in western PWS in 2001 estimate that about 20 acres of upper intertidal
beach remain contaminated, and lend support to the hypothesis that lingering oil can still cause
injury to invertebrates near the oil patch as well as to the predators feeding in the area. This half
of the project, led by ABL, focused on the bioavailability of oil within an oil patch, within a bay,
and possibly within a region of the spill. Further, prey species (mussels, other invertebrates, and
crescent gunnels living in the oil patches) were assessed for contamination (bioavailability of
PAH) and also for impacts. Fieldwork was conducted in 2002, and closeout activities, including
data analyses and writing of reports and publications, will be done in 2003. During field
operations, prey living in oil patches were encountered in larger numbers than anticipated.

These have been sampled (primarily clams) and archived. Additional closeout funds have been
requested to analyze these samples. This half of the project complements the impact studies on
sea otters and harlequin ducks conducted by DOI-USGS.

INTRODUCTION

In summer 2001, the shoreline assessment project identified about 20 acres of beach in Prince
William Sound that were still contaminated with oil, and changed our perception of how much
oil remains and where on the beach it is located.Further, it has elevated the possibility that the
lingering oil may be causing continuing injury in some species, including sea otters and
harlequin ducks. Oil was found at 58% of the 91 sites assessed; 6775 randomly stratified
sampling pits were assessed to have the linear equivalent of 7.8 km of oil contaminated beach.
This 20 acre estimate of oil contaminated beaches was more than twice the estimate coming from
surveys in 1993 (1993 surveys covered more beaches, but dug far fewer holes) (Gibeaut, and
Piper, 19983, b). Most of the oil found in 2001 was classified as “light”, but was still readily
located and observed. All the pits used in the assessment were dug by hand, and all the initial
classifications were made from visual observations. Over a period of about 100 days, 91 sites
were visited, each site picked randomly from a population of sites judged to be heavily or
moderately oiled in one of the surveys from 1989-1993.

In addition to the area estimated to remain contaminated, several other important points are
evident. (1) Surface oil was not a good indicator of subsurface oil at that specific pit. In other
words, surface oil, which was found predominantly high in the intertidal beach areas, was not a
good predictor of subsurface oil, which was found predominantly much lower in the intertidal
zone. (2) Some of the subsurface pits (n = 20) were classified as heavily oiled. In these pits, oil
saturated all of the interstitial spaces, and was extremely repugnant. These “worst case” pits
exhibited an oil mixture that resembled the oil a few weeks after the spill- highly odiferous,
lightly weathered, very fluid. (3) Subsurface oil was also found at a lower tide height than
expected (between zero and 6 ft), in contrast to the surface oil which was found mostly at the
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highest levels of the beach. This is significant, because the pits with the most oil were found low
in the intertidal zone, closest to the zone of biological production, and indicate that our estimates
are conservative at best.

The lingering oil has survived two summers of intense clean-up by Exxon (1989,1990), 12
winters of storms, and 12 years of tides (Brodersen et al., 1999; O’Clair et al., 1996). Oiling
levels have certainly declined during this time period, but the remaining oil would appear to be
relatively stable and not very vulnerable to further degradation and weathering (Hayes and
Michel, 1998 and 1999). This begs the question- is it bioavailable, and is it still causing
impacts? In the mid 1990's, similar concerns grew out of some studies on oiled mussel beds
(Babcock et al., 1998; Carls et al., 2000). A few oiled mussel beds had been located, and were
thought to remain oiled because they were not cleaned in 1989 or 1990, but their impacts were
presumed to be relatively insignificant because their total areas were not large (less than an
acre). It was curious that oil remained and that it was not heavily weathered, but the volumes
from the specific sites were thought to be too small to be damaging on a wide scale. The surveys
in 2001, which were not exhaustive surveys of the lower intertidal zones, raise the question that
there may be more mussel beds that remain contaminated, and that possible entry into the food
chain may not be restricted to the lingering oil targeted in the 2001 surveys. The distribution,
quantity and significance of oiled mussel beds remains unknown, and probably deserves further
attention in outlying years.

Sea otter and harlequin duck studies in 1996-98 continued to show long term effects: elevated
P450s (Ballachey et al. 2001, Trust et al. 2000), and abnormal mortality patterns Monson et al.
2000, Bodkin et al. in press, Esler et al. 2000)). In the heavily oiled area of northern Knight
Island (including Herring Bay and Bay of Isles), sea otter abundance remains well below pre-
spill levels (Dean et al. 2000). The population size of harlequin ducks before the spill was not
accurately known, but the winter mortality rates in oiled areas are significantly higher than in
non-oiled areas of the sound. Studies of both sea otters in 2001 found further evidence of
continued exposure, based on blood chemistries and liver examinations (sea otters) and P450
levels (harlequin ducks). This generates concern that the lingering oil is indeed bioavailable and
at concentrations sufficient to have impacts on predator species.

This half of the project is attempting to determine if oil is bioavailable in areas where sea otters
and harlequin ducks are doing poorly, and compare results from oiled areas to nonoiled areas
where they are doing well. Bioavailability of PAH in prey species, and their damage, are being
assessed at very specific oil patch sites, and at control sites within the impacted bays as well as
regional control sites. These data should permit a better evaluation of lingering oil as a potential
cause of the continuing injury in sea otters and harlequin ducks. There has been a high degree of
overlap, geographically and chronologically, between the study sites looking at PAH
bioavailability/prey damage and assessment of effects on the predators.

NEED FOR THE PROJECT
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A. Statement of Problem

After 12 years, significant oil remains in and on the beaches of Prince William Sound, but its
presence is not proof that the oil is bioavailable to prey and predators. The amount of oil found
in 2001 was surprising (more than twice the estimate coming from 1993 surveys), as was the
location on the beach (lower intertidal zone). Significant impacts to sea otters and harlequin
ducks in the oiled area persist, including lower survival rates in oiled areas than in unoiled areas,
for both species. We do not know if the persistent oil is bioavailable to otters and harlequin
ducks, and if it is, if it has toxic impacts as the data suggest.

B. Rationale

Studies of persistence/ bioavailability will be coordinated with further studies of impacts to sea
otters and harlequin ducks. The study sites will be modified from the existing studies so that
there is greater overlap- bioavailability studies and impact studies will be compared at the same
sites where otters and ducks have adequate numbers for study (Montague Island as a control site;
Green Island, Bay of Isles, Herring Bay, Northwest Bay as impact sites). The bioavailability
studies will be led by the Auke Bay Laboratory, and the impact studies on sea otters and
harlequin ducks will be led by USGS.

