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A. INTRODUCTION

Biodegradation of hydrocarbons by microorganisms is a major mechanism for
removal of petroleum contaminants from marine systems. Since the Exxon Valdez
oil spill in 1989 we have amassed a great deal of data on microbial numbers and
activities in sediments. These studies are unique in the extent of information
collected following a major spill and the results provide valuable information on
marine sediment microbial responses to hydrocarbon pollutants. For example,
numbers of hydrocarbon oxidizers appear to be a good indicator of exposure of
sediments to hydrocarbons. Some of these results have been recently accepted
for publication in the journal, Marine Pollution Bulletin.

We originally designed our assays, in particular the microbial activity
measurements, to stand on their own as much as possible. In other words we
wanted some measure that would allow useful site to site comparisons without
being reliant directly on chemistry data. We feel that we were successful in this
goal. However, a great deal of predictive power is lost by not combining our
results with sediment chemistry data. An analysis of these combined data sets
will allow estimates of removal rates of hydrocarbons from contaminated
sediments by biological processes and will validate the usefulness of microbial
indicators as monitoring tools.

The Trustee Council has previously funded sediment analyses to determine
whether intertidal and subtidal sediments are contaminated with oil, and to assess
the concentrations and rate of degradation of the oil in these sediments. Microbial
activity data can be used in concert with the hydrocarbon chemistry data to
estimate in situ rates of mineralization of the fractions assayed (hexadecane,
phenanthrene and naphthalene) in these sediments. These rate data can then be
used in turn to estimate persistence of these fractions in sediments in Prince
William Sound. In fact the major criticism of our damage assessment final report
by the Trustee-appointed peer reviewer was that the microbiology and chemistry
data need to be combined so that field rate calculations can be estimated. We
wholeheartedly agree with the peer reviewer that these data should be combined
both to validate the mineralization assays and to allow predictions of persistence of
these hydrocarbons in the environment.

The microbial and sediment chemistry field work have been coordinated (since
1989) with samples for both collected at the same time in a similar manner. The
sampling scheme was designed so that the chemistry and microbiology data could
eventually be integrated. The two data sets are quite large and the resources have
not yet been available to combine them. Synthesis of the data is a large
undertaking. The proposed project would fund a researcher to complete that
synthesis.



Synthesis of the intertidal and subtidal data on the microbial response to oil
pollution, with the sediment chemistry data would: (1) Allow the estimation of in
situ rates of biodegradation for hydrocarbon fractions in areas previously monitored
for sediment contamination and microbial activity. (2) Establish upper and lower
estimates of the persistence of these hydrocarbons in the sediments of the spill
area. (3) Refine the tool of using relatively inexpensive microbial analyses as
predictors of oil residue in sediments for future use in Exxon Valdez hydrocarbon
monitoring and for future spills. (4) Comply with the peer-reviewer’s
recommendation that microbiology and chemistry data be synthesized.

We have two tremendous resources with the chemistry and microbiology data
sets. A great deal of critical information about the relationship between numbers
of oil degraders and oil concentrations and about persistence of various fractions of
oil in the environment will be lost if this analysis is not done.

This information would help the Council meet the restoration objectives in the
following manner:

° The Council’s recovery objective for residual oil contamination of
sediments is,”...recovery has been achieved when remaining oil
concentrations are reduced to a level comparable to pre-spill levels."
Since biodegradation is one of the major natural mechanisms for
removal of oil from contaminated sediments, this technique will help
predict when that occurs.

° Information on the rates of decomposition and persistence of oil is
important foundation information for research involving any injured
resource or service that exists in the nearshore environment.

o It would bring previous Council-funded activities to the close
recommended by Trustee Council peer reviewers.

B. PROJECT DESCRIPTION

1. Resources and/or Associated Services: This project is important for evaluation
of the relative “health” of sediments, and intertidal and subtidal organisms in
the spill area. This project also will contribute to the development of
techniques for monitoring oil contamination in contaminated systems.

2. Relation to Other Damage Assessment/Restoration Work: This project will
integrate two previously funded projects-- sediment chemistry and
microbiology. To successfully complete the project, close coordination with
the NOAA Auke Bay Lab will be required. The results of this study are likely
to be valuable for other researchers studying subtidal and intertidal organisms.



3.

4.

Objectives: The objectives of this study are: (1) Allow the calculation of
rates of biodegradation for hydrocarbon fractions in areas previously
monitored for sediment contamination and microbial activity. (2)

Establish upper and lower estimates of the persistence of these
hydrocarbons in the sediments of the spill area. (3) Refine the tool of
using microbial analyses as predictors of oil residue in sediments for future
use in Exxon Valdez hydrocarbon monitoring and for future spills. (4)
Comply with the peer-reviewer’s recommendation that microbiology and
chemistry data be synthesized. A further objective of this study will be to
produce a manuscript from these results for publication in a peer reviewed
journal. This publication is important in the transfer of lessons learned
from the Exxon Valdez spill to the broader community of scientists,
regulators and decision-makers. The information gained from this study
will be very valuable to decision-makers in future oil spills.

Methods: Our method of approach to complete the stated objectives will be
to obtain a complete matrix of data from critical sites, place these data in a
workable spread sheet or data base, formulate testable hypotheses and
conduct statistical analysis of the data to test the hypotheses. We will initially
focus on data from Prince William Sound.

All of the post-spill sediment microbiology data available were collected by
personnel associated with our laboratory. This extensive data set (from 6
cruises) has already been tabulated in LOTUS 1-2-3 spread sheets.
Corresponding sediment chemistry data for some of the samples have aiready
been analyzed are available in a spread sheet from the NOAA Auke Bay
Laboratory. We have already obtained some of these chemistry data. Other
sediment samples have not yet been analyzed but are available for analysis. We
have requested funding in the budget to analyze 33 (in triplicate) sediment
chemistry samples. This will allow us to have complete chemistry and
microbiology data from a matrix of key locations in Prince William Sound.

Once the data is compiled and agreement is reached on the history of the data
sets, a set of testable hypotheses will be established. A strategy for statistical
analysis will then be drawn up followed by assembly of the relevant microbial
and chemical data sets. These will be organized into a matrix of collection time
and location and, based on concurrence, a subset of data will be identified for
further analysis. Appropriate control data will be selected, based primarily on
location and the extent of oil contamination, and a preliminary statistical analysis
will be performed. A complete statistical analysis will be performed as chemical
analyses permit. Finally, the results will be tabulated and the process and
conclusions presented in a final report and in a journal manuscript.



5. Location: With the exception of one trip to Juneau to coordinate with the
Auke Bay Laboratory for chemistry data, the project will be located at the
Institute of Arctic Biology at the University of Alaska Fairbanks.

6. Technical Support: Access will be needed to the microbial and sediment
chemistry data. Support will be needed by those most knowledgeable with
the sediment chemistry and microbial data sets. These include ADEC and
NOAA personnel (for the sediment chemistry), and Dr. Joan Braddock, for the
microbial data.

7. Contracts: The NOAA Auke Bay Lab will analyze 33 (in triplicate) sediment
chemistry samples. We have tentatively discussed with the Auke Bay Lab
which samples would need to be analyzed to complete this project. If the
project goes forward, they have verbally agreed to provide us with the results
from their analysis in May 1995. Completion of our data analysis will depend
on the chemistry results being provided to us in a timely manner.

C. SCHEDULE

The project will begin as soon as funding is available. Assuming a start date of
January 1995 we would complete a draft report by November 1995 and a final
report in January 1996. If funding is not received by January 1995 these dates
will need to be adjusted to reflect the actual start date. Within a one year time
frame the objectives of this proposal will be accomplished on the following
timeline: (1) Dec. 1994, selection of specific sites to be analyzed for chemistry by
Auke Bay. (2) Jan.-May 1995, synthesize existing chemistry and microbiology
data in data base or spread sheet and begin initial calculations and statistics. (3)
May 1995, receive additional chemistry data from Auke Bay Lab. (4) May-Aug.
1995, finalize data calculations and statistics. (5) Aug.-Nov. 1995, complete a
draft report for project for peer review and submit a manuscript for publication in
peer reviewed literature. (6) Jan. 1996, revise report and submit final copy to
Trustee Council.

D. EXISTING AGENCY PROGRAM

Not applicable to this project.

E. ENVIRONMENTAL COMPLIANCE, PERMITTING AND COORDINATION STATUS
Categorical exclusion on file.

F. PERFORMANCE MONITORING

Two extensive data sets are available to this project. It will be the responsibility of
J. Braddock to oversee the selection of a critical sites matrix from the data sets



and from this information select sediment samples to be analyzed to complete the
matrix. B. Luick will then be responsible for setting up the matrix in the computer
in a useable format. The accuracy of the data set will be checked and both
investigators will be responsible for quality control in this area. Both J. Braddock
and B. Luick will also be responsible for determining specific hypotheses to be
tested. These hypotheses will directly relate to the objectives of this proposal. B.
Luick will be responsible for the statistical analysis of the data. Preparation of the
final report and manuscript will be accomplished by both investigators. The
participation of J. Braddock is critical to this project because of the accumulated
knowledge of the microbial data set. B. Luick brings to the project a strong
background in data analysis and statistical methods. Both investigators are
committed to the successful completion of the project.

G. COORDINATION OF INTEGRATED RESEARCH EFFORT

We have coordinated our sample collection since 1989 with the NOAA Auke Bay
Lab; sediment chemistry and microbiology samples were collected at the same
time and manner. Coordination of the proposed work will be primarily with the
Auke Bay Lab since they have the available chemistry data and the capabilities to
do the additional required chemical analysis. While we do no anticipate direct

. coordination with other projects at this time, we expect that the results will be
valuable for data interpretation to researchers studying intertidal and subtidal
organisms.

H. PUBLIC PROCESS

This is a highly technical project with important, but technical results. Trustee
agencies that help oversee the project will present the results in Trustee Council
newsletters, etc. The personnel conducting the project will present results
wherever needed. The general public will not, however, be otherwise integrated
into the process.

I.  PERSONNEL QUALIFICATIONS

Dr. Braddock has extensive experience in developing techniques for measuring
microbial activity in the environment. In addition Dr. Braddock has been integrally
involved with collection of sediment microbiology data since the spill. Dr. Luick
brings to the project substantial training in chemistry and data reduction and
analysis. See attached biographical sketches for Drs. Braddock and Luick.
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Project Description: This project will integrate previously collected microbial and sediment chemistry data sets. It will calculate field rates of
biodegradation for hydrocarbon fractions; establish upper and lower estimates of persistence of hydrocarbons in the environment; refine the tool of using
inexpensive microbial analysis as predictors of oil residue for future monitoring; and comply with peer reviewer's recommendations to integrate the data
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Project Total $0.0 $0.0 $90.6 $90.6 $4.7
Full-time Equivalents (FTE) 0.0 0.0 0.0 0.0 0.0
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1995 EXXON VALDEZ TRUST .. COUNCIL PROJECT BUDGET
October 1, 1994 - September 30, 1995

Project Description: This project will integrate previously collected microbial and sediment chemistry data sets. It will calculate field rates of
biodegradation for hydrocarbon fractions; establish upper and lower estimates of persistence of hydrocarbons in the environment; refine the tool of using
inexpensive microbial analysis as predictors of oil residue for future monitoring; and comply with peer reviewer's recommendations to integrate the data

sets.
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Budget Year Proposed Personnel: Reprt/Intrm | Reprt/Intrm | Remaining | Remaining
Position Description Months Cost Months Cost
Senior Chemist {GS-13) 0.0 $0.0 1.5 $10.7
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Commodities: Reprt/Intrm Remaininﬂ_l
Chemistry laboratory supplies: reagents, solvents, glassware, consumables, etc. $0.0 $4.0
Commodities Total $0.0 $4.0
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Equipment Total $0.0 $0.0
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JOAN FORSHAUG BRADDOCK
Biographical Sketch

Institute of Arctic Biology, University of Alaska Fairbanks, Fairbanks, Alaska 99775-7000.
EDUCATION:

1989 Ph.D. Oceanography, University of Alaska; Dissertation Title: Competition between two
aquatic microorganisms for oscillating concentrations of phosphorus.

1983 M.S. Microbial Physiology, University of Alaska/Michigan State University; Thesis Title:
lron-limited growth kinetics of Thiobacillus ferrooxidans isolated from arsenic mine
drainage.

1977 B.S. Biological Sciences, University of Alaska, cum laude.

PROFESSIONAL EXPERIENCE:

1990-present Assistant Professor of Microbiology, Institute of Arctic Biology, University of
Alaska Fairbanks

1989-1990 Research Associate, Water Research Center, University of Alaska Fairbanks

1985-1989 Graduate Research Assistant, Water Research Center, University of Alaska
Fairbanks

1984-1985 Research Associate, Water Research Center, University of Alaska Fairbanks

1983-1984 Agricultural Assistant, Agricultural Experiment Station, University of Alaska

1980-1983 Graduate Research Assistant, Institute of Water Resources, University of

' Alaska

1979-1980 Chemist, Syva Company, Cupertino, CA

1977-1978 Research Assistant, Inst. of Marine Science, University of Alaska

1976-1977 Microbiologist, U.S. Environmental Protection Agency, Fairbanks AK

RECENT FUNDING

Structure and Function of the Biosurfactant from Pseudomonas aeruginosa. U.S.G.S. through
Water Research Center, P.l., $7,460, Sept. 1994 to Sept. 1995,

Microbial Degradation of Aromatic Hydrocarbons in Marine Sediments. Coastal Marine institute,
MMS, P.l., $25,412, July 1994 to June 1995.

Microbial Ecology of Subarctic Soils: the Key to Successful Land Reclamation for Alaska’s Resource
Industries. UA Natural Resources Fund, P.l., $22,387, May 1994 to Dec. 1995.

Biodegradation of Petroleum Contaminants in Soils at the Naval Arctic Research Laboratory,
Barrow, Alaska. U.S.G.S., Water Resources Division, P.l., $28,500, May 1994 to September 1994.

