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1994 WORK PLAN - PROJECT LIST
- )

USES

USES

USFS

UBES

UsFs

LISFR

ADFRG

ADFG

Eroject Type

General Restoration

General Restoration

Geperal Restoration

General Restoration

General Restoration

General Restoration
Manitoring and Research

Monitoring and Research

'szim,z

51393

DE._ T enoms




1994 WORK PLAN -- PROJECT LIST

94086 Herring Bay Experimental and Moniféﬁgg Stﬁdies A}sFG o ‘ Monjtoriz;g 311(11'\’«6562!1031 $?294
84090 Mussel Bed R;estcration andl\"{mimring o NOAA General Restoration $681.1
4092 Killer Whale Recovery Monitoring , NOAA | Monitoring and Research $33.7
94102 Marbled Murrelet Prey and Foraging ‘Habiiai in Prince Qéi Monimring‘ and Rescarch £231.5
William Sound ,
24110 Habitat Protection - Data Acquisition and Support | ADNR Habitat Protection & Acquisition ; $678.7
94126 ; Habitat Protection and Acquisition Fund | ADNR Habitat Protecticn’& Acquisition : §1160.3
94137 ;i%‘sk Identification of Churm, Sockeye, Cmmmk and Cobo in ADFG General Restoration $261.6
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9413941 Waterfall Creek Bypass Instream Restoration ADFG General Restoration §134

Total of $761.3 was approved for all 94139 subprojects.
#A1 is only project for which allocation has been made.

9413981 Otter Creek Bypass Instream Restoration USFS General Restoration
94139832 Shroécyil‘reck Bypass tézsireafn Réstarétion R USFS . General Restoration
93139C1 Montague Istand Chum 1A¢£teaxﬁ Restoration o USFS General Resmratioﬁi
9413902 Lowe {{iver 6.5 Miié} 'insiéém Restoration ADFG ' - General Restoration
94159 Marine Bird & Sea Otter Boat Surveys DOI Manitoring zm?i Reswfh $ it}i{}

94163 Forage Fish Influcuce on Recovery of Injured Species NOAA Monitoring and Research $606.6
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G485 Coded Wire Tagging of Wild Pinks for Stock Identification | ADEG General Restoration $34.8
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94385 Subtidal Sediment Recovery Monitoring NOAA Monitoring and Rcseamh
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943200
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Hydrocarbon Data Analysis and Interpretation
Salmon Growth and :Mor‘tality

Caoded Wiré’?aggigg RecoverfoPWS Pinks
Otolith Mass Maz‘ki@ of PWS Pink Salmon
Pi:ik Salmon Gepetics

Salmmi Predation

Harbor Seals-Trophic Interactions

Phytoplankton aﬁé Nutrients
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ADFG

ADFG
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- ADEG

ADFG
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943204 Rol of Zooplankton in PWS ‘gmm ADFG . | Monimﬁgg and geswch $300.1
943201 ~ Food Web Dependencies in PWS Fmsystcm! Stable isotopeﬁ ADFG Moniméx}g and ﬁeSQarch N : . $605
943707 Information Systems and Model E)evelfc;égent :' ADFG MOfiiwg@ and Research 37565
94320K PWSAC-Experimental Fry Release ADFG Monitoring and Research $46.6
24320L PWSAC-Experimenial Marzi;m,%a,ti{m , ADFG Mcni@ring and Research $1750.0

94320M Phygicle Oceanography mPWS :md(}ixif of Alaska ADFG : Mﬂﬁiﬂ? ngami Research
94320N Nearshore Fish T - : ADFG Monitoring and Research | 36669
94320P SEA Program: Program Management ADFG Monitoring and Research
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943200 Avian Predation on Herring SW‘ A USFS £84.8
942298 Disease Impacts on Herring : ADFG - Monitoring and Rgseamh : $970
944;? Waste il D&isposgz Facilitics ADEC General Restoration 32322
94422 Eavironmental fpact Statement for the Draft Restoration Plan USFS Monitoring and Research 53434
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24435 Marine Mammal Book N o NOAA Mo#i@fi% and Research $20.0
9;%%2?,’ - i;ii Echerimenmi Harlequin Dm:k Breéding Survéy ADFG | : - ﬂioﬁitoﬁng anﬁ Research | . o $21.0
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Numbey Title Lead Agency Project. Tyvpe

94428 Subsistence Restoration Planning and Implementation ADFG General Restoration

94304 Genetic Stock Identification of Kenai River Sockeve ADFG General Restoration

94505 Information Needs for Habitat Protection LISFS Habitat Protection & Acquisition
94506 Pigeon Guillemot Recovery DOL Monitoring and Research

44507 Symposinm Proceedings Publication NOAA General Restoration
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EXXON VALDEZ TRUSTEE COUNCIL
FY 94 DETAILED PROJECT DESCRIPTION

A. COVER PAGE

Project title: Site Specific Archaeological Restoration and Culturgl Resource
Protection - Interagency

Project 1D number: 94007
Project type: Qes?craﬁomfPro?ecﬂ

Name of project leader(s): E}ngias R, Reger, Office of History and
Archaeology, ADNR: Project Managern: Judith £, Bifiner, Office of History
and Archaeology, ADNR

Lead agency: Alaska Depariment of Natural Resources

Cooperating agencies: USDA Forest Service {John L. Mattson); USDI National
Park Service (Ted &. Birkedal): USD! Fish and Wildlife Service (Charles E
Diters)

Cost of project/FY 94: 445.1

Cost of project/FY 95: 278.1 (estimated)

Cost of Project/FY 96 and beyond: -0-

Project Start-up/Completion Dates: May 1. 1994/ May, 1995

Geographic areu of project: Prince William Sound, Cocok Inlet/Kenai Peninsula,
Kodiak/Alaska Peninsula regicns

Name of project leader: /. W}),F }eﬂ
Name of lead agency project manuger T Q/\g}&/\ ?m
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B. INTRODUCTION .

increased public knowledge about archaeclogical site locations and
increased site vandatlism as a result of the bawon Valdez off spiit have made
native and non-native people in the Prince William Sound (PWS) and Gulf of
Alaska (GOA) areas more concemed with protecting cultural resources.
Communities within the spill-affected area are increasingly concemed that
archaeological materials remain or ot least are reguiarly returmned o thelr area
of origin for display. The increasing loss of arfifacts and disturbance of graves
can be reduced by stabilizing sites, presernving artifacts and interpreting native
heritage within the region.  Cooperation between communities and major
land management agencles in cultural resource protection strategies is one
way of lessening the sense of loss due 1o the oil spill and creating o sense In
PWS and GOA communities that damage to culfural resources has been
countferacted.

Assessment of ol existing and accessible ol spill response . ~
documentation revedied that there is solid evidence for substantive injury to 24
known sites that can be directly linked to the Bxxon Valdez of splll. The sources
of injury include ociling, ol spill beach cleanup actions. and vandalism, Of
these identified sources, cleanup activities and vanddalism appear to have
resulted in the most clear-cut cases of injury to archaeological sites (e.g. loss of
diagnostic ariifact, llegol excavation, disturbance of human remains).  In June
1992 the Trustees convened a mulli-agency panel of experts in the
archaeciogy of the ol splll region. chaired by Martin McAllister. This panel
gave thorough review of alf avaiiable ol spilt injury data and concluded:

1) Nineteen known archaeclogicdl sites were injured by cleanup activitles or
vanddlism related to the ol spill,

2) Buosed on the fotal known sites and projected archaeclogicdl sites In the ol
spill pathway based on data supplied by Boxon Company contractors and a
Gis/statistical study by the State University of New York, it Is estimated that
approximately 112 archaesological sites were injured by off spill cleanup.
vandadism, or olfing from the spill.

One purpose of this project is to conduct site-specific restorative actions
at injured archaeslogical sites on federdl or state lands within the off spill
pathway, Restoration plans were to be produced for most sites as part of 1993
activities, Only a few sites were completely restored. Physical stabilization
began on some sites during 1993 but restoration is not complete, Guidance
for the proposed work is drawn from Section 14 of the Archaesiogical
Resources Protection Act (ARPA), None of the planned work duplicates
previous studies. it is based on the findings of those studies and carries out
recommendations 1o the next level of restoration,
An effort was begun during 1993 by land managing agencies fo .
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document status of damaged sites, devise plans for restoring those sites and
begin restoration. The Alaska Department of Natural Resources visited the Port
Dick Cabin Site, SEL-178, and returned to SEL-215 and SEL-220 in the Nuka isiand
areqa to moenifor for vandalism and oiling. White at Nuka Island, investigators
fook advantage of the opportunity fo check five additional sites for damage
since eqriier visits, On Shuyak island, vanddlism damage at AFG-081 was
repaired, sediment samples retrleved from AFG-098, and current status
documented at AFG-046, Four additiondl sites were visited while on Shuyak
island to monitor damages. National Park Service archaeologists documented
current status and did some restoration at the Kaguyak Village Site (AFG-043),
the McArthur Pass Site (SEL-188), and ot the Cape Gull Cove Site  (XMK-088),
during the 1993 field season. U.S. Fish and Wildiife archaeologists visited four
sites on Afognak island and one site on Splridon Bay on the west side of Kodiak
island to fully document damages and effect restoration af the sites, The US,
Forest Service attempted to contract with the Chugach Alaska Corporation to
accomplish restorative action at three sites in Prince Willlam Sound but
unsurmountable delays concelled those efforts.