C. Location
All study sites and sampling will be conducted within Prince William Sound. For some of the
“effects” studies, Cordova harbor will be used as a “positive” oil control and samples of mussels

or fish will be collected there. All other sites will range from Montague Island (control area) to
Green Island and northern Knight Island.

COMMUNITY INVOLVEMENT

Charters to support the research will be solicited from the spill impacted area. Further, some
labor support for some of the field operations may be solicited from the Native villages.

A. Obijectives

1. Determine if the oil remaining is bioavailable:
a. From beach sites judged to be heavily oiled from the 2001 surveys

Determine if the oil remaining is still causing impacts:

a. To mussels, as determined by DNA damage to hemolymph cells
b. To intertertidal fish (crescent gunnels) living in or near subsurface oil deposits.
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B. Methods
General sampling strategy for bioavailability and prey impacts:

Bioavailability of PAH and prey impacts will be assessed at a suite of sites that overlap with the
harlequin duck and sea otter studies. There are several sampling components to the study:

Bioavailability of PAH: The key question of bioavailability will be assessed in several different
ways and scales. Plastic strips (sensitive, cheap to analyze) will be the primary sample medium
for assessment, and will be supplemented by mussel and prey samples. Plastic strips will be
placed above and below the beach surface at several points in a beach relative to an oil patch.
See the sampling diagram with a beach layout.

Bioavailability to mussels and mussel beds: Mussels and strips sample slightly differently;
mussels can pick up more PAH in droplets than strips. Using combinations of mussels and
strips, we will have better capabilities of interpreting the data. Mussels are not ubiquitous in oil
patches; for this reason, there will be some use of caged mussels to supplement collections from
resident mussels. Mussel beds within the sample sites will also be targeted if they are oiled, to
see if bioavailability and impacts are the same as oil patches without mussels. Mussel beds from
the earlier mussel bed studies will not be targeted in this study (for budget reasons) because we
need the present sample sites to have overlap with the 2001 surveys and the otter/duck studies.
The probability of detecting released oil is not great after 12 years of tides and weathering. For
this reason, we have adopted the general strategy of targeting beaches with high quantities of oil
remaining, and have put many sampling devices in a spread of locations and depths to increase
our probabilities for capturing minimal releases of oil. The strips are the most sensitive sampling
device we know of.

Design and structure:
Regional Controls: Montague island area will serve as a regional control. Two independent sites
on Montague may be used for some of the sampling.

Within Bay Control sites: Several bays will be sampled in an oil patch, but also at some distance
within the bay away from the sampled patch. This will allow interpretation on the scope of some
of the signals (PAH in resident mussels; P450 in crescent gunnels) to determine how site specific
the signal is.

Positive Control: Some analyses require a “positive” control for the methods and field
collections. If there were no measurement of DNA damage in mussels or P450 impacts in
crescent gunnels, the methods would be in question; positive controls (Cordova harbor) will
prevent this interpretation glitch. Table 1 lays out the sampling design by site, sample type, sub-
location, and sample quantities.

Statistics: In addition to the complement of retrieved samples for analyses, an additional 10%
will be added as duplicates. This will be spread across the sample sites and strata, and will
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permit accuracy measurements.

Sampling Periods (Seasonal): Two seasons will be sampled where practical; winter when storm
violence may be more likely to cause the release of subsurface oil, and impacts may be the
greatest; plus summer when extensive sampling is more favorable and practical. There is risk of
loss of the sampling devices, so about twice as many will be deployed as will be analyzed. This
extra deployment has little impact on costs, but ensures a sampling scheme without holes. These
extra deployment numbers are not shown in table 1. There will be “over-sampling”, particularly
of strips and prey, and some analyses will be contingent on primary analyses, to be run later in
the current year, or possibly into next year under a different proposal.

Sampling Locations: The following sites will be used

Montague Island a control site; two different areas may be sampled

Green Island otter impact site with known oil; otters are present in numbers
Bay of Isles impacted site with marginal numbers of recovering otters
Northwest Bay impacted site; worst case site for bioavailability studies
Herring Bay impacted sites; worst case site for bioavailability studies
Cordova harbor impacted “positive” control site

*Qiled mussel beds will also be sampled from a subset of these.
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Specific Methods: Sampling strategy for bioavailability and prey impacts:
A. Determine bioavailability of PAH at heavily oiled 2001 survey sites.

1. To determine if PAHSs are available, plastic strips (low density polyethylene devices or
LDPEs) will be deployed at each of the sites in a sampling pattern designed to capture any flow
dynamic that is possible. Strips will be deployed above and below the beach surface in
protective perforated containers. Some strips will be deployed higher on the beach from an oil
patch, some within the oil patch, and some below the oil patch. At some distance away from the
oil patch, a similar sampling scheme will be deployed to determine if PAH are available on a
broader scale than just in the immediate vicinity of a specific oil patch. Likewise, regional
controls will determine if there is more PAH available at even a larger scale. These deployments
will be made in both the winter and in the summer. Oiled patches discovered and mapped during
the 2001 survey will be relocated (patches found in lower zones near the biological active zones
will be targeted) and LDPEs placed in close proximity. This array of LDPEs will be replicated to
ensure retrieval of sufficient numbers 30 days later, and to allow for the 10% replicate analyses
required for statistical evaluation of accuracy. See table 1 for numbers analyzed by site,
compared to other measurements.

2. Mussels will also be sampled for bioavailability of PAH. Mussels will be used in addition to
strips because they tend to sample oil droplets more efficiently than strips, and comparative
analyses will allow for greater interpretation of the results. Mussels are often not available at
some of the oiled sites, and caged mussels may be used for that sampling. See table 1 for
numbers analyzed by site, compared to other measurements

3. Some prey animals will be sampled in addition to resident mussels to see if PAH are
bioavailable in these species. Over-sampling will be the strategy; selected samples for analyses
will be based on results from strips, and collections from other sites. Only the high impact areas
will be analyzed initially; other samples will be archived and further analyses will be proposed if
PAH are found in the mussels from the high impact sites. A minimum of 20 samples will be
analyzed by GC-MS (Short et al., 1996).

4. A limited number of sediment samples will be collected during both sampling periods within
the oiled patches to determine the condition of the oil and whether PAH composition matches
weathered Exxon Valdez oil (EVO) (Short and Heintz, 1997). These samples will be analyzed by
GC-MS (Short et al., 1996). These samples will be needed for interpretation and only a few
need to be analyzed.