Biodegradation of Hydrocarbon Contaminants. U.S.G.S. through Water Research Center, P.l.,
$9,500, Sept. 1993 to Sept. 1994,

Biodegradation of Petroleum Contaminants in Soils at the Naval Arctic Research Laboratory,
Barrow, Alaska. U.S.G.S., Water Resources Division, P.l., $14,164, August 1993 to March 1994,

Evaluation of the Effectiveness and Impacts of PES-51: Remediation of a Contaminated Beach.
Tesoro Alaska Petroleum co- P.l. with M. Tumeo, $32,400, June 1993 to June 1994.



15

Monitoring Microbial Populations in Marine Sediments as Indicators of Environmental Disturbance
and Restoration. Oil Spill Restoration Planning Office, P.l., $62,400, April 1993 to Feb.1994.

Hydrogen Utilization by Thiobacillus ferrooxidans lsolated from Neutral pH Mine Drainage {year 2).
U.S.G.S. through Water Research Center, P.l., $29,058, Sept. 1990 to Sept. 1992,

Oil Spill Microbiology, Alaska Department of Environmental Conservation, P.l. with E.J. Brown,
$90,923, July 1991 to June 1992.

Damage Assessment Microbiology, Alaska Department of Environmental Conservation, P.l. with
E.J. Brown, $81,018, June 1990 to June 1991.

Bioremediation Monitoring Program, Alaska Department of Environmental Conservation, co-P.l. with
E.J. Brown, $81,600, July 1990 to June 1991.

Bioremediation Research Program, Alaska Department of Environmental Conservation, co-P.l. with
E.J. Brown, $74,400, July 1990 to June 1991.

Bioremediation Monitoring Program, Exxon Corporation, co-P.l. with E.J. Brown, $32,000, July
1990 to Dec. 1990.

Damage Assessment-- Exxon Valdez Oil Spill, Alaska Department of Environmental Conservation,
co-P.l. with E.J. Brown, $75,000, March 1990 to Sept. 1990.

Oil Spill Microbiology, Alaska Department of Environmental Conservation, P.l. with E.J. Brown,
$47,545, October 1989 to July 1990.

Microbial Hydrocarbon Degradation in Sediments Impacted by the Exxon Valdez Oil Spill, Science
Applications International Corporation {contract to National Oceanic and Atmospheric
Administration}, co-P.l. with E.J. Brown and J. Lindstrom, $132,311, May 1989 to December
1989.

AWARDS AND FELLOWSHIPS

Druska Carr Schaible Memorial Award (for outstanding Biological Sciences major), 1977; Graduate
Resource Fellowship, 1981 and 1982.

PROFESSIONAL ORGANIZATIONS

American Society for Microbiology, American Society of Limnology and Oceanography, American
Association for the Advancement of Science, Association for Women in Science, Sigma Xl, Phi
Kappa Phi.

GRADUATE ADVISORY COMMITTEE CHAIR FOR:

Ph.D.: Jon Lindstrom, Biology; Richard Smith, Biochemistry and Molecular Biology; Dave Guinn,
Environmental Quality Engineering {co-chair)

M.S.: Sharon Moore, Environmental Quality Science, graduated August 1994; Lee Nix,
Environmental Quality Engineering, graduated Dec. 1993; Chris Kjellmark, Environmental Quality
Science; Emy Plakke, Univ. of N. lowa {co-chair); Zachary Richter, Univ. of N. lowa (co-chair);
Peter Catterall, Biology.

M.A.: Qiaofei Zheng, Chemistry, graduated May 1993.
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PUBLICATIONS
Reviewed Papers

Tumeo, M.A., J.F. Braddock, T. Venator and S. Rog. 1994. Effectiveness of PES-51 in removing
weathered crude oil from sub-surface beach material. Spill Sci. Technol. Bull. 1:53-59.

Braddock, J.F., J.E. Lindstrom and E.J. Brown. 1994, Distribution of hydrocarbon-degrading
microorganisms in sediments from Prince William Sound, Alaska following the Exxon Valdez oil
spill. Mar. Pollut. Buli. In Press.

Braddock, J.F. and E.J. Brown. 1994, Phosphate uptake by the yeast, Rhodotorula rubra, and the
green alga, Selenastrum capricornutum Printz, after phosphate additions to steady-state
continuous cultures. FEMS Microbiol. Ecol. 14:111-120.

Braddock, J.F., J.E Lindstrom, T.R. Yeager, B.T. Rasley and E.J. Brown. Patterns of microbial
activity in oiled and unoiled sediments in Prince William Sound. Proceedings of the Exxon
Valdez Qil Spill Symposium, Feb. 1993. In Press.

Wolfe, D.A., M.J. Hameedi, J.A. Galt, G. Watabayashi, J.W. Short, C.E. O’Clair, S. Rice, J. Michel,
J.R. Payne, J.F. Braddock, S. Hanna and D.M. Sale. 1994. Fate of the oil spilled from the 7/V
Exxon Valdez in Prince William Sound. Environ. Sci. Technol. 28:561-568.

Prince, R.C., J.R. Clark, J.E. Lindstrom, E.L. Butler, E.J. Brown, G. Winter, M.J. Grossman, P.R.
Parrish, R.E. Bare, J.F. Braddock, W.G. Steinhauer, G.S. Douglas, J.M. Kennedy and P. Barter.
Bioremediation of the Exxon Valdez oil spill: monitoring safety and efficacy in 1990, 1993.
Proceedings of the International Symposium on In Situ and On-Site Bioreclamation, April 1993.

Lindstrom, J.E., R.C. Prince, J.R. Clark, M. Grossman, J.F. Braddock, T. Yeager, G. Winter and E.J.
Brown. 1991. Microbial hydrocarbon degradation potentials and populations in fertilized
shoreline sediments impacted by the Exxon Valdez oil spill. Appl. Environ. Microbiol. 57:2514-
2522,

Brown, E.J. and J.F. Braddock. 1990. Sheen Screen: a miniaturized Most Probable Number
technigue for oil-degrading microorganisms. Appl. Environ. Microbiol. 56:3895-3896.

Luong, H.V., J.F. Braddock and E.J. Brown. 1984. Microbial leaching of arsenic from low-sulfide
gold mine material. Geomicrobiol. J. 4:85-90.

Braddock, J.F., H.V. Luong and E.J. Brown. 1984. Growth kinetics of Thiobacillus ferrooxidans
isolated from arsenic mine drainage. Appl. Environ. Microbiol. 48:48-55,

Brown, E.J., H.V. Luong and J.M. Forshaug. 1983. Geomicrobiology of arsenic associated with
gold deposits in Alaska. p.570-580 In G. Rossi and A.E. Torma (ed.}, Recent progress in
biohydrometallurgy. Associazione Mineralia Sarda, 09016, Iglesia, Italy.

Brown, E.J., H.V. Luong and J.M. Forshaug. 1982. The occurrence of Thiobacillus ferrooxidans
and arsenic on subarctic streams affected by gold mine drainage. Arctic. 35:417-421.

Reports

Braddock, J.F., B.T. Rasley and L. Nix. 1992. Hydrogen utilization by Thiobacillus ferrooxidans
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isolated from neutral pH mine drainage. Water Research Center, University of Alaska,
Completion Report.

Braddock, J.F., B.T. Rasley, T.R. Yeager, J.E. Lindstrom and E.J. Brown. 1992. Hydrocarbon
mineralization potentials and microbial populations in marine sediments following the £xxon
Valdez oil spill. Final Report to Alaska Department of Environmental Conservation. Peer
reviewed and revised in 1993.

Brown, E.J., B.T. Rasley, D.P. Dixson, S. Hong, H.V. Luong and J.F. Braddock. 1990. Microbial
Ecology of Thiobacillus ferrooxidans. Final Technical Report to U.S. Dept. of the Interior,
contract number 14-08-0001-61313.

Braddock, J.F., J.E. Lindstrom and E.J. Brown. 1990. Microbial hydrocarbon degradation in
sediments impacted by the Exxon Valdez oil spill. Final Report to Science Applications
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Kodiak Archipelago Shoreline Assessment Project Number: 95027

A. INTRODUCTION

Abstract & Background. This project will determine the areal extent, toxicity and origin of surface
and subsurface oil on selected Kodiak Archipelago shorelines. Most of these shorelines were last
surveyed in 1989; some were resurveyed in 1990 and 1991. Information about the remaining oil is
necessary to determine whether recovery is proceeding at an acceptable rate; to determine whether
winter storms have brought subsurface oil to the surface; to help local people assess whether the
presence of remaining oil is still affecting shoreline activities; to determine the origin and toxicity of
any remaining oil; and to determine if any beaches need additional treatment.

Data from previous shoreline assessments indicates that this project may be the last comprehensive
shoreline assessment that will be needed in the Kodiak area, though it may locate “hot spots” that
need continued monitoring or treatment. Based upon information from the communities, previous
surveys, and logistical considerations, approximately 50 beach segments will be chosen as
representative of oiling conditions in the Kodiak area. If the survey finds more oil than anticipated,
additional survey work at additional sites may be necessary in FY 96 and beyond.

Need for the Project. This project is important for subsistence, recreation, sediments, mussels, and
intertidal and subtidal organisms. It is also relevant to harlequin ducks, sea otters, and other injured
species that feed in the intertidal area. In addition, while oil itself is not an injured resource or
service, it is the cause of the injuries. Monitoring the continued presence of oil in the environment
including location, extent, origin, and toxicity provides current information about the remaining oil
contamination in the ecosystem.

Subsistence. The objective for subsistence restoration adopted by the Trustee Council as part of the
Restoration Plan reads in part, “Subsistence will have recovered when...people are confident that the
resources are safe to eat.”

In 1993, representatives of the Trustee Council held 22 public meetings throughout the spill area,
including nine in the project area. At almost every meeting, residents indicated that they believe the
oil remains and it is contaminating their subsistence foods. Based on previous assessments, agency
scientists expected that oil would have mostly disappeared from Kodiak shorelines by now.
Information from the public indicates that expectation may be optimistic. Since there has been no
shoreline assessment since 1991 to confirm or contradict these beliefs, one is needed now to supply
information necessary for restoration efforts. If oil is not found, a believable assessment of that fact
in the Kodiak area will be an important step toward restoring confidence in subsistence resources. If
oil is found, it will be important for allowing residents to make their own assessment of the safety
and reliability of the resources and where to harvest resources, and it will be important for the
Council to determine if additional beach treatment is warranted. Determining the absence of oil is at
least as important as determining the presence of oil.
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Some examples from the 1993 Kodiak village meetings illustrate the concemn.
“There’s many people in our community still afraid to eat subsistence foods. My uncle found
a tar ball just the other day. That stuff is still around and it affects our kelp beds, clams beds,
and our mussels.” (Ouzinkie public meeting, April 1993)

“...] know a lot of people in the room who are still injured. They won't eat the seafood
because they don't trust it.” (Larsen Bay public meeting, April 1993)

“All these studies you've done are in Prince William Sound...you're going to tell us they apply
here too? When they first did testing in 1989 and the first part of 1990, they sent out
brochures but we haven't heard anything here since then...” (Larsen Bay public meeting, April
1993)

Recreation. Recreation, like subsistence, is affected by the visual recognition of oil. The objective
for recreation restoration adopted by the Trustee Council reads in part, “Recreation and tourism will
have recovered, in large part, when the fish and wildlife resources on which they depend have
recovered, [and] when recreation use of oiled beaches is no longer impaired...” Monitoring the
presence or absence of oil is an important part of monitoring the ability of the Kodiak shorelines to
provide for recreational and tourism use.

Sediments, mussels, intertidal and subtidal organisms, and other natural resources. Shorelines
treated in 1989 and 1990 and other potentially oiled sites need to be evaluated to determine if the
shorelines responded to treatment, or if additional localized treatment is required to restore resources
and services. Previous surveys in the spill area have shown that surface oil (usually in the form of
tar mats) is quite stable, but responds well to treatment. Surveys in Prince William Sound indicate
subsurface oil is disappearing at most sites, but some sites might benefit from additional treatment.
We have only limited information on the subsurface oil in the Kodiak area, but it may be persisting
in some locations. The oil around Kodiak is present primarily in the form of mousse which has been
resistant to degradation in Prince William Sound. The resources most affected are sediments,
mussels, and intertidal and subtidal organisms. Monitoring the shorelines provides current
information that helps scientists understand the recovery of these and other resources and services in
the Kodiak area.

B. PROJECT DESCRIPTION

1. Resources and Services. Subsistence, recreation, sediments, mussels, intertidal and subtidal
organisms, and other natural resources. See discussion above.




Kodiak Archipelago Shoreline Assessment Project Number: 95027

2.

Relation to Other Damage Assessment/Restoration Work. Assessing the amount and
location of Exxon Valdez oil has been an important activity since the moment of the spill.
From 1989 through 1992 extensive shoreline assessment surveys were funded as part of
response activities in various parts of the spill area. In 1993 and 1994, the Trustee Council
funded four projects:

Project Number Project Title Amount Budgeted Amount Spent

93036
93038
94090
94266

Recovery Monitoring of Oiled Mussel Beds$404,800 Unknown
Shoreline Assessment $539,200 $353,000
Mussel Bed Restoration & Monitoring $676,100 Unknown
Shoreline Assessment & Qil Removal $365,000 Unknown

Prince William Sound. Limited shoreline surveys and clean-up work occurred in 1991, 1992,
and 1993. In 1994, treatment of surface oil and mussel beds was authorized.

Kodiak Archipelago, Alaska Peninsula, Cook Inlet, and Outer Kenai Coast. Since the 1991
May Shoreline Assessment Program, (MAYSAP), no sites have been surveyed by the
Department of Environmental Conservation on Kodiak, and only limited general assessment
work has been completed in Cook Inlet and the Kenai Coast. Six study sites were established
by the National Park Service in 1992 along national park coast lines. Those sites will be
revisited in 1994 by the National Biological Survey.

Objectives

Provide current information about the presence or absence of oil that is useful for all injured
resources and services; that is, the project will update the 1991 information base necessary for
other research and restoration in the Kodiak area.