During the 1994 field season, agency archaeologists will refum-o the
sites documented during 1993 and where additional restoration was proposed,
Department of Natural Resources personnel will retum fo SEL-178, AFG-098,
AFG-081, and AFG-046, SEW-440 was not visited during 1993 because of
weather and lack of field time. That site will be visited and restoration
accomplished or designed as necessary. The Nationdal Park Service will return
to sites documented during 1993, patticulary the Gull Cove Site (XMK-058),
and perform restoration of damages on those sites. The U.S, Fish and Wildlife
Service infends to return only to KOD-171 during 1994, Confinuing vanddalism af
that site remains a significant problem. The U.S.D.A, Forest Service plans fo
contract for restoration of Crafton island Cave (SEW-004) and fo conduct
restoration getivities at SEW-440 and SEW-488 with agency personnel during
1994. The Crafton Island Cave portion of the project will use funding
dedicated during the 1993 resforation cycle and to be re-authorized in 1994.

The other purpose of the project is to compiie information about the
current wants and needs of local communities and agency efforts to protect
cultural resources and to provide coordinated guidance for future protection,
The project will involve preparation of possible altematives, presentation of the
options at local gatherings, and then design of several approaches to the goal
of protection of local heritage. A part of the preparation of alternatives will be
an estimate of costs for the various alternatives. The State Office of History and
Archaeology, with the assistance of the other land managing agencles and
others, will begin the public consuliation and compilation process during late
spring and early summer, 1994. A series of public presentations and
discussions will be held In spill area communities and a detdiled set of
proposals will be prepared with cost estimates. During Oclober and
November 1994, local communities will again be consulted and opinions
solicifed. During December, 1994, through Aprl, 1995, a set of
recommendations will be compiled, The recommendations will be presented
to the Trustees in May 1995,



€. PROJECT DESCRIPTION

1. Resources and /or Associate Servites: The resources to be restored by this .
project are archaeclogical sites damaged during the cleanup phase of the

Boon Valdez off spifl. Qut of the 19 sites identified as Impacted four sites occur

in the Prince William Sound areq; four sites in the Kendl Peninsula area; and 11

sites in the Kodiak island/Alaska Peninsula area. All were Identified in earlier

studies as impacted by vandalism or cleanup activities. Restoration

exarninations during the FY93 project provided draft plans for restoring the sites

during FY94 or have initiated restoration to be continued during 1994 activities,

Artifacts obtained during cleanup and damage assessment activities need to

be preserved and stored as well,

2. Relation to Other Damage Assessment/Restoration Work: This project is
based on damage assessment studies by Jesperson and Griffin, 1991 and
Reger.etf, al, 1992 (ARCH 1). The 1994 work plan bul i::is also on the fi ndmgs of
restoration fleldwork done during 1993,

3. Objectives: The first objective of the project is to conduct site-specific

restorative action at injured archaeological sites. Detalled work plans by each

agency will be completed by March 31, 1994, Feldwork will be initiated by

June 1, 1994. The second objective is the compiliation of iInformation about

current site preservation programs relating to the ol spill, development of
recommendations about preservation of arlifacts from the spill activities and .

protection of injured archaeological sites. A written initicl explanation of the
intent of the second project objective will be sent fo each of the communities
to be consuited durzng the project. Draft suggesﬁons for site s:md artifact

1994. Draft pro;ec’r re;:«or*fs for bo?h,ab;ecf&es will be completed by December
31. 1994, and final reports completed by May 31, 1995 :

4, Methods: The FY94 phase of archaeological site restoration will involve
completing damage assessment at sites not previously examined adequately
and restoration at sites where assessment was initiated or postponed during
the FY93 phase. Restoration measures will operate under the following
parameters:

1. Furiher analysis of injury will be pursued af sites with documented
injury but with no major effort at identification of additiondl sites.

2. Recovery, analysis, and curation {(and where gppropriate,
repatriation) will be pursued for any remaining archagsological
resources that were exposed or disturbed by oft spill related injury.

3, Data recovery to compensate for the loss of important
archaeological information af injured sites and/or the stabilization
and physical repair of disturbed areas wi‘thin injured sites will be
the aims of the project.




Deveiopment of the preservation strategies will include consultation with
locatt cultural preservation groups and museums in the spill area about local
programs, analysis of agency efforts and development of recomrmendations
for each area, Consideration will be aimed at artifact collections produced
from damaged sites and strategies for protection of injured archaeclogical
sites. Agency specific activities during 1994 are described in aftached

appendices.

Following the guidelines established for the 1993 workplan, a three
category approach to restoration will be recognized. The three categories
described In the 1993 workplan included: (1) adequate investigation |
assessment, and documentation of the original injury: (2) physical restoration of
injury resulting from oil spill response activities, looting., and/or vanddiism: and
(3) monitoring of the direct effect of oiling. Procedures outlined here are the
standard (in prictity of importance) around which agencies will design their
programs.

a. Assessment of injury -

The field damage assessment should address and document in
detail the locations, extent, and nature of injuries and the
archaeological resource injured. Complete field notes documenting the
assessment are critical.

An accurate map of the site, documenting ifs present condition is
necessary. The map should record topographic features, culfural
features, disfribution of exposed artifacts, test locations, location of mean
high fide, erosion exposures, and locations of looting, vandalism, or other
imjury to sites, Site maps should approximate or exceed accuracy and
detgil shown in the affached example. A permanent datum and a
secondary reference point will be established.

The cumrrent status of injury will be documented. An accurate
measure of the extent of the injury, both horizontal and vertical, will be
made., Additionally, an estimate of the ared which will be subject to sife
restoration will be conducted. Necessary tests will be performed in the
intertidal area for buried cuitural material and oil contamination,

Stratigraphic profiles wilt be recorded in detadiled drawings
annotated with Munsell color descriptions.

Excavations made and data collected, through sediment
sampling., artifact, collection. ete., will be recorded with three point
provenance. Excavation techniques, scresning and other methods used
wilf be documented. A full photographic record of the current status of
the site will be completed. Photograph stations will be marked and
referenced to a permanent site datum. Photo records will include rofl
number, film type, frame number, subject, direction of view, date, fime,
and name of photographer. An estimate of archaeoclogical value, cost
of restoration, and damage assessment report will be prepared,



b. Emergency Restoration
if emergency restoration is appropriate following damage

assessment, the techniques used should follow those generally —
recommended under the Archaeological Resources Protection Act ‘
{(ARPA). Restoration may include controlled recovery and analysis of any
disturbed archaeological resources. It may also include clearing off the

face of injury exposures and excavation of small tests to determine the

full extent of injury and site significance,

Restoration of looter or vandal excavations by back filling, ground
contour reconstruction, and surface stabilization will include drawing
stratigraphic profiles. The limits of the disturbed deposits will be marked
prior to backfilling, such as by lining the hole with perforated plastic
sheeting. Restoration may also include stabilization of the resource by
instaliation of physical barmiers or other protective devices 1o protect the

site from further disturbance,

Proposals for future site restorafion work need fo be accurately
plotted and keyed 1o the site status subsequent to the 1994 efforts.
Estimates of the cost and site area involved will be calculated.~

¢. Monitoring Cit Contamination and Sample Collection

Sediment samples will be collected from sites where contamination
by oiling Is suspected based on past observations or current observation.
Samples will be collected from three locafions within or immediately
adicacent to the site boundary: one in the low intertidal, one In the mid
interfidal, and one in the upper intertidal. Samples may be collected
from above the high tide line as necessary. Sampling locations will be
referenced to o permanent site datum by compass azimuth and
distance recordation,

Smatll sample unifs, each about 20cm square, will be excavated af
each sample location. Two primary samples will be collected from each
unit, one from approximately 10cm below the surface and one from
approximately 10 above the ‘sterile base®, Duplicate sampiles similar to
the primary samples will also be collected. Arifacts or other
archaeclogical remdins encountered during saompling will be recorded
and collected using standard archaeological methods, Chemically
cleaned 250mi sampling jars will be used to collect the sediment
samples. The primary and duplicate samples will be collected using
sterile fools. A label noting the sample number, datfe, time. iocation, and
collector will be affixed to each sample jar. Duplicate samples will
receive duplicate documentation with sample numbers being
distinguished by assigning an A" postscript to primary somples and o 'B*
postscript to the duplicate samples.

Sediment samples will be screened using a Hanby test kit to detect
presence or absence of petroleumn hydrocarbons in a small portion of
the primary samples. if the preliminary screening detects presence of
petroleum hydrocarbons, the remaining portions of the primary samples
will be submitted fo a laboratory for analysis by the HPLC/ UV .
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fluorescence method, That method will distinguish between broad
categores of pefroleum hydrocarbons but will not specifically identify
Exxon Valdez crude oil. if such contaminant is strongly suspected o
more expensive analysls for total pefroleum hydrocarbon will be
necessary. )

d. Reporis

Each participating agency will be responsible for the preparation
of reports on its assigned portion of the work, These reports will adhere
to content and editorial conventions of the Secretary of the interior’s
Standards for Archaeclogy and Historic Preservation and the style guide
of American Antiquity. Format for agency reports will follow the
guidelines distibuted by staff of the EVOS Trustee Council, Before the
end of October 1994 each agency will prepare and submit an interim
progress report on the resulfs of the season’s fieldwork. These individual
reports will be compiled by DNR into a single document that will be
infroduced by a synthetlic summary of the preliminary findings. Agency
reports will be submifted fo DNR in WordPerfect 5.1 or compatible format
on computer diskette.