B. Determine DNA damage to resident mussels from oiled and unoiled patches via single cell
gel electrophoresis (comet analysis).

DNA damage in mussels, measured by the comet analysis, has evolved as a monitoring tool for

PAH and other contaminants in polluted harbors (Steinert et al., 1998). It is a very sensitive
technique, is relatively inexpensive, and requires relatively few cells. DNA damage is
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repairable, hence sample collection and preservation at the site is a requirement.

Specific methods:

20 mussels will be sampled from each specific sampling location; hemolymph samples will be
taken on site, cryopreserved in liquid nitrogen, and returned to the lab for storage (-70 C) and
assay of DNA damage. A "positive™ control will be used (Cordova harbor) to verify that the
sample collection and methods are working. A minimum of twenty five cells will be utilized to
determine the extent of damage at the individual level. Impacted sites will be compared to
control sites within the bay (e.g., bed rock mussels with no underlying oil bed), and to regional
controls (Montague Island). Samples will be analyzed blind. 200 mussels will be analyzed from
winter, and 200 from summer collections. Comet analyses will be contracted out to Dr. Robert
Thomas of California State University at Chico. See table 1 for numbers and sites compared to
other measurements.

C. Determine if crescent gunnels living in oil patches are exposed to oil (P450) and compare to
collected specimens from other sites that are either nearby (same bay) or distant (regional
controls)

Crescent gunnels live under rocks in the intertidal zone at low tide and are the only vertebrate
that resides within an oil patch (Peden and Hughes, 1984). If a vertebrate can show exposure
and damage, crescent gunnels would appear to be the species with the highest probability.

Earlier work has shown that gunnels collected from the spill zone had higher P450 values
(Woodin and Stegeman, 1993), but interpretations were hampered by the lack of collections from
known oil patches. This project would collect animals from within oiled patches, from nearby
unoiled patches within the same bay, and from regional controls. Damage to organs evaluated
histopathologically would not be conducted this fiscal year (because of costs), but the tissue
blocks would be retained and would be proposed for future funding if there are significant
differences in P450 responses from the different sites.

Specific methods:

20 crescent gunnels will be sampled, dissected, and preserved appropriately on site. Gunnels
collected from impacted sites will be compared to control sites within the bay system of the
impact site, and to regional controls (Montague Island, and also a “positive” control from
Cordova Harbor). Organs (including liver, kidney and gills) will be dissected out, preserved, and
subsequently processed into blocks and slides for P450 antibody staining. A total of 200 fish
will be analyzed. Samples will be analyzed blind. All analyses will be contracted to Dr. Gary
Marty of University of California Davis. This study will be done only in the summer. .
Sampling sites for gunnels will be the same as they are for the mussels.

Interpretive model for bioavailability studies
The following rationale outlines how we will interpret the bioavailability of lingering EVO :
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PAH are bioavialable if:

- The LDPE tested positive for PAHSs in the surface deployments.

- The LDPE strips are positive in subsurface deployments outside the oil patches.

- The bioavailability is more significant if the control sites within a bay test positive.

- The bioavailability is more questionable if the regional control sites have significant positive
PAH results.

- The deployments are suspect if lab and field blanks test positive.

- The methods are suspect if the positive control of Cordova Harbor is NOT positive.

Further analyses to strengthen case:

- The multiple impact sites test positive.

- PAHs are present in mussels and/or prey.

- P450 present in Crescent Gunnels; comets are above normal in oiled areas.

- P450 and comet assays are suspect if the samples from Cordova Harbor are not positive.
SCHEDULE for Bioavailability and prey impact studies

A. Measurable Project Tasks for FY03 (October 1, 2002 - September 30, 2003)

This is a closeout year for the project:

October 2002: Complete Comet tests
November 2002: Complete P450 analyses
December 2002: Complete hydrocarbon analyses
January 2003: Attend Annual Workshop

September 2003: Complete final report

B. Project Milestones and Endpoints
Complete Final Report by September 30, 2003.
C. Completion Date

September 30, 2003.

PUBLICATIONS AND REPORTS
Several specific papers on bioavailability, and impacts are expected. We anticipate a joint

publication incorporating bioavailability and impact data but this synthesis may not be
completed within the FY03.
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PROFESSIONAL CONFERENCES

The EVOS Trustee meetings will be attended by the principle investigators.

NORMAL AGENCY MANAGEMENT

None of these projects are part of normal agency management activities.

COORDINATION AND INTEGRATION OF RESTORATION EFFORT

This project is related to the close-out of the Shoreline assessment project, and will use the
information generated from that study for specific site selections. Likewise, the sea otter and
harlequin duck work is an outgrowth of projects funded in FY 01 or FY 02, and will utilize
information from those projects. Further, there has been coordination between the two agency
component parts in development of the proposal, to ensure geographical overlap and
relationship.

EXPLANATION OF CHANGES IN CONTINUING PROJECTS

N/A

PROPOSED PRINCIPAL INVESTIGATORS

Stanley D. Rice

Auke Bay Laboratory, Alaska Fisheries Science Center
National Marine Fisheries Service, NOAA

11305 Glacier Highway, Juneau, Alaska 99801-8626
Phone: (907) 789-6020

FAX: (907) 789-6094

e-mail: jeep.rice@noaa.gov

Jeffrey W. Short

Auke Bay Laboratory, Alaska Fisheries Science Center
National Marine Fisheries Service, NOAA

11305 Glacier Highway, Juneau, Alaska 99801-8626
Phone: (907) 789-6065

FAX: (907) 789-6094

e-mail: jeff.short@noaa.gov
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Mandy R. Lindeberg

Auke Bay Laboratory, Alaska Fisheries Science Center
National Marine Fisheries Service, NOAA

11305 Glacier Highway, Juneau, Alaska 99801-8626
Phone: (907) 789-6616

FAX: (907) 789-6094

e-mail: mandy.lindeberg@noaa.gov

PRINCIPAL INVESTIGATORS

Stanley D. Rice
GM-14 Physiologist

Received BA (1966) and MA (1968) in Biology from Chico State University, and PhD (1971) in
Comparative Physiology from Kent State University. Employed at Auke Bay Fisheries
Laboratory since 1971 as a research physiologist, task leader and Habitat Program Manager
since 1986. Rice has researched oil effects problems since 1971, and has published over 115
papers, including over 75 on oil effects. Studies have ranged from field to lab tests, behavioral
to physiological to biochemical studies, from salmonids to invertebrates to larvae to meiofauna.
Rice has conducted and managed soft funded projects since 1974, including the Auke Bay
Laboratory Exxon Valdez damage assessment studies since 1989. Activities since the oil spill
have included leadership and management of up to 10 damage assessment projects, field work in
PWS, direct research effort in some studies. Quality assurance of all studies, particularly the
biological impacts research has been the continuing focus through the restoration years.
Principle investigator in subtidal sediment studies, pink salmon effects studies, and in the SCAT
surveys of 2001. In addition, Rice has lead the effort on use of LDPE research by the Auke Bay
Lab.