Create a common understanding that does not now exist among the Trustees, local residents,
subsistence and recreation user groups, scientists, and the general public about the presence or
absence of Exxon Valdez oil in the Kodiak area.

Where (and if) surface and subsurface oil is found, the project will locate “hot spots” where

continued monitoring, and possibly treatment, is necessary. Where oil is found, analysis will
be done to determine toxicity and origin of the oil. Where oil is not found or found only in

trace amounts, the project will end the need for continued shoreline assessments. Thus, this

project may be the last comprehensive shoreline assessment project for this area.
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d

Maintain (and possibly end) the record of the extent, concentration, and degradation of surface
and subsurface oil from the 1989 Exxon Valdez oil spill in these areas.

Methods
a. Identify Shorelines to be Surveyed.

AGENCY COMPONENT. The Trustee Agencies will review previous oiling information to
produce a draft list of previously oiled shorelines to be surveyed in 1995. The number of
beach segments surveyed in 1989 was 168. By 1991 the number of individual sites surveyed
within segments decreased to 43. For planning purposes, we have assumed that about 50
subdivisions will be surveyed.

There are two general options for selecting sites: 1) we can try to document all of the
residual oiling from the Exxon Valdez spill in the Kodiak region is the goal, or 2) we can
document the oiling conditions at sites that have the longest and most extensive history of
being “hot spots” during the response phase. Trying to document all of the remaining oil may
be possible, but is impractical because of budget and time constraints. Accordingly, we
propose to initially focus on known "hot spots” and then modify that list with community
input. We expect this approach to result in a useful, achievable, and cost-effective product
that will meet the objectives outlined previously. We are somewhat constrained in our site
selection because the information for previous years was gathered primarily to guide response
activities and was not intended to document all oiled shorelines.

In this survey, as in previous surveys, sites will initially be selected based on the following
criteria:

1) Surface or subsurface oiling over a significant portion of the subdivision;
2) Areas of moderate to serious oiling, based on the ad hoc classification system
used during the survey (definitions ranged from SOR -- surface oil residue - to

OP and HOR -- oil-saturated sediments and high oil residue, see Table 1);

3) Areas of emerging concemn, such as the heavily oiled mussel beds which had
received little or no cleanup over time;

4) Areas of specific and consistent concern on the part of an agency, landowner, or
nearby community.
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Table 1. Field Oiling Classifications

Surface Oil Types | Abbreviation Definition
asphalt pavement AP Heavily oiled beach sediments held cohesively to
together.
mousse/pooled oil MS Any oil/water emulsion with a thickness of more
than 1 cm. '
tar balls/tar patties TB Small, distinct oil deposits lying on top of the

beach surface; possibly binding debris but typically
not sediments.

surface oil residue SOR Significantly oil coated beach sediments in the top
5 cm; sediments do not form a cohesive layer;
may be described as heavy or light.

cover Ccv Oil more than 1 mm to 1 cm thick.
coat CT Oil more than 0.1 mm to less than or equal to 1
mm thick; can be easily scratched off with
fingernail.
stain ST Oil less than or equal to 0.1 mm thick; cannot be
easily scratched off with fingernail.
film or sheen FL Transparent or transiucent film or sheen.
oiled debris DB Any oiled debris or cleanup material stranded on a
shore.
Surface Oil Abbreviation Definition
Distribution
Classes
=
C Area or band with 91% to 100% oil coverage.
continuous
broken B Area or band with 51% to 90% coverage.
patchy P Area or band with 11% to 50% coverage.
sporadic S Area or band with 1% to 10% coverage.
trace T Area or band with less than 1% coverage.
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Subsurface Oil Abbreviation Definition
Types
oil pore OP Pore space are completely filled with oil resulting

in oil oozing out of sediments-water cannot
penetrate OP zone.

heavy oil residue HOR Pore spaces partially filled with oil residue but not
generally flowing out of sediments.

medium oil residue MOR Heavily coated sediments; pore spaces are not filled
with oil - pore spaces may be filled with water.

light oil residue LOR Sediments lightly coated with oil.

oil film OF Continuous layer of sheen or film on sediments -
water may bead on sediments.

trace TR Discontinuous film; spots of oil on sediments; an
odor or tackiness with no visible evidence of oil.

As in previous years, sites will be included on the 1995 survey list to respond to areas
of public concern.

COMMUNITY COMPONENT. Once a draft list of survey sites has been developed,
the Kodiak communities will be consulted to help finalize the list. It is our intent to
have a high degree of community involvement in both the site selection process and
the actual shoreline surveys. Representatives of the Trustee Agencies will work with
community organizations to identify sites where community residents believe that oil is
present, and to identify important subsistence or recreation shorelines where it is
important to know whether or not oil is present. To avoid deluging communities with
independent visits from representatives of various projects, community interactions will
be coordinated with other restoration projects. It is anticipated that at least one visit to
the communities will be required to identify areas to be surveyed.

b. Survey Identified Shorelines.

Agency technical experts, upland owners, and representatives of local communities will
together assess the shoreline segments and document oiling conditions. Three to four
person teams will carry out the actual survey work. At least one person on each team
will be recruited from the local communities.

To ensure comparability of data from previous years, the surveyors will use the same
techniques as those used during the 1990, 1991, 1992 and 1993 surveys as best
explained in the 1991 MAYSAP survey manual (Exxon Corporation, 1991). The
surveyors will dig random pits in the beaches and tumn over cobbles and boulders to
reveal hidden oil. After the pits are dug and a general reconnaissance made, the
surveyors will document the oil distribution on field sketch maps. Areas of distinct

-7 -
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oiling will be paced or measured with a tape and visual estimates made of the
percentage of cover of oiling within the area.

Field oiling classifications (see Table 1) regarding types of surface and subsurface oil
and percent coverage will be consistent with previous surveys (Exxon Corporation,
1991). These categories are broad and reflect the limitations of qualitative
observations in areas of complicated geology and oiling conditions (Gibeaut, 1993).
These general classifications are now in wide use (Owens and Taylor, 1993).

Field oiling forms will include all of the same oil classifications and distributions that
have been used in past surveys. To continue maintaining consistency with past surveys
and treatment, the shoreline outlines and features from the most recent survey
conducted will be traced and used as templates for documenting oiling distribution.
Photographs documenting typical oiling conditions and overall setting of each site will
also be taken.

As a guide, we will use oiling data going back to initial field observations made by
state, federal, and/or Exxon survey teams in the spring of 1989, and subsequent survey
data at those sites. We have found the most useful information to be the detailed field
sketch maps made by the Exxon geomorphologists who accompanied each survey
team over time. These “OG maps” are, in most cases, excellent guides to locating
most residual oiling at most of the sites. (Note: The “OG map” relates to the title of
the people making the sketches - the Oil Geomorphologists.) We will update each of
these maps, marking both 1995 oiling conditions and any significant changes in beach
profile, general physical setting, or other notable aspects of the area.

Therefore, at most of the sites, we will allow experience, the physical setting of the
site, and significant obstacles to determine the boundaries of the 1995 assessment. This
will be a change from previous “joint” surveys that were strictly limited to the discrete
work sites from the season before. This was partly a function of procedural policy,
partly because of the number of sites on most surveys (the 1991 survey included nearly
600 sites across the spill area), and partly because the response assessments had to take
place within a short period in the spring so that the summer could be devoted to actual
treatment. We will not have these kinds of pressures driving the 1995 project, and can
therefore take more time to explore the sites and map them more precisely. However,
most of the time we will limit our ground surveys to the specific areas mapped in 1991
and use the so-called "OG maps” of 1990 and 1991, where they are available (some
community-selected sites may not have OG maps) as our primary guides.

Specifically, the survey team will: 1) observe and record oiling conditions at selected
sites; 2) observe and record geomorphological observations that will allow comparison
with data gathered in previous seasons; 3) observe and record selected biological
information; 4) observe and record oiling conditions, surface and subsurface, at oiled
mussel beds; 5) collect appropriate samples of flora, fauna, and weathered oil and oiled
sediment for further analysis; and 6) gather any other data that will allow the trustees
to decide if more substantial remediation is necessary for the purposes of restoration.
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At each survey site, survey crew members will walk each shoreline and:

1)

2)

3)

4)

5)

6)

7

8)

Make observations at specific sites or in subdivisions with a history of
persistent oiling, according to existing data;

Examine areas having the physical characteristics of places where oiling
has been persistent, such as “wave shadows,” boulder fields, and other
areas protected from significant wave energy or weather;

Examine areas in which state monitors previously reported oiling, but the
response survey crews did not completely survey or “follow” the oiling to
determine its true extent;

Dig discovery and delineation pits in areas where subsurface oiling was
previously reported. A series of penetration pits will be dug to determine
the extent of oil penetration. Depth to the top of the “oiled lens”, depth
to the furthest penetration of the oil, and oil character will be recorded on
a subsurface oil data entry form. Subsurface oil character will be
described using terms from previous oiling surveys. Pit locations will be
marked on 1:10,000 scale computer-generated or similar maps of the
shoreline;

Collect sediment samples as appropriate to determine origin and toxicity
of remaining oil. Representative hydrocarbon samples will be collected
in triplicate. Methods of collection will conform to the standard methods
developed by NOAA for sediment samples. All collection implements
that will contact the sample will be hydrocarbon-free. The samples will
be placed in hydrocarbon-free glass jars with teflon lid liners. Samples
will be chilled immediately and frozen as soon as possible;

Record the absence or presence of oiling, describing it according to
established terms. The nature of surface oil will be described in terms of
it's thickness. Oil thickness will be approximated as follows: Thick tar
able to be scratched off = 1 mm, light tar or coat = 0.5 mm, stain = 0.25
mm, and discontinuous stain or film = 0.1 mm. Oiled mats of tar, tar
balls, or pooled oil will be noted on data entry forms if the oil will
remain after the survey team has left. Qiling extent will be described as
either heavy, moderate, light, very-light, or none remaining. Locations of
the oil will be marked on 1:10,000 scale computer-generated or similar
maps of the shoreline;

Describe the extent of the oiling, as much as possible, on and below the
surface;

Record the absence, presence, and/or relative abundance of common
shoreline plants and animals;

-9.
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9) Record beach profiles and the general gemorphological setting by
drawing simple sketch maps and listing any striking or unusual features;

10) Record the general subsurface profile of the beach based on pits dug to
the point where fine sediments prevail;

11)  Make a photographic and/or video record of each site survey; and

12)  Record basic wind, weather, and tidal conditions at the time of the
survey.

c. Additional Transects

The project’s consulting geologist will include sites at which NOAA and/or DEC have
previously laid out transects. These will be selected primarily for consistency and
quality of data over time, and will add a level of quantitative analysis to the project.
For planning purposes, we have estimated that about 10 transect surveys will be
conducted.

At these sites, crew members will measure the elevation along a line oriented
perpendicular to the shoreline trend and visually estimate sedimentological and oiling
conditions along that line (transect). Two metal datum stakes established in the
supratidal from past transect work will serve to orient the direction of the beach profile
(transect) and provide a consistent horizontal and vertical starting point. At some sites,
instead of two stakes, one stake or a stable natural feature, such as a bedrock
promontory, may be used as the datum, and the surveyors will orient the transect using
a compass direction. The Emery method (Emery, 1961) will be used to measure the
profiles for this study.

At these sites, crew members will dig pits and record surface and subsurface data
along the transect only. (In some cases, the pits will be dug two meters to the left or
right of the transect line because it is thought that repeated pit-digging along a transect
over the years could have actually been the same thing as treatment, and the data
would not reflect natural changes in oiling over the period). The data from transect
sites are more tightly tied to the geomorphology of the site. In addition to oiling
descriptions, crew members will measure the beach profile as described above and
record the sediment types both on the surface and in the distinct strata shown in the
pits. '

d Hydrocarbon Analysis

Sediment samples will be prepared and analyzed following procedures presented in
detail by Larsen, et al. (1992). After three successive extractions at room temperature
with dichloromethane that contained a suite of internal and deuterated surrogate
standards, the combined dichloromethane extract will be concentrated by evaporation
and exchanged with hexane (Brown, et al. 1980). Aromatic and alkane hydrocarbons
will be separated by alumina/silica gel column chromatography, and the alkane fraction

-10 -
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will be concentrated and analyzed using a gas chromatograph with a flame ionization
detector. The aromatic fraction will be further purified by high-performance liquid
chromatography, then concentrated and analyzed using a gas chromatograph with a
mass-selective detector.

Samples will be analyzed for 23 alkane and 44 aromatic hydrocarbons. The alkanes
included normal alkanes from decane through triacontane, plus pristane and phytane.
The aromatics included un-substituted and methyl-substituted homologues of PAH's
containing from two to five rings, and dibenzothiophene homologues.

Four quality control samples will be analyzed with each batch of twelve sediment
samples. The quality control samples will include two references derived from
National Institute of Standards and Technology (NIST) standards, a method blank, and
a method blank spiked with NIST-derived alkane and aromatic hydrocarbons. Analysis
of these samples provided estimates of analytical precision and accuracy, and
demonstrated absence of laboratory artifacts.

e. Draft Final Report

As usual, a final report and database will provide the scientific record of the project.
The results will be used to plan future activities as appropriate. In addition, each
community will be made aware of the results pertaining to their use areas, as well as to
the entire shoreline assessment. Final methods of conveying the information have not
been determined but they may include community visits, meetings, or special
community-specific publications. Information dissemination will be coordinated with
the Executive Director’'s Office and other projects to ensure maximum benefit.

S. Location

I3

Work will be conducted within the Kodiak Archipelago and will initially involve the
following communities: Akhiok, Karluk, Kodiak, Larsen Bay, Old Harbor, Ouzinkie,
and Port Lions. Some communities may drop out if oiling records do not indicate oil
near the community, or a community is uninterested, or has few remaining concerns
for residual oil.

6. Technical Support

The project will require technical support for the following tasks: data processing
support to update existing files detailing the conditions of the specific beach segments
surveyed; mapping and GIS information concerning the beach segments; database
manipulation to identify beach segments and categorize results; geomorphological
support to gather and interpret beach geomorphology; lab work for analyzing oil
samples; and chemistry support to interpret the results.