The preparation of a final report on the 1994 activities will await
the completion of radiocarbon and other special analyses. These
analyses, to be performed under contract, will take several months fo
compilete, as will the curatorial work on the project's collected
specimens and documentary record, A report on the curaterial work
and the resuits of the special analyses will be incormporated into the final
report, This report will be of publishable quality and undergo peer review
prior to completion and submital,

. Curation of Collections

The collection of archaeclogical specimens will be kept to the
minimum necessary to accomplish the proposed work. These specimens
will include both artifacts and associated scientific specimens (e.g. soll
samples, pollen samples, faunal material, efc.).

Once study of these spacimens is completed, those tems that
have not been subjected o destructive andlysls (i.e. radiocarbon
samples for dating) will be managed and preserved as a unified N
collection according o the professional museum and archival standards
and practices outlined in the Curafion of Federally-Owned and
Administered Archaeological Collactions, 36 CFR Part 79. Curation is
used here o refer to inventorying, accessioning, labeling. and
cataloging collection. it also refers to the perpetual storage and
maintenance of collections in using appropriate methods and
containers, and under appropriate environmental conditions and
physically secure controls,

All prirnary documentary records generated by the project.
including those that will form the information base for the continued
care and management of the archagological artifacts and specimens,
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will also be curated, These archival records of the project together with
the artifacts and specimens will make up the col iec?zons that will be
placed in permanent curatoridl care, ,

The combined collections derived from the work of al four of the
parficipating agencies will be placed in a single, federally gualified

~ curatorial reposiiory. A repository was not selected for the 1993

collections, however, most ol spllt associated collections have been
accessioned at the University of Alaska Museum. The 1994 collections
will be accessioned o that repository unless a more appropriate, but
equally qudlified, facility s identified. The ADNR, as lead agency for the
project, will be responsible for arranging for o curatorial repaository.,

f. Special Analyses ‘

The Alaska Department of Nafural Resources will execute and
administer alf contracts for special analyses. Special analyses include
the processing of radiccarbon dating samples and oll monitoring
samples acquired in the course of the project.
g. Cther Procurement Actions

Excepting the curation of archaeologicdl specimens and special
analyses, oll other procurement actions necessary to the
accomplishment of the project will be the responsibitity of each of the
four individual participating agencies, This includes the purchase of
basic supplies. equipment, and any sewvices necessary for repatriation of
human remains, culfural patrimony, or unassociated funerary items,

h. Consultation with interested Native American Groups

The repatriation and/or reinferment of any disturbed Native
American human remains and related cultural ftems {(per ARPA and
NAGPRA)Y will be provided for. Contacts and consultation with Native
American groups as required by 36 CFR 800, ARPA, and NAGPRA shall
be the responsibility of the individudl! participating agencles. No fleld
work will be performed prior to the accomplishment of these contacts

and consuttation. This activity is best handled by the individudl agencies

because each has its own established lines of communication with
interested Native American groups and the individual agencies will be in
the best position to provide information on thelr detalled work plans and
fisld schedules.

Each agency is responsib e for developing and implementing an

individual plan for the work that will be conducted on the lands which they
mdminister (for individual agency work plans see Appendix 1), '

DNR will return to sites documented during 1993 and perform restorative

measures. Those sites include AFG-046, AFG-081, AFG-098, SEL-178, SEW-440
was not visited during 1993 and the upland part of the site is being restored by
the US Forest Service during 1994, DNR efforts o dedl with restoration of
intertidal remains will be coordinated with the U.S, Forest Service. DNR will
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additionally perform
coordination activities
and arange sample
processing.
Investigation of spill
areq cultural resource
protection programs will
be designed and
coordinated by ADNR
with cooperation of the
federal land managing
agencies.

USFS will direct
restoration work af SEW-
440 and SEW-488,
Restoration of the
vandat disturbed SEW-
004 will be confracted , -
by the USFS folowing  pigure 1. Sites to be visited during Project 94007,
standard agency
procedures with
federally qualified contractors. Restoration work at S8EW-440 will emphasize
documentation of significance of the site and extent of damage. USFS
personnel will accompany the State in consuliation visits to Prince William
Sound communities while investigating local preservation program needs,

NPS wilt emphasize restoration of the vandal disturbed Cape Gull Site,
XMK-058. SEL-188 will be re-visited to continue resforafion begun during 1993.
NPS personnet will accompany the State praservation program visits to
cormmunities with interests common with NPS management responsibilities.

USFWS will retumn to site KOD-171 where vandalism is o continuing agent
of site damage. Restoration efforts begun during 1923 will be continued and
USFWS personnel will coordinate with the State preservation program visits to
communities in the Kodiak area.

5, Location:

The geographic area of the project includes the Prince Willlam Sound,
Cook Inlet/Kendi Peninsula and Kodiak/Alaska Peninsula regions. The specific
locations of the sites which will be part of this project are subject to
confidentiality restrictions. No restoration work will be conducted outside of
federal or state land. In cases where there is multiple agency ownership of
particular site, the designated lead agency for that site will conduct the work,
if part of the targeted site is in private ownership, all restoration work will be
rastricted to the agency-held portions of the site, The participating agencies
may enter private land to gather information relative to the production of an
overall site map, provided thal the agency has oblained the express
permission of the land owner,



&. Technical Support:

sample hydmcc:;bon analysis, and permanent c:urcmm of coliected material

in addifion to qudlified archaeological field persomei C14 dating, .
{per 3& CFR 79), will require technicadl support.

7. Contracts:

Contracts for C14 dating, hydrocarbon analysis, and permanent curation
of collected material are necessary to.provide technical support not available
in house. Those contracts will be administered by the Department of Natural
Resources using standard State procedures. The US Forest Service has decided
to contract restorative action at SEW-004 which will be administered under
standard US Forest Service procedures and contracting policles in accordance
with federal standards for professional qudlifications of personnel. Contracts
for film processing. air charter, boat charter and repaotriation expenses from
specific agency activities will be administered by the individual agencies,
according to the appropriate contracting and procurement procedures.
Duplication costs of the final compiled report will be administered by DNR,

D.  SCHEDULES

Each agency will be responsible for arranging their own logistics
including fransport, housing, and food. Such logistical arangement mcxy be
integrated with other projects or with other agencies.

May 15, 1994 A written explanation goes o eleven ofl spill communities
that the compilation of information about local preservation
attempts and concerns. A letter will be included which
requests a meeting with local concemed people to survey
thelr wants and needs.

June 1, 1994 Fieldwork on restoration pro}éc’rs will commence,

July 15, 1994 Contractudl arrangements o process radiocarbon samp?
will be established,

October 15, 1994 Draft reports of fleldwork resulfs will be completed. Draft
plans for coordinated resource profection programs in the
spill area will be available for local public comment,

March 1, 1995 Final field reports by agencies will be submitted to DNR for
compilation info final report.

May 31, 1995 Final report to Trustees submifted for Project 24007,
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E. EXISTING AGENCY PROGRAM

The Alaska Department of Notural Resources does not have an on-going
fleld program dedicated to archaeological site location discovery in the ol
spill areda.- No other ADNR field archaeology activities in the spill area exist
other than on a specific, short term project basis for other agencies. The
National Park Service does have o program aimed at characterizing site
location criferia along the Gulf of Alaska coast but the program does not
aftempt site monitoring or infensive excavation. The U.S. Forest Service has a
very small and intermiftent effort at satisfying agency responsibllity for specific
project impacts on sites but no program of systematic site monlttoring or
investigation. The U.8, Fish and Wildlife Service has a simiiar presence in the
Kodiok area but on an even more m‘rarmzﬁan? basts,

F. ENVIRONMENTAL COMPLIANCE/PERMIT/COORDINATION STATUS

The National Park Service (NPS) has taken the lead role in preparing an
environmental assessment which evaluated the site speicific archaesigocial
restoration proposal for the 1993 work phase, The work proposed for 1994 is
identical in nature and less extensive. The NPS determined that the proposed
action will benefit natural and cultural resources with a minimum potential for
adverse effect as documented by the environmental assessment. The
restoration activities, which seek to repair c:rchaeoiog cal sites Injured by the
Exxon Valdez Off Spill, will provide for the salvage of archaeolegical artifacts
and information from these sites and will aid the restoration of soils and
vegetation on disturbed archaeological sites. U.S. Forest Service regulations
dictate that a detailed environmental analysis be prepared by that agency for
its getivities and is on file in Forest Service records.

The proposed project is subject to the provisions of the Nationgl Historic
Preservation Act, the Archaosloglcal Resources Protection Act, and the Native
American Graves and Repafriation Act. The project will be carried out in
conformance with the consultative processes and standards demanded by
these legisiative mandates. Coordination between project agencies, and
consultation and/or coordination with Native village and regional organizations
will be accomplished as necessary.

The proposed action complies with the Endangered Species Act, the
Marine Mammails Protection Act, and Executive Crders 11988 and 11990,

There will be no restriction of sushistence activities as documented by
the Alaska National Interest Lands Conservation Act, Title Vil Section 810(a)
Summary of Evaluation and Findings.