Jeffrey W. Short
Research Chemist

Education: M.S. (Physical Chemistry). 1989- Present: Established and managed the
hydrocarbon analysis facility at ABL to analyze hydrocarbon samples generated by the Exxon
Valdez NRDA effort. Responsible for quality control and data interpretation of all data
hydrocarbon data produced by ABL labs. Principle investigator of several EVOS projects
through the damage assessment and restoration years, paarticularly those studies involved in
tracking oil (subtidal sediments), tracking the Hydrocarbon Data Base, several specific projects
(Pristane; Coal as a background source), and most importanly, principle investigator of the large
shoreline assessment project (SCAT) in FY 2001. Many publications.

Mandy R. Lindeberg
Fisheries Research Biologist
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B.S. Marine Biology. 1990- present: Mandy has been involved in Exxon Valdez oil spill
research for the last 11 years. Her research includes studies on intertidal invertebrates and
seaweeds, mussel populations, and a co-principal investigator of spot shrimp populations in
Prince William Sound. She was the field chief of the intensive PWS oiled shoreline survey
during 2001. Her responsibilities include quality control of field and laboratory sample
processing, data analysis, graphics, and proposal/report preparation.

OTHER KEY PERSONNEL

Chemists Marie Larsen, Larry Holland, Josefina Lunasin will participate in the chemical
analyses of the samples. Contractors Dr. Robert E. Thomas and Dr. Gary Marty will participate
at the principle investigator level on analyses for DNA damage in mussels and P450 response in
crescent gunnels.

LITERATURE CITED

See combined “Literature Cited” section for Parts | & II.
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How Clean Is Clean?

Generating Insights into Oil Spill Cleanup Endpoints by Assessing Bioavailability
of Buried Oil in Intertidal Interstitial Waters from Prince William Sound Beaches
Containing Residual Exxon Valdez Oil

INTRODUCTION

This proposed project would allow measurement of dissolved- and particulate-phase PAH
components in intertidal water collected in Prince William Sound beaches that have been shown
to still contain buried oil from the Exxon Valdez Oil Spill. About 26 acres (linear equivalent of
7.8 km) of contaminated beach were found in 2001 surveys of western PWS conducted by Auke
Bay Laboratories (ABL), and most of the subsurface oil was found at lower tide heights
(between zero and nine feet) in contrast to the surface oil, which was found mostly at the highest
levels of the beach (Short et al. 2002). This is significant, because the excavations with the most
oil were found low in the intertidal zone, closest to the zone of biological activity. Sea otters and
harlequin ducks have not recovered in the North Knight Island area, raising concerns that
continued exposure may be affecting their survival (Ballachey et al. 2000a,b; Trust et al. 2000).
Biochemical assays and mortality patterns are consistent with continuing oil exposures, but
linkages between oil persistence studies and impact studies have not been complete to date
(Monson et al. 2000; Esler et al. 2000).

This study will attempt to identify a greater degree of linkage between oil persistence, exposure,
and effects by examining a common set of sites for oil persistence and biological effects. The
EVOS Trustee project 03585 is looking at PAH bioavailability by measuring PAH adsorption
onto plastic membrane devises (PMDs or LDPES) deployed on selected beaches that still contain
buried EVOS oil. While this approach will document the presence or absence of dissolved PAH
components in intertidal interstitial waters, it will not allow quantitative concentrations to be
measured. Therefore, Payne Environmental Consultants, Incorporated (PECI) is requesting
funding to utilize the logistics and vessel support provided by the ABL program for the
additional collection of separate dissolved and particulate oil phases in the interstitial waters of
those beaches. The samples will be collected using the Portable Large VVolume Water Sampling
System (PLVWSS) developed by PECI for NOAA natural resource damage assessments (Payne
etal. 1999). This project will provide quantitative measurements of both dissolved (and
therefore bioavailable) PAH and free (or particulate-bound) oil phases in the interstitial water
generated by the continuous leaching of buried Exxon Valdez oil residues remaining in some
Prince William Sound beaches for over 12 years. As a result, the data will provide valuable
insight on acceptable cleanup endpoints and allow quantification of dissolved- and
particulate-phase concentrations to support the biological measurements being completed by the
ABL and DOI-U.S.G.S. teams.

OBJECTIVE
The objective of this project is to collect filtered intertidal interstitial water samples of sufficient
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volume to allow accurate quantification and fingerprinting of dissolved-phase PAH that would
still be bioavailable to the potentially affected organisms within the region. The simultaneous
determination of free oil droplets or oil-SPM agglomerates trapped on the 0.7 um filters of the
PLVWSS will further elucidate the role of oil-sediment interactions, including suspended
particulate material (SPM) believed to be important in mobilizing buried oil within cobble
substrates (Jahns et al. 1991). These data will help to fill important gaps in studies supporting
quantitative cleanup end points ("how clean as clean?"), and they will be directly relevant to
assessing the impacts and risks to shorebirds, marine mammals, and other organisms of leaving
oil, as tar balls, asphalts, or other weathered forms buried or on the surface of shoreline
settlements. In addition, the data could help to establish threshold concentrations of oil in
ecosystems below which toxicity is no longer a problem (or soon would be under natural
recovery) for organisms such as shore spawning fish or the effects of residual oil on embryos of
shore spawning fish like salmon and hearing.

METHODS

The currently funded and ongoing EVOS Trustees Auke Bay Laboratory (ABL) project calls for
the deployment, retrieval, and analyses of plastic membrane devices (PMDs) from three different
tide heights from the intertidal zone at four oiled and one control beach to document the presence
or absence of PAH in interstitial waters in February and June 2002. Bioavailability of PAH in
prey species, and their damage, will be assessed at very specific oil patch sites, and at control
sites within the impacted bays as well as one regional control beach. These data should permit a
better evaluation of lingering oil as a potential cause of the continuing injury in sea otters and
harlequin ducks, as there will now be a high degree of overlap, geographically and
chronologically, between the study sites looking at PAH bioavailability/prey damage and
assessment of effects on the predators.