- 11 -
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7. Contracts

Consulting Geomorphologist. A professional services contract will be sought for
geomorphological expertise to help the survey crews identify and assess beach
segments. The project manager and beach survey crew leaders will be ADEC or other
trustee agency employees. At least one member of each survey team will be a short-
term DEC employee hired from the local communities near the survey sites.

Transportation. The survey team will use various methods of transport depending on
the location of the survey sites: A Fish and Game vessel will be used for August,
charter vessels may be used in some cases, and personnel may stay in communities and
use daily boat, plane or helicopter access. Previous Exxon Valdez surveys have used
all of these methods in the past and found them to be both cost effective and time
efficient support structures.

C. SCHEDULE

The results of this study are important to subsistence and recreation users and other
community members. Therefore this study is not concluded until the results have been
delivered to all parties in a manner that can be easily understood. Two questions influence
the release of the information from this study. They are: How to provide a good
understanding of the actual oiling conditions? and When can that information be distributed?.

To avoid deluging communities with information, the distribution of information from this
study should be coordinated with whatever else is being distributed by the restoration program
at that time. To ensure that people have easy access to the information, the study may use, in
addition to the scientific final report, one or more of public sessions, meeting with community
members, or public-oriented publications. The final method of distribution will not be
determined until we know what other activities are being conducted by the restoration
program at that time.

The second question involves when to distribute the information. It should be distributed as
soon as possible after the information is peer-reviewed. This requires that two components of
the study be expedited: analysis of the hydrocarbon samples by Auke Bay Lab, and peer
review by the Chief Scientist. If this is accomplished, the information can be distributed in
spring 1996 — before the summer season. If not, it can be distributed in some form during
summer or fall 1996.

Dec 94 -- Initial identification of shoreline segments to be surveyed utilizing
ADEC response files.

Jan - Feb 95 -- Submit requests for additional vessel contract and float plane and
helicopter charters. Submit RFP for professional geomorphologist
to accompany shoreline assessment team.
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Mar 95 -- Circulate and solicit comments from other Trustee Agencies
regarding shoreline segments to be surveyed.

Apr 95 -- Submit site list to agencies, landowners, and the public for review
and comment. Identify village personnel that will be utilized for
surveys.

May 95 - Have Hazwoper training for staff. Purchase materials for surveys.

Finalize sites to be surveyed. Obtain additional permits and
authorizations, notify Alaska Regional Response Team of areas to

be assessed.
June 95 -- First round of surveys.
July 95 -- Second round of surveys.
August 95 -- Finish surveys using AK Department of Fish and Game vessel.
Send HC samples to Auke Bay Laboratory for analysis.
September 95 -- Assemble beach condition data.
February 96 -- Hydrocarbon sample results returned from Auke Bay Laboratory.

Late February or Early March 96 -- Draft report for review.

Spring, Summer, or Fall 1996 — Distribution of results to the communities. This will occur
as soon as possible after peer review is completed. If possible
during April 1996. If not, soon thereafter. The method of
distribution will be coordinated with whatever else is being
distributed by the restoration program at that time.

D. EXISTING AGENCY PROGRAM

Not applicable, there is no existing agency program to search shorelines for residual oil, and
the work would not be accomplished if there had not been an oil spill.

E. ENVIRONMENTAL COMPLIANCE, PERMITTING, AND COORDINATION
STATUS.

With respect to NEPA compliance activities, a categorical exclusion has been prepared and is
under review by National Oceanic and Atmospheric Administration (NOAA) rules governing
research activity. NOAA issued a finding of no significant impact and granted a categorical

exclusion.
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The project manager has requested guidance based on this project plan from the Alaska
Department of Natural Resources, the Alaska Department of Fish and Game, the Alaska
Regional Response Team (ARRT), and the U.S. Army Corps of Engineers. Depending on
agency interpretations, the project may require a general land use permit (ADNR), a Title 16
permit (ADF&G), a Section 404, Clean Water Act permit (U.S. Army Corps of Engineers),
and approval of the Alaska Regional Response Team (ARRT).

F. PERFORMANCE MONITORING

This project will be supervised by Mark Brodersen, Restoration Chief for ADEC, who for
four years has coordinated ADEC's efforts as the representative from the agency on the
Restoration Work Force. He is the main liaison to the Commissioner of ADEC regarding
Exxon Valdez activities. The Project Manager will be Ron Bruyere, Restoration Specialist for
ADEC who was Project Manager on Projects 94266, the 1994 Shoreline Assessment and Oil
Removal Project for Prince William Sound, done in 1994 and 94090, the Oiled Mussel Bed
Restoration Project, that was coordinated with 94266. The third ADEC person in the effort is
Restoration Specialist, Dianne Munson, who has five years of extensive field experience in
examining the conditions of residual oil in the field as a result of the Exxon Valdez spill. At
least one member of each survey team will be a short-term ADEC employee hired from the
local communities near the survey sites. A PhD level geomorphologist will be contracted
with who knows the coastal topology and the conditions of the oiling that resulted from the
Exxon Valdez Spill.

The project manager will produce at the close of the project:
(1) A data report on a site-by-site basis;

(2) A segment summary report, describing the conditions arid activities at each site
in 1995, comparing, if possible, with data from previous years;

(3) A narrative report, with appropriate maps and photographs, intended for
distribution to the general public, describing the general condition of the
shorelines surveyed, including any additional information deemed important by
the respective trustee agencies and participants in the survey;

(4)  Additional reports, summaries, data sets, photographs, video records, etc. that
have been reviewed and properly organized.
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G. COORDINATION OF INTEGRATED RESEARCH EFFORT

This project will maintain and update a database and knowledge of oiling that provides
fundamental baseline data for investigations of the problems with injured resources and
services in the Kodiak area. In the 1995 Work Plan, only the Subsistence Planning Project,
95279, includes work that needs detailed coordination. However, the project is similar to
previous shoreline surveys conducted by the state and federal agencies in Kodiak and other
areas. The 1995 assessment is designed to provide another series of data points regarding
conditions on the shorelines affected by the spill. They survey team will observe and record
oiling and other conditions so that they can be compared with similar types of information
collected during the response, especially during the last survey of the Kodiak area in 1990.
Methods section describes how the project’s methods and locations will be coordinated with
the needs of resource agencies, landowners, and local communities. Some sharing of
information and logistics may be possible with Project 95090, Oiled Mussel Bed Monitoring.

H. PUBLIC PROCESS

The only other project operating in Kodiak communities is the Subsistence Planning Project,
95279. Both projects will be going to some or most of the Kodiak Communities this winter,
most likely in February or March, and ADEC and ADF&G personnel have already be in
contact in order to coordinate their visits. The two agencies will go together to avoid
confusion, minimize travel costs, and to avoid inundating the communities.

One of the fundamental objectives of this project is to create a common understanding among
scientists, local residents, subsistence and recreation user groups, and the general public about
the presence or absence of Exxon Valdez oil on the Kodiak Archipelago. For that reason, the
project has been designed to integrate community concerns and personnel into project
planning, the actual beach surveys, and into understanding the results. (See description under
Introduction, Objectives, and Methods.)

The community involvement portion of this project includes initial contact, community visits
including either a general meeting or individual meetings with knowledgeable and concerned
citizens (a community meeting may be conducted as part of the Subsistence Planning Project
with which this project’s visits will be coordinated). Finally, final results will be
communicated to the community through site visits, summaries, copies in the library, and
other similar means.
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I. PERSONNEL QUALIFICATIONS

Agency Personnel. See statements of qualifications at the end of this section.

PROFESSIONAL EXPERIENCE

Ronald J. Bruyere

Education

Graduate Studies, Department of Education, State University of New York at Potsdam,
Potsdam, NY 1982, 3.8 GPA

B.S. Mathematics, Physics, State University of New York at Potsdam, Potsdam NY 1975, 3.3

GPA

Experience

2/94 - Alaska Department of Environmental Conservation (ADEC),

Present

5/90 -
2/94

Anchorage, Alaska
Project Manager

Act as the principal liaison between the Restoration Chief of ADEC and manage
the projects that were part of the 1994 and 1995 Exxon Valdez Oil Spill Work
Plan. Responsible for labor contract negotiations for vessels and labor and
purchasing for the projects at the Anchorage facility. Draft Final Report for the
1994 Shoreline Assessment and Restoration Project.

CACI, Inc. Commercial, Anchorage, Alaska

Project Manager

Responsible for the hiring, training and directing a support staff of 11 personnel
for a large restoration support contract with the federal Departments of
Agriculture and Justice. Coordinated all legal research required by the
Department of Justice. The facility housed the Restoration Planning Work
Force and the complex support required by the Exxon Valdez Restoration Team
and the Trustee Council, which is the collaboration of federal and state of
Alaska agencies coordinating restoration efforts mandated to them by the courts
in the settlement agreement to disburse the funds. The building on two floors
housed seven different Federal and State agencies, and a public repository for
oil spill research. Interfaced daily agency representatives, scientific experts and
attorneys. Delegated task assignments, monitored personnel and closely
coordinated all project movement with the main corporate office as well as
Department of Justice in Washington, DC. Was ultimately responsible for all
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aspects of quality control at the site.
Data Processing Proficiencies

IBM 9370 Series Model 2, VAX 8050, 8250, 8550, IBM microcomputers, and
compatibles, Optical Character Recognition (OCR) Equipment, and imaging.
VM/CMS, VM/MVS, VMS, Word Perfect 4.2, 5.0, 5.1, 6.0, Paradox, DBase III,
Plus IV, Basis, DM, Revelation, Nutshell Plus, Inmagic, Peachtree, Lotus, Excel,
Bluefish, AMICUS, LEXIS/NEXIS, DW4, Procom, Procom Plus.

PROFESSIONAL EXPERIENCE
Dianne R. Munson
Education
Bachelor of Arts, Biology - University Alaska at Fairbanks, 1989, 3.1 GPA
Experience

Alaska Department of Environmental Conservation
Anchorage, Alaska  May 1989 to Present

Environmental / Restoration Specialist

As an Environmental Specialist with the Exxon Valdez Oil Spill Response Center and
as a Restoration Specialist for the Exxon Valdez Trustee Coundil (approximately 5
years) have gained intensive experience surveying, monitoring, evaluating conducting
and recommending treatment to impacted shoreline. Developed working relationships
with federal, public and native representatives. Implemented and supervised restoration
field projects proposed by the Exxon Valdez Trustee Council. As a representative of
the Trustee Council, communicated concerns of other trustee agencies and native
corporations and villages. Consulted with native land owners and made
recommendations for future restoration projects. Conducted surveys which located,
documented and mapped areas of contamination. These surveys provided information
regarding persistent oiling at or near critical habitats being considered for protection,
and a basis for agreement between principle parties on the scope of additional work
required and work methods to be used. Compiled data and wrote reports on sites
impacted by the Exxon Valdez oil spill. Coordinated work team monitoring activities
providing state oversight. Trained Environmental Technicians to act as shoreline
monitors for the treatment of the Exxon Valdez oil spill. Provided technical support for
the Exxon Valdez oil spill habitat protection work group. Utilized Autocad to digitized
and processed necessary incremental resource themes to be integrated geographically to
support restoration. This work provided maps, statistical analysis products and data
repository services. Complex restoration alternatives can be evaluated very rapidly
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using GIS (geographical information system) approaches.
Accomplishments

° Field supervisor charged with implementing and supervising two restoration
projects proposed by the Exxon Valdez Restoration Trustee Council. These
projects were Shoreline Assessment and Oil Removal and Mussel Bed
Restoration.

° Draft Final Report for the 1994 Shoreline Assessment and Restoration Project.

° Principal surveyor and project field supervisor for the 1993 Restoration
Shoreline Survey Project and Report.

. Primary author of the 1992 Shoreline Evaluations Contaminated Sites Report.
® Principal author of the 1989-1991 Prince William Sound Treatment Report.

Data Processing Proficiencies

IBM compatible Microcomputers, DOS, Windows, Excel, Word Perfect 4.2, 5.0, 5.1,
6.0 and RBase software systems.

Community Personnel. Community personnel need to be chosen in part on their ability to
complete the work required of the project — locating areas of community concern, digging
pits, etc. — and on their ability to represent community needs to the agency, and agency
methods and conclusions to the community. They will be chosen by representative community
groups such as native corporations, village councils, or municipal governments in cooperation
with the ADEC project manager.

Professional Service Qualifications. A professional service contract will be sought to
provide ADEC with geomorphological expertise to help locate and asses likely areas of
residual oil The contractor should have a high degree of knowledge of beach processes
likely to concentrate, degrade, and retain oil. Also, it is important that the contractor have
previous experience with the Exxon Valdez Oil Spill.
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1995 EXXON VALDEZ TRUS icE COUNCIL PROJECT BUDGET
October 1, 1994 - September 30, 1995

Project Description: This project will determine the presence, areal extent, origin, and toxicity of Exxon Valdez oil on the shorelines of the Kodiak
Archipelago and will look at the contribution of geomorphological factors to the presence or absence of oil. Most of these shorelines were last surveyed
in 1990. The information about the remaining oil is necessary to determine whether recovery is proceeding at an acceptable rate; to determine whether
winter storms have brought subsurface oil to the surface; to help local people assess whether the presence of remaining oil is still affecting shoreline
activities; to determine the origin and toxicity of any remaining oil; and to determine if any beaches need additionat treatment.