G. PERFORMANCE MONITORING
Meeting project deadlings and objectives by the individual agencies as
outined In the schedule section will be the measure of performame for this

project, Normal agency chain-of-command will insure compliance with
project godals in the allotted time and continuity in the event of personnel

11



changes.
H. COORDINATION OF INTEGRATED RESQARCH EFFORT

- The intent of the preservmzom progzcm study phase of the project is to
document the various pregrmms in the spill area and dllow coordination. The
State of Alaska has no on-geing archaeological research or inventory project
in the ol spill area. The National Park Service has an on-going program site
inventory effort intended to characterize site environments but which does not
address site specific injuries. The U.S. Fish and Wildiife Service and the U.S.
Forest Service have minimal programs, dealing with effect of nommat agency
activities on sites but which are nof related to the sites being restored.

I PUBLIC PROCESS

The public in bcaé communities will be involved In project process during
consulfation for the preservation program coordination study phase, The
public will have an cppormnify for involvement in the information gatherng
phase and af the draft review phase. Site specific restoration phase activities
are subject to site location restrictions under reguirements of ARPA and State
policy (DPOR Policy 50200).
4. PERSONNEL QUALIFICATIONS

See attached resumes for key project personnel,
K. BUDGET

See attached detailed project buc:ige? 'f;:riﬁs 2A and 3A.
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Project Personnel
Judith E. Bittner

Office of History and Archaeology
Department of Natural Resources
P.O, Box 107001

Anchorage, Alaska 99510-7001
Office Phone: (907) 762-2622
Office Fax: (907) 762-2628

Education

1973 M.5., Anthropology, ABD, University of Wisconsin, Madison
1969 B.A., Anthropology. with Honors, University of Arizona
Work Experience -

1984 - 24  State Historic Preservation Officer and Section Chief of the Office
of Histery and Archaeoiogy

1983-84 Historian, Division of Geological and Geophysical Surveys,
Department of Natural Resources

1982-83 Director, Division of Parks, Department of Natural Resources

1974-81 Instructor, part-time, Anchorage Community College and
University of Alaska, Anthropology Native American courses.

1976-77 Consultant, Cultural Relations

1974-82 Administrative Manager, part-time, Chamer Company. inc.,

Commission Membership/Professional

National Conference of State Historic Preservation Officer
Vice-President, 1994
Tregsurer, 1992 to 1994
Board of Directors, 1990 to 1992
Chair, Advisory Council on Historic Preservation Committee
National Trust for Historic Preservation
Board of Advisors. 1989 to present
Chair, Western Regionagl Advisors, 1991 to 1993
Member, Trustee’s Property Committee, 1991 fo present
Administrative Committee, 1991 to 1993 ’
Iditarod National Historic Trail Advisory Council, Dept. of Interior
Member, 1982-1983; 1985 to present
Historic Sites Advisory Committee
Chair, 1984 to 1993
Alaska Historical Commission
Ex-officio member, 1984 to present
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Alaska Historic Records Advisory Board

Member, 1984 o present

Chair, 1993 to present
Alaska Association for Historic Preservation

Board of Directors. 1983 to present
Anchorage Historic Properties. inc.

Board of Directors and Secretary, 1986 to 1991
Alaska Historical Society

Board of Directors, 1984 to 1987
Museums Alaska, Inc., .

Board of Directors, 1983 to 1986; Vice President, 1984 to 1986
Historic Anchorage. inc,

Board of Directors and Trecsurer, 1982 to 1985
Anchorage Historical and Fine Arts Commission

Commission member, 1981 fo 1988
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Douglas R. Reger

Archiaeologist il

. Office of History and Archaeclogy
Alaska Division of Parks and Qutdoor Recreation
P.O. Box 107001

Anchorage, AK 99510-7001

Education

1981 PhD. - Anthropology. Washington State University
1973 M.A., Anthropology. Washington State University
1970 B.A.. Anthropology. Universify of Alaska

Professional Experience:

1964 Feld and museum assistant, U. of Alaska, Fairbanks
1965 Field assistant, U, of Alaska, Fairbanks -
1966 Fleld assistant, Alaska Methodist U,
1966-67 Laboratory /research assistant, Alaska Methodist U,
1969 Shiort fleld surveys, Cordova and Katmai, AK
1970 Field School instructor, Alaska Methodist U., Tangle Lakes
1970-71 Excavated site 49KEN-029, near Kenai, AK
1971 Salvage archaeologist, Alyeska Pipeline Project
1971-74 Teaching assistant, Washington State U,
. 1972 Assistant Highways archaeologist, Washington State U,
1973 Project Archaeologist, Homer Soclety for Natural History

1974-75 Regional archaeologist, USDA Forest Sewvice, Alaska Region

1975-82 Alaska State Archaeologist, Alaska Division of Parks

1978-82 Deputy State Historic Preservation Officer, Alaska

1982-86 Archaeologist, Alaska Division of Geological and Geophysical
Surveys

1986-94 Archaeologist, Office of History and Archaeology. Alaska Division
of Parks and Cutdoor Recreation

Publications/Reports

1972 An archaeological survey in the Utopia area, Alaska,
Anthropological Papers of the University of Alaska, 15(2), with
Richard D, Reger

1974 Prehistory of the northemn Kenai Peninsula, IN Prehisfory of the North
Americon Subarctic: the Athapaskan Question, edited by JW.
Helmer, 8. VanDyke, and F.J. Kense, U. of Cdlgary, p. 16-21

1977 An Eskimo Site near Kendi, Alaska, Anthropological Papers of the
University of Alaska, 18(2). 37-52




1983 Norton: a changing southeastern boundary, Arclic Anthropology
19(2), $3-99, with Joan B. Townsend

1987 Archaoelogy of a late prehistoric subsistence locality, the Clam
Guich Site (49KEN-045), Anthropological Papers of the University of .
Alaska 21: 89-103

1992 Effect of crude oll contamination on some archaeological sites In
the Gulf of Alaska, 1991 investigations. Office of Hisfory and
Archaeology Report No. 30, Alaska Division of Parks and Outdoor
Recreation, p. 1-138, with J. David McMachan and Charles E.
Holmes

Professional Affiliations

Society for American Archaeology. Alaska Anthropological Association




Terje {Ted) G. Birkedal

Chief, Division of Cultural Resources
National Park Service, Alaska Region
2525 Gambell Strest

Anchorage, AK 99803

(P07) 257-2668

Education

1976 Ph.D, Anthropology, Unive’rsify of Colorado
1970 M.A., Anthropology. University of Colorade
1968 B.A. cum loude, Anthropology, University of Colorado

Field Experience

1965-1992; Survey and excavation experience includes Western Slope or
Rockies, Colorado: High Grass Plains, Colorado; Colorado Plateau Areg of
American Southwaest (Colorado, Utah, Arizona, and New Mexico): Rio Grande
Valley, NewMexico: Delta Area, Louisiana; Southwestern Norway: Bella Belia
Reglon of Canadian Northwest Coast; Guam (Micronesia); and various
locations in National Parks of Alaska, Includes both prehistoric and historic
archaeological experence.

Professional Job Experience

1971-1975  Instructor, Department of Anthropology, University of Guam

1976-1982 Archaeologist and later Branch Chief, Branch of Indian
Archaecological Assistance, Southwest Region. National Park
Sewvice, Santa Fe Region, National Park Service, Santa Fe

1982-1985 Chief, Branch of Archaeological Resource Management,
Southwwest Region, National Park Service, Santa Fe

1986-1992  Regional Archaeologist, Alaska Region, National Park Service,
Anchorage

1992-1994  Chief, Division of Cultural Resources, Alaska Region, National Park
Sewvice, Anchorage

Professional Affiliations

Society for American Archaeology: Alaska Anthropological Association:
National Trust for Historic Places: Sigma xi: Scientific Honorary Society
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Charles E. Diters

Regional Archaeoclogist/Regional Historic Preservation Officer
Alaska Region

U.S. Fish and Wildlife Service

1011 k. Tudor Road

Anchorage. AK 99503

(907} 786-3386

Education

1977 AM, Anthropology. Brown University
1971 AB.. Anthropology, Dartmouth College

Field Experience

1970 Excavation, Hedly Lake Village Site, Alaska (University of Alaska)
1970 Survey, Alyeska Pipeline route, Hogan Hill to Black Rapids
(University of Alaska)
1971 Excavation, Aniganigaruk and Mosquito Lake Sifes, Atigun Canyon,
Alaska (University of Alaska)
1977 Survey, National Petroleum Reserve, Alaska (National Park Service)
1978 Survey, National Petfroleum Reserve, Alaska (National Park Service)
1978 Excavation, Russian Bishop's House, Sitka National Historic Park,

Alaska (National Park Service)
1980-82 Surveys and project clearnaces, Chugach National Forest, Alaska
1982-94 Surveys and project clearances, National Wildlife Refuges
throughout Alaska

Professionual Affilialions

Society for Ametican Archaeology. Alaska Anthropological Association; Arctic
institute of North America




John L. Mattson

Forest Archasologist
U.S.D.A, Forest Service
Chugach National Forest
3301 'C* Shreet, Suite 300
Anchorage, AK 99503-3998
(907} 271-2513

Education
1985 PhD., Anfhropology. University of North Carclina at Chapel Hil
1962 B.A., Anthropology, University of Washington

Papers and Publications
Numerous papers, reports and arficles -
Field Experience

Pacific Northwaest, Southeast, Alaska
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Linda Finn Yarborough
Assistant Forest Archaeologist
U.S.D.A. Forest Service
Chugach National Forest
3301 *C" Street, Sulte 300

Anchorage, AK 99503-3998
(Q07) 271-2511

Education

Currently  PhD Student, Anthropology, University of Wisconsin, Madison
1974 MA., Anthropology, University of Toronto