This proposal would allow Dr. James Payne of PECI to accompany ABL personnel during the
21-27 June 2002 program for the purpose of using PECI's Portable Large VVolume Water
Sampling System to collect interstitial water samples for the quantitative analyses of PAH and
saturated hydrocarbons in both dissolved and particulate/oil-SPM phases. The proposed PECI
component of the program will collect interstitial water samples on a falling tide in the same pits
where LDPEs were deployed for ~30 days by ABL personnel. The LDPEs will be removed first
before interstitial water sampling begins. The PLVWSS will then be used to collect and
simultaneously filter (through a 0.7 um glass fiber filter) 3.8 L samples of interstitial water.
Electrical power for the PLVWSS will be provided by a portable AC generator located 20-25
meters down wind from sampling location. The glass fiber filters that are an integral in-line
component of the PLVWSS allow separate collection of discrete oil droplets or oil-SPM
agglomerates, while the dissolved-phase PAH are retained in a one-gallon amber glass bottle
(Payne et al. 1999). Immediately after each sample is collected, the glass fiber filters will be
folded into precleaned aluminum foil and frozen until they can be extracted and analyzed by
selected ion monitoring (SIM) GC/MS and flame ionization detector gas chromatography (FID
GC) at the Auke Bay Laboratory in Juneau, Alaska. Each 3.8 L water sample (containing the
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dissolved phase PAH) will be spiked with deuterated recovery standards and extracted in the
field with methylene chloride using a procedure developed by the Auke Bay Laboratory. The
methylene chloride extracts and frozen filters will then be returned to the Auke Bay Laboratory
for SIM GC/MS and FID GC analyses.

PRINCIPAL INVESTIGATORS AND KEY PERSONNEL

Dr. Payne will collaborate with Mr. Jeff Short of the NOAA/NMFS Auke Bay Laboratory during
the chemical analyses of the dissolved- and particulate-phase samples. Dr. Payne and Mr. Short
have collaborated in this manner previously for an EVOS Trustees field program in September
2000 to evaluate the influx of dissolved PAH and dispersed oil droplets into the Gulf of Alaska
and Prince William Sound from natural oil seeps along the Cape Yakataga area, and more
recently, they collaborated in a spring 2001 PWS RCAC program to evaluate the input and
transport of dissolved- and particulate-phase PAH from the Alyeska Marine Terminal ballast
water treatment facility into Port VValdez, Alaska (Salazar et al. 2002; Payne et al. 2001). Minor
salary support is also requested for Mr. William Driskell of Seattle, WA for database
management and development, statistical analyses, and assistance with report preparation.

BUDGET

The research vessel Auklet I has already been chartered by the NOAA/NMFS Auke Bay Lab as
part of the larger EVOS Trustees Program to provide transportation within Prince William Sound
and housing/meals during the field operations. The Auke Bay Laboratory would be responsible
for analyses of the dissolved phase methylene chloride extracts and oil/SPM filters, and their
costs for these analyses. Approximately 1.6 man-months of salary support for Dr. Payne is being
requested for data analysis and report writing, and 0.75 man-months is requested for Mr. William
Driskell for database management and statistical analyses. The total budget requested for the
proposed program including sample analyses is $50 K.

SCHEDULE

Samples will be collected at the end of June 2002 with subsequent SIM GC/MS and FID GC
laboratory analyses completed by the Auke Bay Laboratory over the summer and fall. Data
analyses and report writing will take place during the late fall/early winter of 2002/2003, with a
final report submitted by spring 2003.
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PART II: Impacts to Sea Otters and Harlequin Ducks (DOI - USGS)
ABSTRACT

Sea otters and harlequin ducks have not fully recovered from the EVOS, based on demographic,
physiological and biochemical differences between populations in oiled and unoiled areas. To
explore links between residual oil and the lack of population recovery, we captured sea otters in
areas known to have relatively high quantities of residual oil, and collected blood and liver
samples. These areas overlapped with the study sites described in Part I of this DPD, sampled
by ABL for bioavailability of lingering oil in intertidal areas. Exposure of sea otters to
hydrocarbons is being measured by the cytochrome P450 biomarker (in blood and liver), and
liver alterations are being assessed by gross and histologic examination, and by serum enzymes.
Harlequin ducks have also been captured in oiled areas as part of another project (02423).
However, in this proposal, we included components for (1) histopathology of sea duck liver
biopsies, collected from Barrow’s goldeneyes in 1996 and from harlequin ducks in 2001 and
2002. In 2003, we request funds for closeout of the sea otters and harlequin duck components of
this study. Results of 2002 field studies will be interpreted in conjunction with data collected by
NOAA-ABL scientists, on the bioavailability of oil in shoreline areas of western PWS.
Activities for the closeout year will include data analyses and preparation of the final report and
publications.

INTRODUCTION

Through 2001, studies have shown a lack of recovery for sea otters (Enhydra lutris) and
harlequin ducks (Histrionicus histrionicus) in oiled areas of western PWS, and several lines of
evidence strongly implicate continuing exposure to oil as a primary factor limiting recovery
(Bodkin et al. in press; Esler et al. in press). Both species feed on invertebrates in the nearshore
ecosystem, and potentially could be exposed to oil either through their prey or directly, in
sediments or in the water column. Major research findings in 1995-2001 include: (1) lower
survival rates for sea otters and harlequin ducks in oiled areas (Monson et al. 2000, Esler et al.
2000), (2) elevated levels of cytochrome P450 1A (CYP1A), a biomarker of hydrocarbon
exposure (Ballachey et al. 2001b, Trust et al. 2000, Esler, pers. comm.), and (3) diseased livers
in sea otters from the oiled area in 2001 (USGS unpub. data). The discovery in summer 2001 of
greater amounts of residual EVOS oil on beaches (NOAA-ABL, unpubl. data) substantiates
concerns that exposure in nearshore areas persists, and that residual hydrocarbons are
constraining recovery of sea otters and harlequin ducks in areas of PWS that were heavily oiled
in 1989.

Sea otters and harlequin ducks were subject to continuing study in 2002, as part of Projects
02423 and 02585. For harlequin ducks, work consisted of (1) capture of wild birds for survival
rate studies (radiotelemetry) and tissue sampling for CYP1A assays, and (2) controlled studies of
oil exposure on physiology and behavior of harlequin ducks held at the SeaL.ife Center in
Seward. For sea otters, studies included (1) collection of carcass remains off beaches, to
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estimate ages and survival rates, and (2) surveys of abundance, and (3) capture of sea otters to
examine livers and collect blood and liver for biomarker assays. In 2001, the incidence and
severity of liver lesions were higher in sea otters caught at northern Knight Island, as were the
P450 values. Thus, there is continuing concern about the effect of residual oil on health of both
sea otters and harlequin ducks residing in areas of western PWS where beach sediments are
known to retain oil.