Printed: 9/12/94

11:33 AM

Budget Category: 1994 Project No. |'94 Report/ | Remaining
. v« « « + + .|'95 Interim*] Cost** Total
Authorized FFY 94| FFY 95 FFY 95 FFY 95 FFY 96 Comment
Personnel $0.0 $0.0 $179.2 $179.2 $76.3
Travel $0.0 $0.0 $28.2 $28.2 $4.0
Contractual $0.0 $0.0 $152.4 $152.4 $15.0
Commodities $0.0 $0.0 $30.5 $30.5 $3.0
Equipment $0.0 $0.0 $20.0 $20.0 $0.0
Capital Outlay $0.0 $0.0 $0.0 $0.0 $0.0
Subtotal $0.0 $0.0 $410.3 $410.3 $98.3
General Administration $0.0 $0.0 $37.5 $37.5 $12.5
Project Total $0.0 $0.0 $447.8 $447.8 $110.8
Full-time Equivalents (FTE) 0.0 0.0 2.6 2.6 1.3
Dollar amounts are shown in thousands of dollars.
Budget Year Proposed Personnel: Reprt/Intrm | Reprt/Intrm | Remaining | Remaining
Position Description Months Cost Months Cost
See Individual 3A Forms for
Personnel Details
NEPA Cost: $0.0
*Oct 1, 1994 - Dec 31, 1994
Personnel Total 0.0 $0.0 0.0 $0.0 || **Jan 1, 1995 - Sep 30, 1995
06/01/94
Project Number: 95027 FORM 2A
1995 Page 1 of 7 Project Title: Kodiak Shoreline Assessment PROJECT
Agency: AK Dept. of Environmental Conservation DETAIL




1995 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1994 - September 30, 1995

Project Description: This project will determine the presence, areal extent, origin, and toxicity of Exxon Valdez oil on the shorelines of the Kodiak
Archipelago and will look at the contribution of geomorphological factors to the presence or absence of oil. Most of these shorelines were last surveyed
in 1990. The information about the remaining oil is necessary to determine whether recovery is proceeding at an acceptable rate; to determine whether
winter storms have brought subsurface oil to the surface; to help local people assess whether the presence of remaining oil is still affecting shoreline
activities; to determine the origin and toxicity of any remaining oil; and to determine if any beaches need additional treatment.

Budget Category: 1994 Project No. |'94 Report/ | Remaining
. v v+ « . .]'95 Interim* Cost** Total
Authorized FFY 94{ FFY 95 FFY 95 FFY 95 FFY 96 Comment
Personnel $0.0 $0.0 $133.7 $133.7 $69.2
Travel $0.0 $0.0 $27.2 $27.2 $4.0
Contractual $0.0 $0.0 $152.4 $152.4 $15.0
Commodities $0.0 $0.0 $26.5 $26.5 $3.0
Equipment $0.0 $0.0 $20.0 $20.0 $0.0
Capital Outlay $0.0 $0.0 $0.0 $0.0 $0.0
Subtotal $0.0 $0.0 $359.8 $359.8 $91.2
General Administration $0.0 $0.0 $30.7 $30.7 $11.4
Project Total $0.0 $0.0 $390.5 $390.5 $102.6
Full-time Equivalents (FTE) 0.0 0.0 1.9 1.9 1.2 || The personnel shown permit operation of a
Dollar amounts are shown in thousands of dollars. four person field crew. Our intention is to
Budget Year Proposed Personnel: Reprt/lntrm | Reprt/Intrm | Remaining | Remaining || have two members of the field crew come
Position Description Months Cost Months Cost nearby communities. We anticipate that
Restoration Specialist {R23) 0.0 $0.0 5.0 $34.4 || will increase community involvement in the
Restoration Specialist (R21) 0.0 $0.0 3.0 $20.6 || surveys. New local crew members would be
Restoration Specialist (R18) 0.0 $0.0 7.0 $33.1 || selected when the crew moves to a new
Restoration Specialist (R17) 0.0 $0.0 3.0 $13.3 || community.
Restoration Specialist (R16) - 2 0.0 $0.0 5.0 $20.8
NEPA Cost: $0.0
Overtime (25% of RS 16, 17, 18) $0.0 $11.5 || *Oct 1, 1994 - Dec 31, 1994
Personnel Total 0.0 $0.0 23.0 $133.7 1 **Jan 1, 1995 - Sep 30, 1995

06/01/94

Page 2 of

1995

Printed: 9/12/94

11:33 AM

7

Project Number: 95027
Project Title: Kodiak Shoreline Assessment
Sub-Project:
Agency: AK Dept. of Environmental Conservation

FORM 3A
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1995 EXXON VALDEZ TRUS : c€ COUNCIL PROJECT BUDGET
October 1, 1994 - September 30, 1995

Travel: Reprt/intrm{ Remaining
Juneau to Anchorage ($450 per trip + 4 days per diem @ $150/day x 8 trips) $0.0 $8.4
Anchorage to Kodiak Island {$400/trip + 2 days per diem @ $100/day x 22 trips) Two people times four trips to and from $0.0 $13.2

the boat plus ten trips to the various communities plus four oversight trips.
Kodiak communities to Kodiak ($200/trip x 10 trips) Travel for community participants in survey. $0.0 $2.0
Per diem for survey team in communities {18 days @ $100/day x 2 people) $0.0 $3.6
Travel Total $0.0 $27.2

Contractual:

Vessel charter (20 days @ $1000/day) $0.0 $20.0
Vessel charter (RSA with Fish & Game for 32 days @ $540/day) $0.0 $17.3
Plane/helicopter charter to move personnel and community participants to and from the boat and to and from beaches $0.0 $40.0
more effectively accessed by aircraft. This amount is based on similar shoreline assessments in prior years.
Mail and courier $0.0 $4.0
Printing and copying $0.0 $5.0
Equipment rental $0.0 $5.0
Long distance phone/Fax $0.0 $4.5
Freight and cartage $0.0 $4.0
Risk management $0.0 $10.0
Film processing $0.0 $3.0
Training $0.0 $6.0
Newspaper adds/legal announcements $0.0 $1.8
Cleaning and maintenance of equipment $0.0 $6.8
Geomorphology Consuitant $0.0 $25.0
Contractual Total $0.0 $152.4
OeroLd Project Number: 95027 FORM 3B
b 3 of 7 Project Title: Kodiak Shoreline Assessment SUB-
1995 | "¢ = ° Sub-Project: | | PROJECT
Printed: 9/12/94 11:33 AM Agency: AK Dept. of Environmental Conservation NETAIL
. S ——]




1995 EXXON VALDEZ TR....E COUNCIL PROJECT BUDGET
October 1, 1994 - September 30, 1995

Commodities:

Reprt/Intrm| Remaining

Film/photography/video tape $0.0 $2.6
Survival equipment < $500 $0.0 $2.0
Consumable office supplies $0.0 $5.0
Computer supplies including software and upgrades $0.0 $4.0
Small tools $0.0 $2.5
Sampling equipment $0.0 $0.8
Food and fuel for Fish & Game charter ($300/day x 32 days) $0.0 $9.6
Commodities Total $0.0 $26.5
Equipment:
Waterproof video camera $0.0 $2.5
Portable computer $0.0 $6.0
Survival equipment $0.0 $8.0
Fax machine $0.0 $3.56
Equipment Total $0.0 $20.0
06/01/94 : .
Pro!ect N.umber. 95027 . FORM 3B
Project Title: Kodiak Shoreline Assessment SUB-
Page 4 of 7 Praiant-
1995 J e et o £ . PROJECT
: . ironmenta nservati
Printed: 9/12/94 11:33 AM Agency ept. of Enviro onservation PETAIL




1995 EXXON VALDEZ TRUS |':é COUNCIL PROJECT BUDGET

October 1, 1994 - September 30, 1995

Project Description: This project will determine the presence, areal extent, origin, and toxicity of Exxon Valdez oil on the shorelines of the Kodiak
Archipelago and will look at the contribution of geomorphological factors to the presence or absence of oil. Most of these shorelines were last surveyed
in 1990. The information about the remaining oil is necessary to determine whether recovery is proceeding at an acceptable rate; to determine whether
winter storms have brought subsurface oil to the surface; to help local people assess whether the presence of remaining oil is still affecting shoreline
activities; to determine the origin and toxicity of any remaining oil; and to determine if any beaches need additional treatment.

Budget Category: 1994 Project No. |'94 Report/ | Remaining
e« « « « + +|'95 Interim* Cost** Total
Authorized FFY 94| FFY 95 FFY 95 FFY 95 FFY 96 Comment
Personnel $0.0 $0.0 $45.5 $45.5 $7.1 || This subproject is to analyze and interpret
Travel $0.0 $0.0 $1.0 $1.0 $0.0 || 35 hydrocarbon samples collected during the
Contractual $0.0 $0.0 $0.0 $0.0 $0.0 |} shoreline assessment for origin and toxicity.
Commodities $0.0 $0.0 $4.0 $4.0 $0.0
Equipment $0.0 $0.0 $0.0 $0.0 $0.0 || Some of the FFY 95 money will need to be
Capital Outlay $0.0 $0.0 $0.0 $0.0 $0.0 || rolled into FFY 96 to finish sample analysis.
Subtotal $0.0 $0.0 $50.5 $50.5 $7.1 {| The amount to be rolled into FFY 96 will
General Administration $0.0 $0.0 $6.8 $6.8 $1.1 || depend upon when the samples are collected
Project Total $0.0 $0.0 $67.3 $57.3 $8.2 )| and laboratory work load.
Full-time Equivalents (FTE) 0.0 0.0 0.7 0.7 0.1 [t The funds shown in FFY 96 are to participate
Dollar amounts are shown in thousands of dollars. in data analysis and report writing.
Budget Year Proposed Personnel: Reprt/intrm | Reprt/Intrm | Remaining | Remaining
Position Description Months Cost Months Cost
Senior Chemist {GS-13) 0.0 $0.0 1.6 $10.7
Chemist {GS-11) 0.0 $0.0 7.0 $34.8
NEPA Cost: $0.0
*Oct 1, 1994 - Dec 31, 1994
Personnel Total 0.0 $0.0 8.5 $45.5 || **Jan 1, 1995 - Sep 30, 1995
Project Number: 95027 FORM 3A
Project Title: Kodiak Shoreline Assessment SUB-
1995 Page 5 of 7 Sub-Project: Hydrocarbon Analyses & Data Interpretation PROJECT
: ional Oceanic & Atm ric Admin.
Printed: 9/12/94 11:33 AM Agency: National Oceanic & ospheri n DFTAIL




1995 EXXON VALDEZ TRl : COUNCIL PROJECT BUDGET
October 1, 1994 - September 30, 1995

Travel: Reprt/Intrm| Remaining
Juneau to Anchorage for project coordination and data interpretation $0.0 $1.0
($450 air fare/trip + 2.5 days per diem @ $225/day -- 1 trip)
Travel Total $0.0 $1.0
Contractual:

Contractual Total $0.0 $0.0

06/01/94 Project Number: 95027 FORM 3B

Project Title: Kodiak Shoreline Assessment SUB-
1995 Page 6 of 7 Sub-Project: Hydrocarbon Analyses & Data Interpretation PROJECT
Printed: 9/12/94 11:33 AM Agency: National Oceanic & Atmospheric Admin. _D.E,]’AIL
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1995 EXXON VALDEZ TRUS‘n:‘é COUNCIL PROJECT BUDGET i
October 1, 1994 - September 30, 1995

Commuaodities: Reprt/Intrm| Remaining
Chemistry laboratory supplies: reagents, solvents, glassware, consumables, etc. $0.0 $4.0
Commodities Total $0.0 $4.0
Equipment:

Equipment Total $0.0 $0.0

06/01/94 Project Number: 95027 FORM 3B

Project Title: Kodiak Shoreline Assessment SUB-
1995 Page 7 of 7 Sub-Project: Hydrocarbon Analyses & Data Interpretation PROJECT
Printed: 9/12/94 11:33 AM Agency: National Oceanic & Atmospheric Admin. DETAIL
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Memorandum

To: Bob Spies

Copy: Molly McCammon, Ernie Piper, Bob Loeffler
From:  Ron Bruyere, Dianne Munson @ Dwn
Date: March 13, 1995

Subject:

Per our meeting of February 9, 1995, you requested a memo to your office regarding the
changes in the Detailed Project Description for the Kodiak Shoreline Assessment with the
attached following items:

1) The changes to the objectives which were redrafted by Bob Loeffler

2) Modifications to the budget, see attached copy of the budget with handwritten
changes. We will stay within the revised budget, however and as in the past all
unused funds will be returned.

3) A copy of the National Marine Fisheries Auke Bay Laboratory memo, stating
that the samples collected from the field season in summer 1995 would receive
high priority for processing and therefore would be completed in the timely
fashion requested by you. I have also had reaffirmation conversations with
Stanley Rice regarding the same issue.

Also as a part of the meeting was that we would coordinate with Rita Miraglia and Jim Fall
regarding meetings on Kodiak Island so that cost savings could be realized and that efforts
would not be duplicated as far as meetings go. Contact has been made with them and we are
working at making this happen. At this point the meetings will occur between March 27 and
April 19. Rita and Jim are waiting for a response from the villages as to whether the
meetings should occur in a centralized site versus going to the villages. Rita and Jim also
must go to the Alaskan Peninsula. These meetings will provide local community’s input on
selection of sites for the assessment.

Emie Piper is going to negotiate for the geomorphologist’s position and is confident that it
will be within the constraints of the budget.



If there is no further information needed, this memo therefore completes the concems raised
by peer review of the Detailed Project description for project 95027, Kodiak Archipeligo
Shoreline Assessment. '



Attachment 1

3. Objectives

a.

Create a common understanding that does not now exist among the Trustees, local
residents, subsistence and recreational users groups, scientists, and the general public
about th b: il in the Kodiak A

provides current
ful for all injured resources
and services; that is, the project will update the 1991 information base necessary for
other research and restoration in the Kodiak area.

Where (and if) surface and subsurface oil is found, the project will locate “hot spots”
where continued monitoring, and possible treatment, is necessary. Where oil is found,
analysis will be done to determine toxicity and origin of the oil. Where oil is not
found or found only in trace amounts, the project will end the need for continued
shoreline assessments. Thus, this project may be the last comprehensive shoreline for
this area.

Maintain (and possibly end) the record of the extent, concentration and degradation of
surface and subsurface oil from the 1989 Exxon Valdez oil spill in these areas.