1973 B.A.. Anthropology, State University of New York

Papers and Publications

Numerous papers, reports and czrticies

Field Experience

Archaeological Survey, testing, and excavations throughout many regions of
Alaska
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EXXON VALDEZ TRUSTEE COUNCHL
1994 Faderal Fiscal Yaar Project Bodagu

Dctober 1, 1883 - Seprenthsr 30, 1994
Travel
toger Traved o Fairbanks Musewn 11 tip - $450 air twe 1+ £ 5 days per diem @ $987day)

ot gronapr taties 0 Kodad, Honmo, Sowand, Ponce Whithad Souod cotenaantien, Pony Grohany, Eoglish Bay,

oo By, angd Karfuk
P12 trips - S3BO oir e o

trpvet

4.5 days per dugn 88 8%y

Travel Total

Heprit/intom Remai;iiﬁi

$1.0 0.0

3/

Contractual;

Agency: AK Dept. o ural Resaurces R

Poosed B394 §:30 Ads

Hepet Film Proveasing $13..3 213 ()
Bopart Dygptication $0G. 2 25
Hopmidation - rebunal of lnmon rensabis 10 congdy waith Federal Low [IRAGSPRA (33 CHIT Fan 103 51.0 $2 5
Curation contract wobh artifact repositories for centollad curation {38 CFR 78 5.0 SGR3
Sedier saoipie pracessing - 114 sediment samples @ 5758/ 5anyste $0.0 588
fRadio cwbon sanples provessing - 20 samples @ 5285 sample 3.0 $5 3
Ay charter, fixed wing (8 howrs @ 35000 18 hevgs @ $250 o $0.0 $8.5
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EXXON VALDEZ TRUSTEE COUNCIL
1994 Federal Fiscal Year Project Budget
October 1, 1893 - September 30, 1894
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1994 Federd Fiscal Year Projoet Budge
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Project Description: Site Specific Archeotogical Restoration will ulilize foll

e P83 Additional previously identified dured sites will b restored.
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EXXON VALDEZ TRUSTEE COUNCHL
§994 Faderal Fiscal Year Project Budyget
October 1, 1883 - September 30, 1584

Agency: Dept. of Agriculture, Forest Service
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(3!;!}:(.:£$ig\ non{yac] 1G Le:f‘”; $- §9{\3*£§<)\ s{}o vt B
Fitn develnpmoit $G.0 Y 3
A
Contractual Total $22.% $32.1
arigend
o Project Mumber: 894007 FORM 138
Froject Title: Site Specific Archaenlogical Restoration sup
P 6 of 13 D ot
1994 age B¢ Sub-Project: " 5 -
PROJECT

[ E M S




EXXON VALDEZ TRUSTEE COUNCHL
1994 Federal Fiscal Yaar Project Budget
Getober 1, 1993 - September 30, 1904
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ARCHAEOQLOGICAL SITE SPECIFIC WORKPLAN, 1994
DEPARTMENT OF NATURAL RESOURCES .
Office of History and Archaeoclogy

Project Manager: Judith £, Bitther
Project Leader: Dougias R. Reger

The site specific resforation project (94007) activitles planned by the
Office of History and Archaeology, Alaska Department of Natural Resources,
during 1994 include two main efforts. The first is continuation of the field
documentation and monitoring begun in 1993, The second part will be
compitation of data about various cultural heritage preservation programs in
the splll area and devising a plan for coordinated approaches for the fulure,
The primary ob}ec‘ave of the second activity will be fo protect damagad sites
and related collections,

Staff of the Office of History and Archaeology visited sites on Nuka Island,
in Port Dick, and on Shuyak Bland during 1993 fo document damage to sites in
a fashion where future monitoring of the sites will be standardized and
simplified. A draft preliminary report of OHA activities for 1993 has been
submitted fo the lead agency, NPS, for inclusion in the 1993 fieldwork report,
Site maps were prepored of SEL-178, SEL-215, SEL-220. AFG-046. and AFG-081
and photograph reference points established, SEW-440 was 1o be visited
during 1993 but was not due to lack of suifable field time and to weather
problems.

Planned work during 1994 will involve retuming o sites mapped during
1993 fo relocate site datum and photograph points and fo document any
changes which have taken place. Features, artifacts, and other data
recorded during 1993 will be re-located and any new evidence of vandalism
documented. Photographs from 1993 which docurment 1993 conditions will be
taken into the field to provide o comparison and insure site views are
duplicated in 1994,

Sediment will be tested for presence of oif using a Hanby Feld Testing Kit
and if petroleum hydrocarbons are indicated, further samples will be collected
for more sophisticated igboratory analysis. Sites where sediments will be
investigated include AFG-098, AFG-046, SEL-178, SEL-216 and SEL-220.
Addifionally, a visit fo SEW-440 will be coordinated with the US. Forest Service
fo sample beach sediments at that siteand document current status,

Restoration was altempted at AFG-081 during 1993 by filing the hole left
by vandals with rocks, and gravel then covering with wood, seq weed and
grasses 1o stabilize the surface and encourage revegetation. That fill will be
exarmined to monitor effectivenass of the restoration attempt,

The Perevalnie Passage Site will be re-visited to monitor for vandaiism
damage and collect remains from the beach o preserve them from
destruction. Human remains which were eroding cut of the midden during .
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1993 will be collected with isolated skeletal parts noted in 1993 and the
appropriate native group consulted for repatriation. A detailed plan for
restoration will be developed for the site.

The second objective of Restoration Project 94007 is the compiiation of
information and reguirements of various heritage site preservation programs in
the spilt area, The intent is to determine fulure needs for the protection from
spill related damage and develop o coherent appreach to preservation. A
letter outlining the intent of the effort, ifs limits, and a request for consultation
with local communities and interested groups will be sent to spill spill area
groups in late spring or very early summer. Much of the impetus for the effort
came from requests for consfruction of museums or similar facilifies in various

Figure 2: Qi Spil area communities o be consulfed during Hertage
Praservation Plan phase of Restoration Project 94007,

communities of the spill aren. Trustee staff and the Executive Director of the
Counct felt that a cobherent, redlistically aftainable plan of protection for the
areq is nesded. That is the objective of this part of the project. A
representative from the Office of History and Archaeology accompanied by o
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representative of the locally appropriate federal agency will meet with
inferested parties and record data about focal facilities, programs and needs.
A summary of findings and recommendations will be prepared for local review
and comment by October 15, 1994, Comments received on the draft will be .
Incorporated in « findl report to the Trustees Council fo be submitted by May
31, 1995,
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Work Plan—Site Specific Archeological Restoration (Project 94-007)
U.S. National Park Service (Phase I, 1994)

Agency Project Leadern Ted G. Birkedal
Background

Under the aegis of, and in conformance with, the general work pian for Site Specific
Archeological Restoration, the U.S. National Park Service (NPS) has undertaken site
speciiic archeclogical restoration at three archeological sites in 1993, and will
complete appropriate site specific archeclogical restoration at the same three sites,
Kaguyak Village site (AFG-043), the McArthur Pass site (SEL-188). and the Cape Gull
Cove site (XMK-058) during the 1994 field season,

Two of the sites, AFG-043 and XMK-058, are located within Katmal National Park and
Preserve. The third site. SEL-188, s located within Kenal Fords National Park, To date,
these three sites represent the only NPS sites that have been documented as injured
and stil require restoration action (Jesperson and Ghffin 1992; McAllister n.d.),

Specific restorative actions to be conducted at each site in 1994 are detalled below:

Cape Gull Cove Site (XMK-058)

XMK-058, which is located on the westemn shore of Shelikof Strait, consists of
prehistoric midden. three house deprassions, four small depression fealures, and ¢
scatter of inferfidal artifacts. The site was heavily olled during the Boon Valdez spill
incident, was subject to minor vanddlism, and suffered further injury during the ofl spiil
response aclivity. The restoration medasures recommended include full field site
darnage assessmant, physical restoration, and ol effect monitoring.

1, Injury Assessment

The existing site map (NPS 1993) will be used to continue documenting the
site’s present condition and show any new nafural or human-caused
disturbonces or injuries. using the existing datums.

The sife visit will be made af o time whean the vegetation pemnits the current
status of Injury o be documented, including a measure of the extent of the
injury. If significant physical resforations are necessary, an estimate of the area
which will be subject to site rastoration will be made,

Profile drawings. with sofl and Munsell color descriptions, will be obtained from
strafigrapnic exposures,

Charcoal samples for radiocarbon datling will be collected, as appropriate.
Distribution of exposed arfifacts will be recorded. Artfifacts scaltered on the
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surface as a result of vandalism will be collected, calaloged, and curated
using standard curation procedures.

Looter's holes and backdirt piles will be investigated, The exient and kind ::}f.
investigation will be guided by standard ARPA procedures. Any artifacts

focated cut of their primary context as a consequence of vanddalism will be
collected. ~

Al tests and evidence collected, including sediment saompiling, arfifact
collection, and so forth, will be provenienced in three dimensions in reference
to the map datum, either by Cartesion coordinates or by azimuth, distance,
and elevation. Details of methodology will be documented.

A full photographic record representing an update of the status of the site will
be oblained. The photographic stations will be referenced to the site datum.
Photo records will document rofl number, film type, frame number, sublect,
direction of view, date and time, ond photographer,

A determination of archeological value and cost of any additional restoration
and repair will be made and g damage assessment report prepared,

2. Emergency Restoration

Restoration measures were not taken in 1993 due 10 a heavy vegetative mat
that preciuded any kind of damage assessment, .