In 2002, we captured additional sea otters, in waters adjacent to known areas of residual oil, to
assess oil exposure (using the P450 biomarker) and liver condition (by gross examination,
biopsies for histopathological examination, and serum chemistries). For harlequin ducks, similar
work is ongoing as part of Project 02423; however, the harlequin duck studies were expanded
with histopathological examinations of liver biopsies from wild-caught and captive birds.
Additionally, histology was done on archived liver biopsies collected in 1996 from Barrow’s
goldeneyes in oiled and unoiled areas of western PWS. Capture locations for sea otters and
harlequins were coordinated with NOAA-ABL researchers, who are examining bioavailability of
lingering oil (see Part | of this DPD).

NEED FOR THE PROJECT
A. Statement of Problem

Sea otters and harlequin ducks occupy an invertebrate-consuming trophic level in the nearshore
and are conspicuous components of the nearshore ecosystem. Previous restoration projects
(95025-99025; 99423-02423) have examined the status of recovery of sea otters and harlequin
ducks. Results to date clearly suggest that complete recovery has not occurred for sea otters or
harlequin ducks, and implicate continuing exposure to oil as a limiting factor.

The lack of recovery of sea otters is based on an aggregate of findings. The sea otter population
in western PWS (WPWS) suffered heavy losses in 1989, with estimates of sea otter mortality due
to the spill ranging from 750 to 2,650 individuals (Garshelis 1997, Garrott et al. 1993). Surveys
of abundance, conducted 1993-2000, have shown a significant increasing trend in the overall
WPWS sea otter population. In contrast to the western Sound, sea otter numbers at northern
Knight Island (where oiling of beaches was heavy) remain below pre-spill estimates and through
2001, do not show any increasing trend (Bodkin et al. in press; Dean et al. 2000; USGS unpubl.
data). Survey results are consistent with other observations which suggest that the population in
the most heavily oiled areas has not yet recovered. Carcass collections and modeling efforts
based on age-at-death data through 1998 (Monson et al. 2000) indicate post-spill survival rates
of sea otters in WPWS have been lower than pre-spill rates, even for animals born after 1989.
From 1996-98 and again in 2001, measurement of the P450 biomarker in sea otters showed
elevated levels at Knight Island (Fig. 2), indicating recent exposure to aromatic hydrocarbons
(Ballachey et al. 2001b, Bodkin et al. in press). Serum chemistries of sea otters in the western
Sound show elevations of enzymes indicative of liver disease, most notably gamma-glutamyl
transferase (GGT) (Ballachey et al. 2001a, USGS unpubl. data). In July 2001, livers of sea otters
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in oiled and unoiled areas of WPWS were examined directly, by endoscopy, and biopsied for
histopathology. Observations of the livers, and histology results, confirm that there is a higher
incidence of microscopic and biochemical abnormalities in sea otters from the oiled area (USGS
unpubl. data). In some cases, damage to the liver appears sufficient to impair survival of those
individual otters.

To further investigate links between continuing oil exposure and toxic effects on sea otters, we
captured sea otters in summer 2002 in areas of western PWS which are known to have relatively
high concentrations of residual EVOS oil, and which were concurrently monitored to determine
the bioavailability of that oil. We are measuring induction of P450 and liver function in these
otters, and relating our findings to results on bioavailability of oil along adjacent shorelines. The
results will provide unique and valuable information on long-term chronic effects of the oil spill
on sea otters and aid in projecting recovery time for the sea otter population in PWS.

Recent studies (/025, /427, and /423) suggest that harlequin duck populations also continue to
suffer deleterious effects from the oil spill. In 1996-98, sea ducks (harlequins and goldeneyes)
had higher CYP1A levels in oiled areas than in unoiled (Trust et al. 2000), and in 2000,
harlequin duck samples continued to show elevated CYP1A (D. Esler, pers. comm.) indicating
continuing hydrocarbon exposure. In addition, harlequins in oiled areas have lower survival
than their counterparts in the unoiled area. This difference was demonstrated over the course of
3 winters (1995-98) and again in the winter of 2000-2001 (Esler et al. 2000, Esler et al. in press,
D. Esler pers. comm.). Continued study of harlequin ducks is underway as part of Project 02423,
and thus additional capture of harlequins was not part of this project. However, given the liver
pathologies observed in sea otters in summer 2001, histopathology on (1) archived liver biopsies
collected from Barrow’s goldeneyes in oiled and unoiled areas in 1996 (Trust et al. 2000), (2)
liver biopsies collected from wild-caught harlequins in oiled and unoiled areas in the fall of
2001, and (3) liver biopsies collected in spring 2002 from harlequin ducks held in captivity at the
SLC and exposed to oil (the latter two groups are part of studies under 02423) was conducted as
part of this study.

B. Rationale/Link to Restoration

Sea otter and harlequin duck restoration requires assessments of population recovery status and
definition of impediments to recovery. The study complements a related study of continuing
injury to sea otter and harlequin duck populations (Project //423), by identifying the extent to
which residual oil is bioavailable and examining individual animals from those same areas for
evidence of exposure and toxic effects of hydrocarbons on the liver.

C. Location

Studies were conducted in PWS. Specific study sites for the sea otter components were northern
Knight Island, Green Island, and the Port Chalmers/Stockdale area at Montague Island.
Harlequin duck study sites, as described in Project 02423, were Montague Island, Green Island,
Knight Island, Crafton Island, Main Bay, and Foul Bay. Captive harlequin duck studies (02423)
were at the Alaska SealLife Center in Seward. Communities affected by the project include
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Chenega, Whittier, Cordova and Seward.

COMMUNITY INVOLVEMENT AND TRADITIONAL ECOLOGICAL KNOWLEDGE

Charters to support the research were solicited from the spill impacted area.

PROJECT DESIGN
A. Objectives

1. Assess liver function and incidence of liver abnormalities in sea otters from oiled and
unoiled areas (FY02).

2. Monitor P450 induction in sea otters in oiled and unoiled areas, as an indicator of
ongoing aromatic hydrocarbon exposure (FY02).

Assess incidence of liver abnormalities in harlequin ducks from oiled and unoiled areas (FY02).
Relate P450 and liver findings to residual oil concentrations in capture areas (FY02).

Closeout: data analyses, writing and submission of final report and publications (FY03).