62056






A. Introduction: 'Bald eagles were directly impacted by the
Exxon Valdez 0il Spill (EVOS). Productivity was greatly
reduced during the breeding season following the spill, but
returned to normal levels the next year. Population surveys
did not indicate any significant difference in eagle numbers
among surveys conducted in 1982 prior to the spill and in
1989, ‘90 and ‘91 after the spill. This project would re-
survey the population of bald eagles in Prince William Sound
(PWS. The Trustees funded identical population surveys in
1989-91 (Bowman, T. D., P. F. Schempf, and J. A.
Bernatowicz. 1993. Effects of the Exxon Valdez oil spill
on bald eagles. Bird study no. 4, Final rep., Exxon Valdez
0il Spill Trustees Counc., Anchorage, Alas. 141lpp.).

Bald eagles were studied intensive for two years following
the spill and =t a reducasd level for a third year (199:).
Eagles are slow to mature and have a long life span. Wwe
believe that eagles in Alaska may not enter the breeding
population until they are at least 6-8 years old and they
are know to live up to at least 28 years. The young that
should have been produced in 1989 would just be maturing and
few would be entering the breeding population this soon.
However, a reduction in numbers of breeding adults woulid be
cause for concern. Loss of breeding adults erodes future
productivity potential and exacerbates the effects of
reduced productivity. Such losses would require a decade or
more for recovery once the debilitating factors were
corrected. This survey will help to confirm the recovery of.
bald eagles.

B. Project Description:

1. Resources and/or Associated Services: The project will
provide information to confirm the recovery of bald
eagles within the EVOS area.

2. Relaticn to Cther Danads Assassnment/Restorzticn Work:
This study is a continuation of the assessman=
described in Ecwman, T. D., P. F. SchempZ, ari 7. A.
Bernatowicz. 1993. Effects of the Exxon Valdez oil
spill on bald eagles. Bird study no. 4, Final rep.,
Exxon Valdez 0il Spill Trustees Counc., Anchorage,

Alas. 141pp.

3. Objectives:

A. Determine current (1995) bald eagle numbers in PWS,

B. Compare with survey data collected in 1982, and
1989-91.

C. Confirm that the population is following the
trajectory modeled from previous survey data.



4. Methods: Stratified random plots would be flown by
fixed wing aircraft using standard survey protocol (See
Hodges, J. I., Jr., J. G. King, and R. Davies. 1984.
Bald eagle breeding population survey of coastal
British Columbia. J. Wildl. Manage. 48(3):993-998 and
Bowman, T. D., P. F. Schempf, and J. A. Bernatowicz.
1993. Effects of the Exxon valdez oil spill on bald
eagles. Finzl rep., Exxon Valdez 0il Spill Trustees
Counc., Anchorage, Alas. 141pp.) Island shorelines
within the study area would be censused. The area,
plots and shorelines surveyed and censused would be the
same as in 1989-91. Differences among years will be
compared using ANOVA or Kruskal-Wallis tests.

5. Location: The survey location is shown on Figure 1.

6. Technical support: All activities would be conducted by
project personnel. No additional technical support is
anticipated.

7. Contracts: The aircraft is on a standing contract with
the Office of Aircraft Services.

Schedule: The survey would be flown in early May, 1995. A

final survey report would be completed by December 31, 1995.

Existing Agency Program: No agency contributions are planned

for this project in this fiscal year. The survey would not
be conducted under current agency management.

Environmental Compliance, Permitting and Coordination Status:

All known environmental requirements will be complied with.

Performance Monitoring: The project leader will plan and

schedule field activities. He will serve as principal
observer with T. D. Bowman, J. A. Bernatowicz and M. J.
Jacobson serving - : alternates. 5. I. Hodges will be pilot
in command with 2. Czcnant as alternatae. Procedures will
be the same as dul .. Travicus surveys.

[

Coordination of Integrated Research Effort: Few other

projects will relate with the bald eagle survey. Data may
corroborate findings of studies on prey species.

Public Process: The public will be involved through proposal

and report document reviews.

Personnel Qualifications:

Philip F. Schempf, Principal Investigator, conducted initial
3 year assessment of the effects of the EVOS on bald eagles.
Project leader for the U. S. Fish and Wildlife Service, MBM-
Raptors, since 1980. Extensive experience with bald eagle



P

surveys and population studies for the past 14 years,
including trapping and handling eagles, aerial surveys and
satellite telemetry.

John I. Hodges, Pilot/Biologist, conducted the previous
population surveys within PWS and throughout the bald
eagle’s range from British Columbia to the Aleutian Islands.
Has worked extensively with bald eagles and has degrees in
wildlife biology and statistics.

J. Budget:
Personnel
Principal investigator (1 month) $ 5,231.44
Pilot/Biolcgist (1 mocnth) $ 5,372.98
Program manager (1 month) $ 5,162.02
Travel
Survey crew per diem in PWS $ 4,568.56
PI to Anchorage (1 trip) $ 1,169.00

Contractual services
Aircraft rental (60 hrs. @ $300/hr) $18,000.00
Commodities

Aircraft fuel ($1.80/gal, 37 gal/hr, 60 hr) $ 3,996.00
Misc. (maps, etc.) $ 500.00

General administration $ 3,500.00

TOTAL $47,500.00
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A. INTRODUCTION

Marbled murrelets (Brachyramphus marmoratus) are the most abundant seabird
in Prince William Sound (PWS) in the summer, and their population has declined
significantly since the early 1970’s (Klosiewski and Laing 1994). Although
murrelets suffered high mortality in the Exxon Valdez oil spill (Ecological
Consulting, Inc. 1991, Piatt et al. 1990, Kuletz 1994), the spill cannot account for
the 67% reduction in numbers observed in post-spill years (Klosiewski and Laing
1994). There has been no significant increase in the PWS murrelet population
since 1989 (Agler et al. 1994). The ultimate goal of this project is to determine if
low reproductive success is limiting the recovery of marbled murrelets in Prince
William Sound, and if so, if food limitation or predation are responsible. This
project is a continuation of previous restoration studies that investigated nesting
habitat and foraging patterns of murrelets (Restoration Projects R15, 93051B,
94102).

In other areas of its range, marbled murrelet populations have declined primarily
due to the loss of old-growth forest nesting habitat (Stein and Miller 1992).
However, a comparatively small proportion of potential nesting habitat has been
harvested in PWS. Concurrent with murrelet population declines, populations of
other apex predators that eat small schooling fish have also declined in PWS
(Oakely and Kuletz 1994, Klosiewski and Laing 1994, K. Frost, Alaska Dept. Fish
and Game, pers. comm.). During the breeding season murrelets depend on forage
fish such as sand lance, (Ammodytes hexapterous), capelin (Mallotus villosus),
herring (Clupeidae spp) and pollock (Gadidae spp) (Oakely and Kuletz 1979,
Krasnow and Sanger 1986, Sanger 1987, Kuletz, unpubl. data). If food is limiting
murrelet recovery by affecting their reproductive success, it is possible that
recruitment is not replacing adult mortality. Because murrelets are likely long-
lived (Beissinger in press), the effects of low reproduction may not be evident in
population surveys for a decade after the perturbation that caused the loss.

Murrelet reproduction may be limited by food if adults can not provide sufficient
quantity or quality of prey to their chicks. Additionally, nest habitat or adult
foraging patterns may affect the vulnerability of chicks to predation. This project
is a multi-year study with the overall objective to determine if food availability or
predation is limiting the recovery of the PWS murrelet population. This hypothesis
will be investigated by comparing annual differences in murrelet reproductive
parameters to relative prey abundance in PWS. The first step, in 1995, will be to
develop a cost-effective means of assessing reproductive success of the murrelet
population in PWS. Once a method of monitoring reproduction of the population
1s established, efforts can be directed toward examining the effects of prey
fluctuation and predation at the nest. Ultimately we will improve our ability to
predict how management options will affect the recovery of the population.



As the most abundant apex predator in the PWS marine ecosystem, the murrelet
is an important indicator of the health of the marine environment. However, it is
not possible to study murrelet reproductive success by standard means because of
its highly dispersed, secretive, inland nesting habits. Despite years of effort

- throughout its range, only 32 nests with known outcome have been available to
examine reproductive parameters (Nelson and Hamer, in press). In 1994, we
demonstrated that individual murrelets could be radio-tagged and tracked to nests
and foraging grounds during the breeding season (Kuletz et al. MSa). While this
approach has greatly increased our knowledge of murrelet nesting habitat and
their breeding and foraging ecology, it is unlikely to provide a long-term, effective
means of monitoring the reproductive health of the population.

Because murrelets can not be counted at their nests, researchers at lower
latitudes have used the ratio of juveniles to adults at sea as an index of
reproductive success (Beissinger in press, Ralph and Long in press). Juvenile
murrelets, once fledged, are on their own and usually solitary, or mix with adults
at feeding areas in late summer (Sealy 1975, Sealy and Carter 1984). The
problems that arose included: (1) Juveniles were difficult to distinguish from
adults in winter plumage, particularly after late August (Carter and Stein in
press). (2) The best time to survey was not well defined, because murrelets were
not as highly synchronized as colonially breeding seabirds (De Santo and Nelson
in press) and juveniles fledged from late May to late September (Hamer and
Nelson in press). (3) The post-fledging movements of juveniles and adults were
unknown, and thus the interpretation of counts or ratios subject to error
(Beissinger in press). (4) The number of juveniles on the water has usually been
so low (2-5%; Beissinger in press, Ralph and Long in press) that obtaining
sufficient numbers of birds per survey, especially where numbers of adults were
also low, restricted rigorous analysis.

In 1994, as part of restoration project 94102 (Kuletz et al. MSa), we conducted
late-summer surveys to compare juvenile counts between two study areas in PWS
- the Naked Island group and Port Nellie Juan (Fig. 1). We observed the first
juvenile on 22 July and juvenile counts peaked on 9 August. Numbers fluctuated
but remained relatively high until 29 August, and then declined sharply. Also, the
percentage of juveniles increased as adults left the areas and juveniles appeared
to remain (Fig. 2). Based on criteria developed by Carter and Stein (in press) and
Ralph and Long (in press), we scored black-and-white birds (N = 331) as juveniles
(54%), unidentified black/white (22%), or winter birds (24%). The post fledging
movements of 1 chick we radio-tagged at its nest substantiated the scenario of
juveniles remaining in the general vicinity (< 8 km) of the nest for at least 2
weeks. With peak numbers of >500 murrelets per survey, we easily encountered
enough murrelets to detect changes in juvenile/adult ratios; (we assumed a
minimum of 2% juveniles, and to detect a change of 50% with 95 % probability, at
least 100 birds should be encountered).



Prince William Sound may be uniquely suited for development and application of a
murrelet reproductive index because of its large murrelet population, its relatively
compressed breeding season (Hamer and Nelson in press, Kuletz unpubl. data),
and the migration of adults from the area soon after breeding. Additionally, PWS
has solid data on the total summer population (Agler et al. 1994), and the foraging
ranges of adults (Burns et al. 1994, Kuletz et al. MSa). In the future, information
on the relative abundance of forage fish on which murrelets depend will also
provide an important environmental parameter by which to judge the fluctuations
of murrelet reproduction. In the first year of this project we will develop an index
of reproductive success by using at-sea surveys to assess juvenile / adult ratios at
selected sites in Prince William Sound. We will also examine the relationship
between juvenile abundance and the seasonal, physical and biological
environment, to develop a descriptive model of where juveniles might be found.

B. PROJECT DESCRIPTION
1. Resources and/or Associated Services:

This study focuses on the marbled murrelet, one of the seabird species injured in
the Exxon Valdez Oil Spill and a threatened species under the Endangered Species
Act in California, Oregon and California. By developing a cost-effective index of
reproductive success for the marbled murrelet, we will be able to examine the
physical and biological factors that may influence murrelet productivity, and
determine if low reproductive success is limiting the recovery of murrelets in
Prince William Sound.

2. Relation to Other Damage Assessment/Restoration Work:

Damage assessment for the marbled murrelet was completed under Bird Studies
No. 2 (Klosiewski and Laing 1994) and No. 6 (Kuletz 1994, Oakley et al. MS). The
first restoration studies identified marbled murrelet nesting habitat in the spill
zone to guide habitat acquisitions (Kuletz 1991, Kuletz et al. 1994a, Kuletz et al.
MSDb). In 1994 the murrelet restoration project focused on the foraging patterns of
breeding birds, the distances they traveled and the type of marine habitat they
used (Kuletz et al. MSa). Since 1989, the murrelet damage assessment and
restoration studies have shared logistic support and survey data with the pigeon
guillemot (Cepphus columba) damage assessment and restoration studies. In 1995
our study sites will be aligned with the areas studied by the Seabird/Forage Fish
Interaction project (95163), and pending the project’s approval, we will coordinate
logistic support. The murrelet project could benefit from information obtained
through project 95163 and those components of the PWS System Investigation
related to forage fish (Isotope Tracers [953201], Physical Oceanography [95320M],
Nearshore Fish [95320N]). The Project Leader is also in contact with the



Harlequin Duck project (95427) to coordinate logistics of April surveys.

3. Objectives:

1. Develop an index of marbled murrelet reproductive success for Prince
William Sound.

2. Determine what factors influence the abundance and distribution of
juveniles at sea.

4. Methods:

Study Area.-- The study area will be Prince William Sound, with the selected
sites including Tatitlek Narrows near Valdez Arm, Unakwik Inlet, Naked
Island group, Port Nellie Juan, northern Knight Island, and Dangerous
Passage / Icy Bay near Chenega Island (Fig. 1). These areas were selected
because of the availability of historic data on murrelets and/or the location of
forage fish studies to be conducted in 1995 and later years. They also have
sufficient numbers of murrelets in summer and are separated by approximately
16 km. This distance is the average traveled between feeding and nest sites by
murrelets in PWS, and twice the distance that the tagged juvenile murrelet
moved from its nest over a 2 week period (Kuletz et al. MSa).