Restoration will include conbrolied recovery and analysis of any disturbed
archeological resources and clearing off the face of any injury exposures and
excavating small tests of adjacent deposits. Test excavations may be
necessary to defermine the full extent of the injury and o document the age
and content of depasits, The permanent curation of any collected material
will be provided s previously agreed upon, per 36 CFR 70, The repatration
and/or reinterment of any disturbed Native American human remains and
related cultural items (per ARPA and NAGPRA) will also be provided for.

As necessary, looter or vandal excavations will be backfiled, the ground
contour will be reconstructed, and the surface will be stabilized, In the
instance where excavation is required, remove the vegelative mat carefully, in
one piece, and replace it after backfilling., A ground cloth will be used to put
backdirt on, to avoid long-term impacts to vegetation, The limits of the
disturbed deposits will be marked, such as by lining the hole with perforated
plastic sheeting.

Field work shail be conducted as early as possible in the summer so as to aveid
having fo deal with thick vegetation. ideal dates will be from May 1 o June 1.

3. Cl Monitoring and Sample Collection .




A full photographic record of the current status of the sample collection areas
will be obtained, using established photographic stations referenced fo the site
datum, Photo records (which may include video os well as still photographs)
will document roll number, film type, frame number, subject, direction of view,
date and fime, and pheotographer.

Monitaring the direct effect of olling will be accomplished through controlled
collection of sediment samples. Samples will be recovered from three
locations within or immediately adjocent 1o the site boundary: one In the low
interfidal, one in the mid intertidal, and one in the upper intertidal. The
sampling locations will be permanently marked on the ground and plotted on
the site map. if indicated, samples may be collected from above the high
tide iine.

Small sample units, each about 20cm square, will be excavated at each
sample location. Two primary sampiles will be collected from each unit, one
from approximately 10cm below the surface and one from approximately
10cm above the 'sterile base,” Similar duplicate samples will be collected.
Any arfifacts or other archeological material encountered in the sample unifs
wifl be collected, analyzed. and curgted,

Chemicdlly cleaned 250mi sampling jars will be used fo collect the sediment
samples. The primary and duplicate samples will be collected using sterile
foals. A label noting the sample number, date, time, location (including three-
point provenience), and collector wil be affixed to each sample. Duplicate
sampies will be designated by the same sample number but with letter
modifiers, The sample jars will be adequately sedled.

Andlysis, for total recoverable petroleum hydrocarbons and for calcium,
phosphate, and total organic carbon will be performed under contract.

Kaguyak Village Site (AFG-043)

AFG-043 is an historic (and possibly prehistoric) village site iocated on the Alaska
Paninsula north of Cape Chiniak. The site consists of abvout 25 house depressions. 13
historic structurss, a kashim. remains of o burmed Russian Crthodox church, and o
cemetery areq. during 1989 and 1990, bExxon investigators documented recent
vandaiism on the site. The restoration megsures which have been recommended
include full injury assessment and physicdl restoration, NPS accomplished some
restoration aclivities in 1993, and the following restoration activities will be carried out
at this sife In 1994

1. Injury Assessment

The existing m:ip of the site (NPS 1993) will be used as a basis to judge the
site’s present condition. Any nhew natural or human disturbances will be noted
on the map.



The site visit will be made at a time when the vegetation pemmits the current
status of injury to be documented, including o measure of the extent of the

injury. if significant physical restorations are necessary, an estimete of the ar
which will be subject 1o site restoration wilt be made. Tests for oif ‘
contamination will be made In the infertidal area again in 1994, following
standard procedures.

Profile drawings. with soil and Munsell color descriptions, will be obtained from
strafigraphic exposures,

Charcoal samples for radiocart;om dating will be collected, as cxppropric:%e.

Distribution of exposed artifacts will be recorded. Artifacts scattered on the
surface as o result of vandalism will be collected. cataloged, and cumi‘ed
using standard curation procedures,

Looter’s holes and backdirt piles will be investigated., The extent and kind of
investigation will be guided by standard ARPA procedures, Ary artifacts
locoted out of their primary context as a consequence of vanddlism will be
collected.

Al tests and evidence collected, including sediment sampling, artifact
collection, and so forth, will be provenienced in three dimensions in reference
to the map datum, elther by Cartesian coordinates or by azimuth, distance,
and slevation. Detalls of methodology will be documented.

A full photographic record representing an update of the sfatus of the site will
be obtained. The photographic stations will be referenced o the site dotum.
Photo records will document roll number, film type, frame number, subject,
direction of view, date and time, and photographer.

A determination of archeological value and cost of any additiondal restoration
and repcir will be made and o domage assessment report prepared

2. Emergency Restoration

Restoration measures were not taken in 1993 due fo a heavy vegetative mat
that preciuded any kind of damage assessment,

Restoration will include controlled recovery and analysis of any disturbed
archeological resources and clearing off the face of any injury exposures and
excavating small tests of adjacent deposils. Test excavations may be
necessary to determine the full extent of the injury and to document the age
and confent of deposits. The pemnanent curation of any collected material
will be provided as previously agreed upon, per 36 CFR 70. The repatriation
and/or reinterment of any disturbed Native American human remaging and

related cultural tems (per ARPA and NAGPRA) will also be provided for. .
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As necessary, looter or vandal excavations will be backfiled, the ground
contour will be reconstructed. and the surface will be stabilized. In the
instance where excavation is required. remove the vegetative mat carefully, in
one plece, and replace it after backfifing. A ground cloth will be used to put
backdirt on. to avold long-ferm impacts to vegetat on., The limits of the
disturbed deposits will be marked. such as by lining the hole with perforated
plastic sheeting.

Field work shall be conducted as early as possible in the summer so as to avoid
having to ded! with thick vegetation, deal dates will be from May 1 to June 1.

McArthur Pass site (SEL-188)

The McArthur Pass site (SEL-188), located on the southem coast of Kenal Peninsula,
consists of a remnant of prehistoric midden on a narow wooded bench and a
scatter of interfidal arfifacts. The site was ofiginally identified and investigated during
the 1989 Exxon Valdez oif spilt and cieamup activities, and was further tested in 1990
and 1991 (Betts, et of, 1991; Dekin, et of. 1992). Radiccarbon dates ranging from
1710£120 BP to 546050 BP have been obtained from the site. These dates and the
few diagnostic artifacts recovered suggest that the site represents an occupation of
Kachemak period (middle to late) affliated peoples.

SEL-188 was heavily olled during the bxon Valdez spill incident and suffered further
injury during the ofl spif response activity. The site is one of 24 known archeclogical
sites identified as still being in need of appropriate restoration activitles (Jesperson
and Giffin 1992; McAllister nd.), The Sife Specific Archeological Resforation Froject
(93-008) was approved by the Exxon Valdesr Gil Spilf Trustees, with the godl of
ameliorating injury to archeological sites that were impacted by oiing, olf spilt
cleanup, or vandalism as a direct result of the Exxwon Valdez off spill event, General
objectives of this restoration project included full injury assessment, emergency
restoration, and establishment of monitoring controls and collection of samples
(USNPS 1993),

As extensive work previously done at SEL-188 is considered to have accomplished
other restoration measures (Retts, ef al. 1991, Dekin, et gl 1992), the only restoration
measure which was recommended was off effect monitoring. Durdng 1993, site
documentation photographs were taken from a number of stations ond sediment
samples were collected for oil effects moniforing analysis (Kingler 1993). Sediment
samples will again be collected in 1994

Oit Monitoring and Sample Collection
A photographic record of the current status of the site will be obtained.
Photographs will be taken from stalions previously established. Photo records (which

may includs video as well as stilt photographs) will document roll number, film fype.
frame number, sulbject, direction of view., date and time, and photographer.
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Monitoring the direct effect of oiling will be accompiish through controlled collection

of sediment samples, using established protocol (USNPS 1993). As the 1993 collection
effort demonstrated, the available sediments may be of insufficlent depth to provi

more than one sampling depth (Kiingler 1993). Samples will be recovered from fhr@
focations within or immediately adjacent to the site boundary: one in the jow

infertidal, one in the mid intertidal, and one in the upper interidal. The sampling
locations will be plofted on the site map. If Indicated, samples may dlso be

coliected from above the tide-line, Any arfifacts or other archeologlcal material
encountfered in the sample unils will be collected, analyzed, and curated,

Analysis, for total recoverable pefroleum hydrocarbons and for calcium, phosphate,
and total organic cartbon will be petrformed under contract,

Field work, which will be integrated with ongoing NPS activities in the area, shcxii be
conducted between June 1, 1994 and September 30, 1994,

Personnel

The key personnsl involved in various phases of this project may include Ted Birkedal,
Chief, Division of Cultural Resources, Alaska Region: Gary Somers, Regional
Archeologist; NPS Archeologists Aron Crowell, Steve Kiingler, and Kardene Leeper and
Pat McClenahan, Archeologist, Katmal Nationdal Park and Preserve.
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Site Specific Archaeological Restoration and Cultural Resource Protection
u.5. Fish and Wildlife Service Project 94007 .