B. Methods

Sea Otters. In summer 2002, we captured sea otters (up to 50 total) in oiled and unoiled areas of
PWS, using capture and handling methods will be similar to those employed previously (Bodkin
et al. 1999).

The RT-PCR assay (quantitative reverse transcriptase PCR assay; Snyder et al. 2000, Vanden
Heuvel et al. 1993, 1994) was used to measure P450 levels in sea otters. This assay quantifies
the messenger RNA (m-RNA) that codes for the cytochrome P4501A protein. We conducted the
assay on both peripheral blood mononuclear cells and a liver biopsy. Analyses were done at
Purdue University. Blood samples were also sent to a clinical laboratory for hematology and
chemistry assays. Histopathology on the liver samples was done at the School of Veterinary
Medicine, Purdue University.

Harlequin Ducks

An extensive study of harlequin ducks is ongoing under Project //423. Liver biopsies were
collected from individual birds at the time of surgeries to implant radiotransmitters for survival
studies. In addition, liver biopsies were collected from Barrow’s goldeneyes in 1996 and
archived. Histopathology on the liver samples will be done using standard procedures by Alaska

August 29, 2002 22 Project 03585



Pathology Services or at the School of Veterinary Medicine, Purdue University.

C. Cooperating Agencies, Contracts, and Other Agency Assistance

The overall project is a joint effort with NOAA-ABL. USGS-BRD personnel were responsible
for directing and conducting sea otter and harlequin duck studies. A contract was established
with Purdue University for histopathology of liver samples and for P450 assays on sea otter
tissues. ABL personnel conducted studies on oil bioavailability as described in Part | of this
DPD.

SCHEDULE

A. Measurable Project Tasks for FY03

October-December Histopathology of liver samples collected in 2002

P450 & Blood chemistry assays

Data entry & analyses

January 2003 Attend annual EVOS Workshop

January-Sept. Coordination of data interpretation with ABL personnel
Writing of reports and publications

Sept. 30, 2003: Submission of Final Report

B. Project Milestones and Endpoints

Sept. 30, 2003: Submission of Final Report

C. Completion Date

All sample collection was completed in FY02; laboratory analyses will be completed by
December 2002, and project closeout will occur in FY03. A final report will be submitted by
Sept. 30, 2003.

NORMAL AGENCY MANAGEMENT

The work proposed here is not part of normal agency management and is related specifically to

research addressing oil spill restoration concerns. No similar work has been conducted, is
currently being conducted, or is planned using agency funds.
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PROPOSED PRINCIPAL INVESTIGATORS

James Bodkin

USGS - Alaska Science Center

1011 E. Tudor Rd., MS 701

Anchorage, Alaska 99503

Phone (907) 786-3550, Fax (907) 786-3636
james_bodkin@usgs.gov

Brenda Ballachey

USGS - Alaska Science Center

1011 E. Tudor Rd., MS 701

Anchorage, Alaska 99503

Phone (907) 786-3512, Fax (907) 786-3636
brenda_ballachey@usgs.gov or bballachey@shaw.ca

Paul Snyder

Veterinary Pathobiology Department 1243 Veterinary Pathology Building School of Veterinary
Medicine Purdue University West Lafayette, IN 47907-1243

765-494-9676 (Office phone), 765-496-3520 (Lab phone), 765-494-9830 (Fax)
pws@vet.purdue.edu

Dan EslerCentre for Wildlife Ecology, Simon Fraser Universityc/o Canadian Wildlife
Service5421 Robertson Road, RR1Delta, BC V4K 3N2Phone (604) 940-4652, Fax (604) 946-
7022email: desler@sfu.ca

PRINCIPAL INVESTIGATOR QUALIFICATIONS

Jim Bodkin, Research Wildlife Biologist, and team leader for coastal ecosystem in Alaska for
the Alaska Science Center of USGS. He has over 20 peer-reviewed scientific publications and
directs an active coastal marine research program. He has studied and published on sea otter
foraging ecology and community structuring since 1988 and has been principal investigator for
sea otter survey methods development. He earned a M.S. from California State Polytechnic
University in 1986.

Brenda Ballachey is a Research Physiologist at the Alaska Science Center of USGS. She was
Project Leader for sea otter NRDA studies from 1990 through 1996, and has been involved in all
aspects of post-spill research on sea otters, including the Nearshore Vertebrate Predator (NVP)
project, with primary responsibilities for examining effects of residual oil on biomarkers and
health of sea otters and other NVP study species. She received her M.S. in 1980 at Colorado
State University, and Ph.D. in 1985 Oregon State University. She has authored or coauthored
over 25 peer-reviewed publications.
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Dr. Paul Snyder is an Associate Professor of Pathology and Immunotoxicology and Director of
the Clinical Immunology Laboratory of the Department of Veterinary Pathobiology, Purdue
University. He is also a Diplomate of the American College of Veterinary Pathologists. His
research interests are in the area of mechanism-based studies on the pathology and immunology
of xenaobiotics on biological systems. He has been a Pl on the Nearshore Vertebrate Predator
project since 1995.

Dan Esler is a Research Wildlife Biologist with the Alaska Biological Science Center, USGS
Biological Resources Division. He has conducted waterfow! research in arctic and subarctic
regions of Alaska and Russia for the past 11 years. Since 1995 he has served as project leader
for harlequin duck studies as part of the EVOSTC-sponsored Nearshore Vertebrate Predator
project. He earned a M.S. from Texas A & M University in 1988 and is currently enrolled as a
doctoral candidate at Oregon State University. He has authored over 20 peer-reviewed journal
publications and numerous reports and presentations addressing research and issues in waterbird
conservation.

OTHER KEY PERSONNEL

George Esslinger, Kim Kloecker and Daniel Monson of the USGS Alaska Biological Science
Center will assist with data input and analyses.
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2002 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 2001 - September 30, 2002

Authorized Proposed PROPOSED FY 2002 TRUSTEE AGENCIES TOTALS
Budget Category: FY 2002 FY 2003 ADEC ADF&G ADNR USFS DOI
$94.8
Personnel $28.7 $33.4
Travel $17.4 $1.2
Contractual $139.2 $57.0
Commodities $97.0 $20.0
Equipment $0.0 $0.0 LONG RANGE FUNDING REQUIREMENTS
Subtotal $282.3 $111.6 Estimated Estimated
General Administration $14.1 $10.0 FY 2004 FY 2005
Project Total $296.4 $121.6 $0.0 $0.0
Full-time Equivalents (FTE) 0.5 0.5
Other Resources $0.0 | $0.0 | | $0.0 | $0.0 |

Comments:

(USGS) of this budget.