Objective 1: Index of reproductive success

Ideally, the reproductive index would be ground-truthed by an independent
measure of murrelet reproduction. One type of independent test would be to
follow the reproductive success of individual murrelet nests; nests could be
located by ratio-tagging adults and using telemetry to find nests and monitor
their outcome. This method requires considerable expense and effort to provide
a small sample size, and funding is not sufficient to attempt this in 1995.
Productivity of other seabirds, such as for the pigeon guillemot or black-legged
kittiwake (Larus tridactyla), may also serve as indicators of general
environmental conditions. However, pigeon guillemots feed on a variety of
bottom fish not used by murrelets, and thus the effect of changes in surface
schooling fish abundance on guillemot reproduction may be less drastic than
for murrelets. Kittiwakes are surface feeders and would not have access to fish
in deeper water. Thus the findings from other studies may not be applicable to
murrelets. In particular, predation pressures can vary in importance and
involve different predator species, and predation can be an important factor in
murrlet nesting success (Marks and Naslund 1994, Nelson and Hamer in
press).



This study will use two means of ground-truthing the murrelet reproductive
index. First, we will make among-site comparisons. Because it is not possible
to derive an independent measure of murrelet reproductive success, we will
compare the 6 study areas to determine if there is evidence of sites responding
similarly to environmental conditions. Second, in the long term, we will
compare the trends in the murrelet and forage fish abundance data to
determine if there are correlations.

Data Collection.-- In late summer, murrelets at Naked Island were
concentrated nearshore (< 2 km and highest <200m offshore [(Kuletz et al.
1994b]). However, in Oregon and California, Beissinger (in press) found that
because adults occurred offshore (>1 km) more than juveniles, the ratio of
juveniles in nearshore water tends to be inflated 2 or 3 times that of the true
local population. Ideally, surveys would be conducted nearshore and offshore
to determine true juvenile ratios. However, to obtain a sample size adequate
for examining seasonal and among-site variation in 1995, we will primarily
conduct shoreline surveys, and will include offshore transects at only 2 of the 6
sites.

Surveys to determine the distribution and abundance of juvenile murrelets at
sea will be conducted by 2 crews of 3 observers operating from 25 ft. vessels or
14 ft inflatables and using FWS protocol (Klosiewski and Laing 1994).
Complete shoreline surveys (<200 m from shore) will be conducted at 6 sites.
At 2 of those sites, we will also survey 20 randomly selected 2 km transects
within 2 km of shore. The surveys will follow established FWS shoreline
transects that are digitized on Atlas/GIS files (Strategic Mapping, Inc. 1992).
The total area surveyed at each site will be determined by the area that can be
surveyed between 0600-1600 hours on the same day (murrelet counts vary
significantly earlier or later in the day [Carter and Sealy 1990]), and large
enough to encounter >100 murrelets in late August. Data on August
abundance is available from FWS boat surveys conducted in previous years
(Agler et al., unpubl. data, Kuletz unpubl. data).

The first surveys will be conducted between early-April and mid-May, to
determine the timing and dispersal of adult’s arrival to breeding areas and the
abundance of the local breeding population. This may be a critical stage in
reproduction, as an estimated 40-60% of reproductive failures may occur in the
pre-egg stage (S. Hatch, National Biological Survey, pers. comm.). The
numbers of murrelets in the selected survey areas at this time will be used for
comparison to late summer juvenile counts, and to results of the forage fish
surveys in early summer.

Juvenile surveys will be conducted at the same 6 locations between mid-July
and early-September. The 6 sites will be surveyed at least twice per week,



with the 2 crews rotating among sites so that at least 2 days separate surveys
at the same site. Thus in the early season surveys, each site will have at least
4 surveys, for a total of 24 surveys. In the late summer surveys, each site will
have 10 surveys, for a total of 60 surveys.

The observers will count all birds < 200 m from shore. Records for each
transect will be kept separate. Observers will be trained to score birds by
plumage and behavioral characteristics using photos, study skins, drawings
and on-sight training to standardize observers. In 1994 the percentage of
unidentified black/white murrelets and juveniles were closely correlated by
date, suggesting that many of the black/white birds were juveniles. In 1995 we
will record more detailed data for each black/white bird, to improve our
identification criteria: the duration and quality of the observation, the
presence or absence of an egg tooth, white on the upper mandible, a dusky
breast band, dusky flecking on the flanks, gray or brown coloring on the back,
missing or rounded primaries during a wing stretch, diving or flying behavior.

Data analysis. -- We will test for similar trends in abundance curves among the
6 sites. If the distribution of numbers over time are not significantly different,
we will accept the null hypothesis that there is no difference in seasonal
patterns among sites, which might also suggest that there is no evidence of
juvenile movements at that scale. If we find no evidence of juvenile movement
in August, a more random approach can be proposed for future juvenile
surveys. If the sites show differences in the timing of peaks and declines in
juveniles, it could suggest that juveniles are moving large distances soon after
fledging, and these areas, or these types of habitats, should be identified for
future monitoring efforts.

To determine the optimum survey area, transect type (shoreline or offshore)
and transect length, we will test for differences among the transects of each
study area. We will begin by testing for differences among individual
transects, and expand the shoreline transect length in increments to determine
the scale that provides the least variance. We will examine juvenile
distribution relative to distance from shore (to 2 km) at the 2 sites with
offshore transects.

We will also test for differences in the absolute numbers and ratios of juveniles
among sites. For the 2-week peak in juvenile numbers for each site, the ratio
of juveniles will be calculated relative to total murrelets in April (presumably
the local breeding population) and again, to total murrelets in late summer.
Because some portion of the population will not have fledged until after the
peak, we will apply the method proposed by Beissinger (in press) to obtain a
more accurate estimate of total recruitment. Beissinger used the cumulative
frequency distribution of estimated ’known’ fledging dates for the region "to



determine what proportion of young would have fledged by the end-point of the
census date, and then adjust the juvenile ratio by this factor".

A significant difference in peak juvenile counts or ratios among sites may
suggest that there is local variation in productivity. If there is evidence of
differences in productivity among sites, studies in following years will
investigate the causes of this variation. If the forage fish study is implemented
in 1995 we will examine the relationship between murrelet productivity and
forage fish distribution, as determined by the forage fish study. In the long-
term, we will test for correlations between trends in murrelet productivity and
the estimates of forage fish abundance for all of PWS.

Objective 2: Factors influencing the occurrence of juveniles

Prior to each transect we will record water and air temperature, presence of
glacial ice, water clarity, sea conditions, precipitation, cloud cover, time and
observed feeding activity. We will calculate tide with a Paradox (Borland, Inc.
1992) script (Kuletz / FWS files). The bathymetry of the transect, the
associated shoreline features and the distance from shore of offshore transects
will be obtained by GIS.

We will combine 1994 and earlier historic data on murrelet abundance and
distribution with the 1995 survey data to develop a descriptive model of where
juveniles congregate. The independent variables will include year, time of peak
juvenile occurrence that year, date, weather and sea conditions, time and tide,
water depth and clarity, distance offshore, shoreline type, nearshore
bathymetric features (rocky, mud, plateau, shelf edge, trough), and presence of
foraging flocks. Multivariate analysis will be used to determine what factors
best describe the variation in juvenile numbers. The juvenile surveys will also
be examined relative to the distribution and abundance of forage fish as
determined by forage fish surveys.
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Determination of threatened status for the Washington, Oregon, and California population of
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Location:

The primary study sites will be Tatitlek Narrows in lower Valdez Arm,
Unakwik Inlet, Naked Island, northern Knight Island, Port Nellie Juan, and
Dangerous Passage/lcy Bay near Chenega Island (Fig. 1). Our boats will
operate out of Whittier and Valdez, where we will rent dock space and
purchase some supplies and services. On most days in the field, crews will
camp at temporary sites near study areas. We may seek temporary lodging
and gas storage at the Unakwik Inlet Cannery, Main Bay near Port Nellie
Juan, Tatitlek and the Naked Island camp established by other projects.

6. Technical Support

The FWS currently has the geographic information system coverage of PWS
land and bathymetrics. As other coverages are developed related to the
fisheries and nearshore and pelagic areas of PWS, we may require GIS support
to obtain files and import them in to the Atlas/GIS format. Our study could
eventually integrate data on forage fish and oceanographic conditions obtained
by NOAA and the PWS Systems Studies.

Contracts:

When possible, we will be refueling our survey vessels at Whittier or Valdez.
However, to economize on gas and time, we will also contract a barge to deliver
gas barrels for storage at sites in Prince William Sound.

We have the expertise and technical support to perform the majority of our GIS
needs. However, if additional coverages are obtained, or more specialized
analyses required, it may be necessary to contract some GIS / marine habitat
analysis to private consultants.
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C. SCHEDULE

1.

Milestone Dates

1995 March - April Hire personnel, begin personnel training, purchase
equipment, arrange logistics. Safety training for field
personnel, training for murrelet surveys.

April - May Conduct early at-sea surveys.
July - Aug Conduct late at-sea surveys.
Sept - Oct Data entry and analysis.
Nov - Dec Data analysis and report writing.
1995 Jan 15 Draft report submitted to OOS.
Feb 15 Draft report submitted for peer review.
March 30 Final report to Chief Scientist.

2. Project Personnel

Dave Irons: Project Manager, responsible for overall management
of project, supervises logistics and integration of
projects and reviews reports.

Kathy Kuletz Project Leader, will coordinate activities and data
exchange with other projects. Responsible for study
design, contract management, data analysis and
completion of final products. Will supervise field
operations from field locations (at beginning of each
segment of project) and Anchorage office.

Field

Supervisor This biologist will supervise data collection in the
field in the absence of the project leader. Will
implement preparations for field work and conduct at-

sea surveys. Following field work, will assist with
data entry, analysis and report writing.
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Bio Tech

Positions (5) Assist in field preparation and remain in field. Will"
conduct at-sea surveys and after the field season will
assist with data entry and equipment maintenance.

EXISTING AGENCY PROGRAM

The FWS does not currently have a seabird monitoring program for PWS.
However, due to past agency efforts, and EVOS-sponsored damage
assessment and restoration studies, the FWS has extensive experience in at-
sea surveys of marine birds and has developed the survey protocols basic to
this study. The FWS has the data from previous at-sea surveys in PWS in
a database that can be integrated with GIS bathymetric and shoreline type
coverage. The FWS has trust responsibility for murrelets and all other
seabirds as designated in the Migratory Bird Treaty Act of 1918

ENVIRONMENTAL COMPLIANCE, PERMITTING AND
COORDINATION STATUS

Under DOI guidlines for the National Environmental Policy Act (NEPA)
this project qualifies for a Categorical Exclusion.

PERFORMANCE MONITORING

In the event that the Project Leader, Kathy Kuletz, leaves before the
project’s completion, D. Irons will be acting project leader and will assign
the analysis and writing responsibilities until a new project leader can be
selected.

Quality control will be provided for the at sea surveys by insuring at least
one experienced biologist remain with each crew during all surveys.
Personnel will be trained to distinguish between adult and juvenile marbled
murrelets using photographs, study skins and training sessions in the field.
Data sheets will be field-checked by the field supervisor, entered at the
USFWS Anchorage office, checked against the raw data and corrected.
Reports will be submitted to Office of Oil Spill, USFWS for internal review,
followed by the Trustee Council peer review process.
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COORDINATION OF INTEGRATED RESEARCH EFFORT

This project is one of several proposals to investigate whether food
availability is limiting the recovery of injured species that prey on forage
fish. It will share logistical support and data on prey with the Harlequin
Duck project (95427) and the pigeon guillemot and kittiwake studies of
95163, pending their funding. This study will complement and benefit from
the Seabird/Forage Fish Interaction project (95163) and the PWS System
Investigation (95320).

PUBLIC PROCESS

The public will be invited to comment on this project if it becomes part of
the FY95 work plan. If funded, results will be presented at Trustee
Council-sponsored workshops each winter.

PERSONNEL QUALIFICATIONS
Project Leader: Kathy Kuletz

Kathy Kuletz received her B.S. degree in Biology from California
Polytechnic State University, San Luis Obispo (1974), and her M.S. degree
in Ecology and Evolutionary Biology from University of California, Irvine
(1983). Her thesis was on the foraging and reproductive success of pigeon
guillemots at Naked Island, PWS. Ms. Kuletz has worked in Alaska since
1976 for Dames and Moore Consulting, LGL Alaska Research and the U.S.
Fish and Wildlife Service. Since 1989 she has been P.I. for the marbled
murrelet damage assessment and restoration studies. She has been active
in the development of protocols for murrelet surveys.

Pertinent reports and publications (also, see Literature Cited)

Carter. H.R. and K.J. Kuletz. In Press. Mortality of marbled murrelets due to oil pollution
in North America. In: C.J. Ralph, G.L. Hunt, Jr., M.G. Raphael and J.F. Piatt (eds),
Ecology and Conservation of the Marbled Murrelet: An Interagency Scientific
Evaluation. USDA For. Serv. Gen. Tech. Rep. PSW-GTR-@@0. pp. 235-243.

Kuletz, K.J. In press. Marbled Murrelet Abundance and Breeding Activity at Naked
Island, Prince William Sound and Kachemak Bay, Alaska, Before and After the
Exxon Valdez Oil Spill. In: S.D. Rice, R.B. Spies, D. A. Wolfe, and B.A. Wright (eds.),
Exxon Valdez oil spill symposium proceedings. Am. Fisheries Soc. Symp. No. 00.

Kuletz, K.J., D.K. Marks, N.L. Naslund, and M.B. Cody. 1994. Marbled murrelet activity

in four forest types at Naked Island, Prince William Sound, Alaska. In: S.K. Nelson
and S.G. Sealy (eds), Biology of Marbled Murrelets: Inland and At Sea. Symposium
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characteristics and reproductive success of marbled murrelet tree nests in Alaska.
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A. INTRODUCTION

The Exxon Valdez Qil Spill (EVOS) in 1989 killed an estimated 100,000 to 435,000
birds totaling 90 species.! Many seabird species suffered only minor mortalities while large
numbers of other species died and suffered at least short term declines in their populations.
In 1992, the Trustee Council concluded that six species of birds had not recovered from the
effects of the spill. These were the Bald Eagle, Black Oystercatcher, Harlequin Duck,
Common Murre, Pigeon Guillemot and Marbled Murrelet. In 1993, the Trustee Council
considered the Bald Eagle and Black Oystercatcher to have recovered while the remaining
species had not recovered.’