Agency Project Leaden Charles E. Diters

Introduction

In 1993 archasologists from the U.S. Fish and Wildlife Service (Service) visited
five sifes injured during the 1989 Bxon Valdez Oif Spilt and subsequent cleanup. For
four sites on Afognak Island the Service has responsibility only for the intertidat areas.
The 1993 investigations showed no new impacts to these sites from either erosion or

llegal digging. The fifth site, KOD-171 on westem Kodiak Island, continues to suffer

from ongolng ercsion and casual artifact hunting. In general, collectors concentrate
on artfifacts exposed by natural erosion.  In some cases, however exposures in the
bluffs show recent, small scale excavations. Persons involved in collecting and
digging are probably from the immediate area. Numerous cabins and set net
locations dot the shores of Chief Cove and Chief Island.
Plan for Restoration ot KOD-171

Two agency archasologists will revisit the site to document any additional
damage. This will enable us © quantify the rate at which damuage is occumng Any
new damage will be documented according to the guidelines outline in the
interagency detalled work plan, Sediment samples from the intertidal zone will not
be collected, no sign of olling was observed during the 1993 Investigation, Until the
root cause of the damage is corrected, speacific restoration measures, such s
revegetation, will not be underaken as they would not be effective, .

The only solution fo ongaing problems of collecting at KOD-171 is increased
monitoring of the site and public education. To address this long ferm need we will
contact Chief sland residents and fishermen. Since it is likely the main agents of
destruction are locally based, agency efforts 1o protect the site will fail without local
cooperation and assistance. During the visit we will provide inf»::«rmmion on site
protection and atfernpt to recrult Stewards to monitor site conditions. If we are
successful in recruiting volunteers they will be provided with cameras c:md forms for
reported findings.

Community/Agency Site Protection Planning

We will accompany representatives form the State Office of History and
Archaeology to Karuk and Larsen Bay, Village meelings in these communities will
provide information for proposals fo develop community sife protection plans,




A. Site Specific Archaeological Restoration, 94007
U.5.D.A, Forest Service

Agency Project Leader Linda Finn Yarborough

B. introduction

Current studies have indicated evidence for injury 1o 24 known sites which can
be linked o the Doon Vaoldez ol spill.  The purpose of this project is Yo provide
restorative fregtment o two sites owned by the Chugach Nallonal Forest, based on
recommendations by a multi-agency panel of experts in archaeology of the region,
chaired by Martin McAllister (1992, -

Both sites were discovered in 1989 during Shoreline Cleanup Assessment Team
(SCAT) surveys, SEW-440 is on a tambolo west of a small headiand in Northwaest Bay,
on Eleanor island, while SEW-488 is on a simiiar feature on northeastern Knight siand.
SEW-440 has both prehistoric and historic components in both intertidal zone (IT2)
and upland areas. SEW-448 appears 1o have o fairly early prehistoric component,
within the context of the known cultural development of Prince Willlam Sound. Injury
to SEW-440 corsists of severe olling af the fime of the spill, an Increase in ercsion of -
the prehistoric mikdden component as a result of foot fraffic and high pressure wuater
trectment durng the cleanup response, displacement of archaeological resources
during geological testing, and an un-backfiled excavation in the horizontal surfacs
of the site (Jesperson and Griffin 1992; McAllister 1992), Injury to SEW-488 consists of
aiing during the fime of the spill. and displacement of archaeclogical resources
during high pressure water treatment and unmonitored cleanup activities (Jesperson
and Griffin 1992; McAllister 1992). Erosion dlong three portions of the sife was
svident in 1991 (Dekin ef o, 1993). The proposed project is designed o effect the
restoration measures proposed by Martin McAllister (1992) for each of these sites, This
ncludes o full fleld site damage assessment, and recovery, analysis, and curation of
artifacts for both SEW-440 and SEW-488, with additional backfilling and surface
stabliization ot SEW-440. These sites have both been “treated o5 being eligible for
inclusion in the Naotional Register® (Mobley ef of. 19902303, although no formal
determingtion of eligibility has been made for either. The proposed work will be
accomplished in accordance with the Archaeological Resources Protection Act (PL
R6-95, 43 CFR 7), the Secretary of the Interdor’s Standards and Guidelines for
Archaeoclogy and Historic Presesrvation, and standard archaeological practices. The
planned work i based on o careful review of the resulls of earlier injury investigations.

Nonme of the planned work duplicates previous studies,

C. Project Description
Resources and/or Associated Services:

The resources to be restored through this project are two archaeological sites
in Prince William Sound: SEW-440, on BEleanor Bsland, and SEW-488, on northeastam

17



Knight Island. Studies which have identifled injury to these sites recommend
restoration through damage assessment, archaeological recovery, analysis, and
curation of artifacts, and, in the case of SEW-440, site stabilization. .

Relation to Other Damuage Assessment/Restoration Work:

This project is based on damage assessment studies by Jesperson and Griffin
(1992}, and. in the case of SEW-488, additional assessment work by a crew from SUNY
Binghamion (Dekin ef of 19¢3),

Objectives: ,

The godl of the project Is fo ameliorate the domage to the sites by
implementing the restoration measures proposed by McAllister (1992). In order to
protect and preserve the remdining culturdal depaosits It will be necessary fo
understand the nature of each site, and the extent fo which the identifled damage
has compromised or destroyed information contained in the sites.

Methaods:

The restoration measures recommended by McAllister (1992:8-12) are guided
by ARPA regulations, Section 14(c). The full field site damage assessment will include,
for each site, documentation of its present condition through mapping and
photography, documentation of the current status of injury, drawing profiles of T
stratigraphic exposures,and scientifically conducted test excavations., Ardifacts
recovered during the course of the assessment and test excavations will be analysed
and curated af a Federally approved facility for materals from National Register
eligible sites. All archaeological tests will be backfiled, as will the geologist's test ot
SEW-440, and the site surfaces will be stabiiized. .

Each site map will delineate fopographic featuras, cultural features, the
disfrivution of exposed artifacts, the locations of fest excavations, the level of mean
high tide, erosion exposures, and locations of injuries in relation to o permanent
datum andd a secondary reference point, Injured areas will be measured and tests
well be performed in the intertidal area for buried culhural materdal and ol
contamination. Stratigraphic profiles will be described in relation to soil and Munset
color descriptions, and cultural contents. Test excavations will be conducted in
notural levels where possible, and in 5 om levels where natural levels are not evident,
or exceed 5 cm in depth. Excavated material will be screened through 1/8 inch
screens, and bulk samples will be collected in g consistent manner to allow iater
analysis of macroboetanical, phytolith, pollen, and faunal datg. Arfifacts and feaiures
will be provenienced three-dimensionally in reference to the map datum. The
photographic record will include recordation from stations referenced to the site
datum ¢s well as ¢ fulf photographic record of the test excavations, documenting
the roll number, film type, frame number, subject, direction of view, date, and
photographer,

Tne estimated surface size of SEW-440 s about 120 mé, with an estimated
depth of 50 to 20 cm. No assessment work has been done on this site. The
proposed methodology is fo excavate several 50 om by 50 cm tests to locate the
boundary of the site, and to excavate four Ix} m tests in different areas of the site,
including one test in the intertidal zone, to ascertain the cultural content of the site .
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and, potentially, its significance. it is believed that this work will result in excavation
of approximately 3% of the site.

Some assessment work was accomplished at SEW-488 in 1991 (Dekin ef ol
1993}, Shovel festing established the rough boundaries of the site, and the collection
of g smalt amount of in situ material resulted in a fentative determination of site age
and cultural affiliation,  Soll samples were taken for the Hanby test for aromatic
hydrocarbons and TRPH analysis. The restoration work which remains to be done
includes location or re-establishment of the dotum, and excavation of 1x1 m test
unifs between 1991 Test Units 1 and 2 to establish the relationship between the two
areas of the site represented by the tests, and the presence or absence and
potential significance of the hypothesized extensive sequence of occupational layers
inferspersed by beach deposits. The site Is estimated to be approximately 2940 m3 in
size. and the proposed work Is expected o result in excavation of about 1% of the
site. o
Location:

Both archaeoiogical sites are in westemn cenfral Prince Willlam Sound, SEW-440
is on the norhwest shore of Northwest Bay, on northem Eleanor sland, while SEW-488
is on the north east shore of Knight sland (see atfached maps), -

Technical Support:

The required technical support includes qualified field personnel, sample
analyses, and permanent curation of collected material (per 36 CFR 79). The sample
analyses are expected 1o include hydrocarbon, petrographic, soll, macro-botanical
and wood, phytolith, pollen, entomological, and faunal analyses. Artifact and
cuitural analysis for each site will be accomplished using GIS layers and a Macintosh
computer with appropriate soffware,

Contructs:

Confracts for boat charter, radiocarbon dating. botanicdl, faunal, and soil
sample analysis, hydrocarbon analysis, reproduction of color graphics and
photographs for publication, and permanent curation of collected material are
necessary o provide technical support not available in house. Contfracts will be
administered by the Chugach Nationdal Forest using standord procedures.

Literature Cited:
Dekin, Albert A., Jr.; Mark 8. Cassell, James | Ebert, Eileen Camill, Janet M. Ketley,
Michae! R, Yarborough Peter A, Stahi, and Beth L. Turcy

1993 Exxon Valdez Ol Spill Archaeological Damage Assessment Final

Report. Report submitted to the US.D.A. Forest Service, Juneau, Alaska,

Jasperson, Michele and Kristen Griffin
1992 An Evaluation of Archaeological Injury Documentation, Exxon
Volidez Ol Spill. Report prepared at the direction of the CERCLA
Archaeoiogical Steering Commitiee,

McAliister, Martin £.
1992 Monstary Damage Assessment for Archaeological infuries
Documented in the Boon Valder Ol Spilf Response Records,
Report submitted to the Natlonal Park Service, Anchorage, Alaska,



Mobley, Charles M., James C. Hagguarty, Charles J. Utermohle, Morley Eldridge,
Richard E. Reanier, Aron Crowell, Bruce A, Ream, David R, Yesner, Jon M.
Erandson, and P.E. Buck, with an appendzx by Wiliam B. Workman and Karen W,
Workman. .
1990 The 1989 Exxon Valdez Cultural Resource Program, Exxon Shipping
Company and BExxon Company, U.SA. Anchorage.