Interstitial water sampling.

In Summary: $32.2 K + $15 K + $50 K = $97.2 K + GA

August 2002 Ammendment to NOAA- Auke Bay Laboratory Only:
Due to several requests and recommendations, the initial $32.2 K + GA submitted in April has been
increased. An additional $15 K will go towards chemical analyses and $50 K to Payne Environmental for

Part | of this budget is being submitted at a higher cost than predicted in the FY02 DPD. Part | was
estimated to cost 15K but is now being submitted at 35.5K. As stated in the proposal, some additional
chemical analyses may spill into FY03 due to unexpected primary analyses. There are no changes to Part II

FYO03

Prepared: 7/26/2002

Project Number: 030585

Project Title: Lingering Oil: Bioavailability and Effects
Lead Agency: NOAA- Auke Bay Laboratory
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2002 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 2001 - September 30, 2002

Budget Category:

Authorized | Proposed
FY 2002 FY 2003

Personnel
Travel
Contractual
Commodities
Equipment
Subtotal
General Administration
Project Total

Full-time Equivalents (FTE)

Other Resources

$12.5 $19.0
$12.6 $1.2
$77.2 $57.0

$92.0 $20.0

$0.0 $0.0 LONG RANGE FUNDING REQUIREMENTS
$194.3 $97.2 Estimated Estimated
$7.3 $8.7 FY 2004 FY 2005
$201.6 $105.9 $0.0 $0.0
0.2 0.3

Dollar amounts are shown in thousands of dollars.

Comments:

primary analyses.

Interstitial water sampling.

August 2002 Ammendment:
Due to several requests and recommendations, the initial $32.2 K + GA submitted in April has been
increased. An additional $15 K will go towards chemical analyses and $50 K to Payne Environmental for

In Summary: $32.2 K + $15 K + $50 K = $97.2 K + GA.

Supervision and participation by J. Rice and J. Short contributed. This budget is being submitted at a
higher cost than predicted in the FY02 DPD. Part | was estimated to cost 15K but is now being submitted at
35.5K. As stated in the proposal, some additional chemical analyses may spill into FY03 due to unexpected

FYO03

Prepared: 7/26/2002

Project Number: 03585

Project Title: Lingering Oil: Bioavailability and Effects
Agency: NOAA - Auke Bay Laboratory
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2002 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 2001 - September 30, 2002

Personnel Costs: GS/Range/ Months Monthly F
Name Position Description Step Budgeted Costs Overtime
Mandy Lindeberg Fisheries Research Biologist GS-11 2.0 6.0
Larry Holland Chemist GS-11 1.0 7.0

Subtotal [T 3.0 13.0 0.0

Personnel Total

Travel Costs: Ticket Round Total Daily F
Description Price Trips Days Per Diem
EVOS Workshop - Jan. 2003 0.4 2 2 0.2
Travel Total

Project Number: 03585
FYO3 Project Title: Lingering Oil: Bioavailability and Effects
Agency: NOAA- Auke Bay Laboratory

Prepared: 7/26/2002
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2002 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 2001 - September 30, 2002

Contractual Costs:

Description

Temporary labor (NOAA) - chemical analysis support

Payne Environmental Consultants - Interstitial water sampling

When a non-trustee organization is used, the form 4A is required.

Contractual Total

Commodities Costs:

Description

Laboratory Supplies

Laboratory Supplies

Commodities Total

Project Number: 03585
FYO3 Project Title: Lingering Oil: Bioavailability and Effects
Agency: NOAA- Auke Bay Laboratory

Prepared: 7/26/2002
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2002 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 2001 - September 30, 2002

New Equipment Purchases:

Description

Number
of Units

Unit
Price

Those purchases associated with replacement equipment should be indicated by placement of an R.

New Equipment Total

Existing Equipment Usage: Number
Description of Units
NOAA/NMFS- Auke Bay Laboratory
Computer/Software
HPLC
GCMS

Project Number: 03585
FYO3 Project Title: Lingering Oil: Bioavailability and Effects
Agency: NOAA- Auke Bay Laboratory

Prepared: 7/26/2002
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2002 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 2001 - September 30, 2002

Other Resources

Authorized | Proposed
Budget Category: FY 2002 FY 2003
Personnel $16.2 $14.4
Travel $4.8 $0.0
Contractual $62.0 $0.0
Commodities $5.0 $0.0
Equipment $0.0 $0.0 LONG RANGE FUNDING REQUIREMENTS
Subtotal $88.0 $14.4 Estimated Estimated
General Administration $6.8 $1.3 FY 2004 FY 2005
Project Total $94.8 $15.7 $0.0 $0.0
Full-time Equivalents (FTE) 0.3 0.2

Dollar amounts are shown in thousands of dollars.

Comments:

No changes to estimated closeout costs.

FYO03

Prepared: 4/12/2002

Project Number: 03585
Project Title: Lingering Oil: Bioavailability and Effects
Agency: DOI/USGS - Sea Otters and Harlequin Ducks

6 of 9



2002 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 2001 - September 30, 2002

Personnel Costs: GS/Range/ Months Monthly F
Name Position Description Step Budgeted Costs Overtime
Research scientist Wildlife Biologist GS 12/04 2.0 7.2

Subtotal [ 2.0 7.2 0.0

Personnel Total

Travel Costs: Ticket Round Total Daily F
Description Price Trips Days Per Diem
Travel Total

Project Number: 03585
FYO3 Project Title: Lingering Oil: Bioavailability and Effects
Agency: DOI/USGS - Sea Otters and Harlequin Ducks

Prepared: 4/12/2002
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2002 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 2001 - September 30, 2002

Contractual Costs:

Description

When a non-trustee organization is used, the form 4A is required.

Contractual Total

Commodities Costs:

Description

Commodities Total

Project Number: 03585
FYO3 Project Title: Lingering Oil: Bioavailability and Effects
Agency: DOI/USGS - Sea Otters and Harlequin Ducks

Prepared: 4/12/2002
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2002 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 2001 - September 30, 2002

New Equipment Purchases:

Description

Number
of Units

Unit
Price

Those purchases associated with replacement equipment should be indicated by placement of an R.

New Equipment Total

Existing Equipment Usage:

Description

Number
of Units

Project Number: 03585
FYO3 Project Title: Lingering Oil: Bioavailability and Effects
Agency: DOI/USGS - Sea Otters and Harlequin Ducks

Prepared: 4/12/2002
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