The EVOS Trustees, and other oil spill trustee councils, have struggled with deciding
the most efficacious means to restore seabird populations and to spend seabird restoration
funds. The development of restoration plans has suffered from a lack of proven seabird
restoration options. Seabird restoration, as a discipline, is in its infancy and represents a
new approach to seabird research and management. Typically, past seabird research has
examined the natural and anthropogenic factors contributing to fluctuations in numbers or
affecting breeding productivity. Previous seabird management plans have focused on
cataloguing and maintaining populations or removing perturbations (e.g., alien plants and
mammals) from breeding colonies. Only recently have seabird biologists and managers had
funds to restore seabird populations damaged by oil spills or other pollution events.

To be successful, all seabird restoration programs should have a monitoring
component to determine the rate of recovery and a research component to identify the factors
that are either contributing to or preventing recovery. When recovery is not either occurring
or occurring at a slow rate, restoration techniques that increase the rate of natural recovery
may be needed. Seabird restoration techniques typically are aimed at increasing the
recruitment of birds into the breeding population, increasing productivity of breeding birds or
a combination of both. Although little has been published on seabird restoration, potential
restoration methods for the Common Murre in the Gulf of Alaska were reviewed by D.
Roby’ and the Pacific Seabird Group (PSG) Restoration Committee developed a preliminary
list of restoration options. Most of the techniques discussed in these reports are untested.

'Piatt, J.F., C.J. Lensink, W. Butler, M. Kendziorek, and D.R. Nysewander. 1990.
Immediate impact of the "Exxon Valdez" oil spill on marine birds. Auk 107: 387-397;
Ecological Consulting Inc. 1991. Assessment of Direct Mortality in Prince William Sound
and the Western Gulf of Alaska: Results From the Exxon Valdez Oil Spill. Portland, OR.

JEVOS Trustee Council. 1993. Draft EVOS Restoration Plan.

‘Roby, D.D. 1991: Annotated list of restoration options for common murres in the
aftermath of the Exxon Valdez spill. Memorandum prepared for Exxon Valdez
Restoration and Planning Work Group. Anchorage, Alaska.
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A comprehensive review and assessment of seabird restoration will provide the EVOS
Trustee Council, and others concerned with seabird restoration, with a summary of the status
of seabird restoration, principles to apply in implementing a seabird restoration program and
potential avenues for future research. PSG will hold a symposium/workshop of recognized
experts in seabird biology and management to delineate the necessary components of seabird
restoration programs, discuss the suitability of existing and potential restoration techniques,
and recommend avenues of research that will allow the testing and development of new
techniques.

Through lectures and group discussions the symposium will produce:

o A synopsis of the type of baseline data needed for all seabird restoration
programs with specific information for the seabird species that have not yet
recovered from the Exxon Valdez oil spill.

o A summary of known restoration techniques (what is included in the EVOS
Trustee Council’s categories of "general restoration” and "habitat acquisition")
and an evaluation of these techniques for the seabird species that have yet to
recover from the Exxon Valdez oil spill.

° A description of untested techniques that have potential and recommended
research for testing these techniques.

The report produced from the symposium will be the first comprehensive overview of seabird
restoration and provide the EVOS Trustee Council with guidance in deciding the course of
future seabird restoration efforts.

PSG is an international professional society founded in 1972 to promote the study and
conservation of Pacific seabirds. It facilitates the exchange and distribution of information
on seabirds through annual meetings, publishing Pacific Seabirds twice each year, and
publishing symposia. PSG has held symposia on the biology and management of virtually
every seabird species affected by the Exxon Valdez oil spill. PSG has commented on EVOS
restoration plans and annual work plans for the past three years, hosted symposia on the
effects of the spill, and recently formed a Restoration Committee that, among other activities,
provides expert comment on restoration plans throughout the Pacific coast of North America.

B. PROJECT DESCRIPTION

1. Resources and/or Associated Services:

While all seabird species affected by the Exxon Valdez oil spill will benefit
from the results of the symposium, PSG will emphasize the four seabird species the Trustee
Council has judged not to be recovering (Harlequin Duck, Common Murre, Pigeon
Guillemot, Marbled Murrelet). The EVOS Trustees can use the symposium report in their



review of seabird restoration proposals. The symposium report also will assist federal and
state agencies in developing seabird restoration plans elsewhere.

2. Relation to Other Damage Assessment/Restoration Work:

Past and ongoing projects dealing with seabird damage assessment have
included all of the EVOS Trustee-funded seabird studies and U.S. Fish and Wildlife research
on damage assessment and recovery monitoring. We list projects funded by the Trustee
Council for 1994 and 1995 below in Section G. The principal investigators of these projects
may be asked to attend the symposium.

3. Objectives:

a. Provide guidelines on the most appropriate expenditure of restoration
funds for seabird populations.

b. Determine the information necessary for the development of seabird
restoration plans.

c. Evaluate the applicability of existing and potential techniques for
seabird restoration and recommend avenues of research for testing to
aid in the development of restoration techniques.

4. Methods:

PSG will hold a three day symposium/workshop in the fall of 1995 during which
experts in seabird research and management will discuss the status of seabird restoration
science. A select group of experienced researchers and managers will discuss the
information needed to initiate and assess the success of seabird restoration programs. Some
participants will be required to submit written material about a specific topic in seabird
restoration before the symposium. The participants also will delineate those areas where
future research is required to further the science of seabird restoration. Attendance at the
symposium will not exceed forty people and will be by invitation only. The PSG Steering
Committee will select participants and balance the group as a whole to reflect appropriate
experience and geographical dispersion.

Symposium/Workshop composition

The participants will be researchers and managers who have worked with seabird
damage assessment, monitoring, restoration, or detailed breeding biology of seabirds.
Identification and notification of participants will be completed in March 1995. Besides
invited experts with expertise in the above-mentioned areas, persons with specific expertise in
EVOS damage assessment and monitoring will be asked to participate. Invited experts will



be required to perform certain tasks before arriving at the meeting, and those who fail to
perform those duties may be removed from participating.

Pre-meeting activities

PSG will send background materials to all participants in April and May 1995. This
material will included pertinent literature and reports on: 1) the level of impact and recovery
of seabirds in the. EVOS area and 2) general seabird restoration. They also will be asked to
consider and to respond to several questions relating to seabird restoration well before the
symposium. The following are examples of questions.

° What are the specific types of information that restoration managers need to
formulate realistic restoration plans?

° When baseline data are insufficient to provide either an estimate of the
population size and trend at the time of the impact or the importance of factors
regulating the post-impact population, how should restoration proceed?

. When a seabird species or population has been known to recover from
decreases similar to that associated with an oil spill should restoration
activities, at least initially, be limited to monitoring?

° Does the natural variability of seabird populations make restoration to pre-
impact levels a realistic goal?

° In cases where variability in prey and other factors unrelated to the impact is
known to be contributing to decreases in seabird populations, how should
restoration goals be set?

° How should natural resource trustees establish restoration priorities among
damaged seabird populations?

] For those situations where active restoration appears warranted since natural
recovery either is not occurring or expected to occur, what are the existing
restoration techniques or most promising untested restoration techniques that
restoration managers should pursue?

Participants will be formed into working groups and team leaders will encourage
discussions and contact among participants well before the symposium. Participants will be
asked to inform PSG’s contractor[s] of any pertinent literature or reports they believe will
help the participants in their discussions. Approximately one month before the symposium
the Steering Committee and PSG’s contractor{s] will send a packet of information to the
participants giving a final agenda instructions concerning meeting content, objectives and
logistics. Certain participants will be asked to submit manuscripts on topics for which they



possess specific information not available in publications or for which the Steering
Committee believes a pre-symposium summary is needed.

Symposium schedule

The three-day symposium schedule will be as follows:

First da
Aftenoon  Arrival of participants
Evening Introductory remarks by organizers and a short plenary session,
followed by social hour
Second day
Moming Plenary session of papers on restoration topics and EVOS
seabird damage assessment and recovery
Afternoon  Completion of paper presentations followed by breaking into
subgroups
Evening Continuation of subgroup discussions with short plenary session
to recap subgroup progress
Third day
Morning Short plenary sessions followed by subgroup discussions
Afternoon Subgroup discussion
Evening Subgroup discussions and short plenary session to discuss
progress
Fourth day
Morning Summary of subgroup discussions by subgroup facilitators

Concluding remarks

Afternoon Meeting of project co-leaders, contractor[s] and facilitators to
establish assignments and schedule for post-symposium activities
relating to the production of the report.

A facilitator will lead each subgroup in its discussions and assure that they are
structured to produce specific conclusions or recommendations relating to the questions being
addressed by the symposium. Subgroups will address both generic restoration topics ’
(monitoring, natural variation, unassisted recovery, active restoration options) and species
specific issues.

The Steering Committee and contractor[s] will prepare a draft report within one
month after the symposium. Parts of the report will be written by the working group
facilitators. Participants not involved in document preparation will review pertinent parts of



the draft report. If additional funds are available, PSG will publish the report in a world
class professional outlet.

5. Location:

The symposium/workshop will be held at a hotel/meeting facility near
Anchorage or Seattle. The physical location of the meeting will be chosen to maximize small
group interactions and the absence of distractions.

6. Technical Support:
None
7. Contracts:

The project will be administered by a Steering Committee overseeing one or
more contractors. The contractors will be under the general guidance of the Steering
Committee and responsible for the day to day activities involving planning the meeting,
corresponding with participants, meeting logistics and report generation. The contractors
will be in regular contact with the Steering Committee and will report activities and
accomplishments each month. Coordinators, facilitators or others who are asked to devote
substantial time to this project also may receive honoraria. PSG’s organizational framework
does not allow for the work to be done in-house.

C. SCHEDULE

Project Activities
(all dates 1995)

February Award contracts and select meeting location and dates.

March Identify and notify suitable scientists and determine their availability.

April Determine composition of symposium subgroups, facilitators for each
subgroup and authors for manuscripts.

May-August Distribute published and unpublished reports on seabird restoration
techniques to participants; development of issues to be discussed and
draft issue papers

September  Submittal of first draft of manuscripts by selected participants.

October Conduct symposium/workshop.

November  Complete draft report.

December  Final report.



Project Personnel

Craig S. Harrison, PSG Vice Chair for Conservation, and Dr. Kenneth
Warheit, Coordinator of the PSG Restoration Committee, are the Project Co-leaders. Along
with Dr. John Piatt, Mark Rauzon and Bill Everett they comprise the Steering Committee for
this project. Contractors for this project and the participants have yet to be chosen.

D. EXISTING AGENCY PROGRAM

None

E. ENVIRONMENTAL COMPLIANCE, PERMITTING AND
COORDINATION STATUS

Not applicable.
F. PERFORMANCE MONITORING

The Executive Council of PSG has established a five-person Steering Committee
consisting of the past, current, and incoming Executive Council Chairs, Vice Chair for
Conservation and Coordinator of the Restoration Committee. They will be in communication
with the contractors on at least a weekly basis concerning the progress of meeting
organization. Contractors will submit monthly progress reports summarizing
accomplishments to date and providing information on activities anticipated in the next
month. The Steering Committee will establish a review process for the written report and
conclusions of the experts at the symposium with deadlines for obtaining drafts from
facilitators.

G. COORDINATION OF INTEGRATED RESEARCH EFFORT

Seabird projects funded for 1994 and 1995 by the EVOS Trustees in 1994 that pertain
to this project include the following:

Project No. Title

94039 Common Murre Population Monitoring

94066 Harlequin Duck Recovery Monitoring

95159 Marine Bird and Sea Otter Boat Surveys

94506  Pigeon Guillemot Recovery

95021 Seasonal Movement and Pelagic Habitat Use
by Common Murres from the Barren Islands

95031 Reproductive success as a factor affecting
Murrelets in PWS

95039 Common Murre Productivity Monitoring



95041 Introduced Predators Removal from Islands

95102 Murrelet Prey and Foraging Habitat in PWS

94427 Harlequin Duck Recovery Monitoring

95163A  Abundance and Distribution of Forage Fish and their influence on
recovery of injured species

051631  Seabird/Forage Fish Interaction: Program Management and
Integration

The Principal Investigators of these projects will be consulted by the Steering Committee
and contractors during the development of the program.

H. PUBLIC PROCESS

While the nature of a symposium/workshop of invited experts has to exclude direct
public participation in the meeting itself, the Steering Committee will contact a wide range of
people in determining the direction of the symposium and in choosing participants. PSG
hopes to produce a publication that will have a wide public distribution if additional funds for

publication are available.

I. PERSONNEL QUALIFICATIONS
Project co-leaders and Steering Committee

The Steering Committee for this project consists of the following PSG officers: Craig
S. Harrison (Project Co-leader), Vice Chair for Conservation; Mark Rauzon, Chair; John
Piatt, Past Chair; Bill Everett, Chair-elect, and Ken Warheit (Project Co-leader), Coordinator
PSG Restoration Committee. The qualifications for the project co-leaders are as follows:

Craig S. Harrison practices environmental law in the Washington, D.C. office of Hunton
& Williams. Mr. Harrison was a wildlife biologist with the U.S. Fish and Wildlife Service
(1975-83), supervising seabird research programs regarding oil and gas development in
Alaska and marine fisheries development in Hawaii. From 1975-78, he conducted bird
surveys under the Outer Continental Shelf Environmental Assessment Program in the EVOS
area. He also conducted research on marine environmental issues as the East-West Center’s
Environment and Policy Institute in Honolulu. Mr. Harrison has written extensively in peer-
reviewed journals on wildlife biology and conservation, natural resource law and policy, and
pollution. In 1990, Cornell University Press published Mr. Harrison's Seabirds of Hawaii:
Natural History and Conservation, which was nominated for the Wildlife Society’s book
award. He has served on the Executive Council of PSG for 12 years, is currently the Vice-
Chair for conservation and has been the primary author of the PSG's comments on the
EVOS recovery plan and annual work plans.
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