D. Schedule

May 1, 1994 Contractual armngémen?s for logistics and to process
radiocarbon, pollen, phytolith, macrobotanical, and soll
samples will be inltiated.

August 1, 1994 Field work commences.
October 15, 1994 Draft reports of fieldwork results will be completed..

March 1, 1995 Final field reports will be subrmitted to DNR for compilation
into final report, f -

May 31, 1995 Final report fo Trustees will be submitted for Project 9&9{)?

Project personnel will include o GS-11 project leader, a GS-9 assistant project
leader, g G8-7 archaeoclogical crew leader, 2 G5-5 archagological crew m’embersg;.
Surveyor and GS4/5 Engineering Tech, A G511 geologist, and o G5-11 graphic artist.

The G811 project leader will plan the project, make arrangements for contracts,
supervise field work, and write the final report,. The GS-2 will assist the project leader

in findlizing logistics and in the field, will excavate and oversee field work In the event
that the project leader is femporarily unavailoble, and will assist in laboratory anziyszs
and in wiiting the draft report. The GS-7 crew leader will assist in field preparation, in
excavation and supervising crew members, and in laboratory analysis and data

entry. The two GS-5 crew membaers will conduct archaeologicdl field work under the
supervision of the other members of the team. The Surveyor and Engineering Tech

will establish or relocate a datum at each site in relation to GPS coordinates,

establish o north-south grid prior fo inffiation of field work, and develep a 5 meter
contour map of each site in relation fo the established datum, The GS-11 geologist

will study the terrain in the vicinity of each site and report on the fectonic and

selsmic history of each site areq. and the site araas in relation 1o the overall Prince
William Sound region. The G511 graphic arfist will assist in preparing site maps and
profites from fleld notes for the final report,
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&S5-11 Project Leader
|
% 5 ! !
5-9 Assistant Project leader  GS-5 Surveyor  GS-11 Graphic Arfist G5-11
Geologist )

|

GS-7 Archaeological crew leader GS-4/5 Engineering Tech
5

&5-5 Archaeologleal crew members

The iogistic needs for successful completion of the restoration project include
round-trip transportation between the field camp and Anchorage, daily
?ranspoﬁd?‘on between the field camp and site, food and lodging for crew members
in the field, and computing and laboratory facilities for analysls of The archaeciogical
rmaterials and scienfific samples.

E. Existing Agency Program

The Chugach National Forest program is orented fowards specific pro;ec::fs and
inventory, however the Forest does not have an on-going field program dedicated
to archaeologicd site restoration in the oif spilt area. Archaeological activities in the
spili area are undertaken on a specific, shorf-term basis relative to the specific needs.

F. Environmental Compliance/Permit/Coordination Status

Due to intemal reguiations, theChugach National Forest is developing its own
Environmental Assessment (EA) for this project. The draft EA will be completed by
March 31, 1994, it is expected that the outcome of this process will be substanticily

milar o the National Park Service EA prepared for 1993 Restoration work,  Any
mitigation measures identified through National Environmental Policy Act (NEPA)
compliance wilt become part of the project,

The proposed project is subject to the provisions of the National Historic
Preservation Act (NHPA), the Archaeologicdl Rescurces Protection Act (ARPAY, and
the Native American Graves and Repatriation Act (NAGPRA). The project will be
carried out in conformance with the consultative processes and standards
demanded by these legislative mandates, Coordination between project agencies,
and consultation and/or coordination with Native village and regional organizations
witi be accomplished as necessary.

The proposed action cormplies with the Endangered Species Act, the Marine
Mammals Proftection Act, and Executive Orders 11988 and 11990, There will be no
restriction of subsistence aclivities as documanted by the Alaska National Interest
Lands Conservation Act, Title Vi, Section 810(a) Summuary of Evaluation and Findings.

G. Performance Moniforing

Meeting project deadlines and objectives as cutlined in the schedule section
will be the measure of performance for this project, Normal agency supervisory
chain-of-command will insure compliance with project godls in the dlictted fime and
continuity in the event of personnel changes. The findl product which will be
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generated will be a project report as mentioned above under Methods, which will
be supplied to the State Office of History and Archaeoiagy |

H. Coordination of Integrated Research Effort: .
The USDA Forest Service archaeological program dedls with ‘%he effect of

normal agency activities on sifes, but is not related to the sites being restored.

Information obtained during the course of the sife restoration process will be

mi‘egrmed into the site inventory program, and considered during fufure Forest Plan

revisions,

i Public Process:

The public will be invalved in the project as required by NEPA NHPA, and
NAGPRA, and will have an opportunity for involvement during the draft review
phase. Site specific restoration activities are subject to site location restrictions as
required by ARPA. :

1. Personnel Qualifications
Curriculum vitae for key Forest Service personnei are gitached.

K. Budget
See detailed project budget forms 3A and 38, -
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NO DETAILED PROJECT DESCRIPTION REQUIRED --
PROJECT IS A CONTINUATION OF
PREVIOUSLY APPROVED WORK

BRIEF PROJECT DESCRIPTION FOLLOWS



EXXON VALDEZ OIL SPILL PROJECT DESCRIPTION
itle:  Biack Qystercatcher Interaction with intertidal Communilies
Project Number: 84020
Lead Agency: DOIFWS
Cooperating Agency: None
Cost of Project, FY94: 3$148.8K Cost of Project, FY95: 3$19.6K

Project Startup Date: October 1883 Duration: 1.5 yesrs

Geographic Area: Field data collection - Prince William Sound, AK; data analysis -
Anchorage, AK; hydrocarbon analysis - GERG, Texas A&M
Univarsity

INTRODUCTION

~ Black oystercatchers were directly and indirectly affected by the Exxon Valdez ol spill.
Oystercatchers died as a resull of contact with cruds il Additionally, disturbance caused by
shoreling oiling and the subsequent cleanup disrupted the breeding activities of
oystercatchers in Prince William Sound (PWS) during 19838 and 1890. Because black
oystercatchers take five years to reach sexual maturity, reproductive losses incurred in 1888
and 1880 could lead to low recruitment and a population decline in 1884 and 1885. Although
the number of breeding pairs increased on Green Island (ofled) from 1989 to 1892, it
decreased on Knight island {oiled) from 1891 to 1992

Black oystercaichers were also affected indirectly by the spill.  Since 1891, concentrations of
petroleum hydrocarbons in mussel beds have been monitored in PWS. Hydrocarbon
concentrations in some mussels and their underlying substrates remained relatively
unchanged between 19891 and 1892 and visible signs of oil were still present in substrates in
1883. Continued hydrocarbon contamination of invertebrates could provide chronic exposure
of intertidal consumers 10 ol The obligate use of intertidal foraging areas by black
oystercatchers make them susceptible to chronic exposure from oiled prey.

In 1882, 10 sediment samplas from oystercatcher feeding sites on Knight Island had
detectable concentrations of petroleum hydrocarbons. Within sites which supported dense
mussel beds the byssal thread mat clearly retained underlying oil. However, detectable
concentrations of petroleum hydrocarbons not only oocurred in dense mussel beds but also
in substrates that supported only modarataly dense aggregations of mussels and lacked a
well-developed byssal mat. Thus, the potential for exposure of oystercatchers to persistent
it extends beyond dense, ofled mussel beds and may even include persistent oiling in other
prey species. Other intertidal invertebrate species were also collectad for hydrocarbon
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analysis in 1893 to ascertain the relationship between other prey species and persistent
OHING.

Biack oystercatchers did not avoid feeding in or deli vermg prey to chicks from persistently
oled substrates. During 1891 and 18982, chicks raised in nesting territories that included
persistently oiled substrates gained waight slower than chicks raised in unciled territories.
This opcurred despite being provided more food. Low weight gain coupled with high food
consurmption is suggestive of oll ingestion. To verify exposure to oil, fecal samples of
oystercatcher chicks were coilected in 1882 and 1993, and these are currently undergoing
analysis to determing hydrocarbon concentrations.

The occurrence of detectabie amounts of hydrocarbons in fine sediments underlying mussel
beds scattered throughout PWS indicates that breeding oystercatchers are subject to broad
risks of chronic oif exposure. Little is known on how reduced chick growth rates transiate to
overwinter survival of chicks and, eventually, recruitment into the breeding population. The
summer of 1994 reprasents the first year that oystercatcher chicks fledged in the ol spill year
of 1988 have the potential 1o enter the breeding population, Continued individual and
population monitoring is needed to determing the magnitude and duration of chronic effects
of the Exxon Valdez ol spil on black oystercatchers in PWS.

PROJECT DESCRIPTION

A, Resource and/or Associated Service

The resowces to be studied are black oystercatchers inhabiting territories that include oiled

mussel beds, and possibly, other contaminated prey, and those inhabiting unoiled territories

within PWS.

B. Objectives

1. To determine if continued persistence of hycirocarbdns in mussel beds, and

other fing-grained substrates is being transferred 1o oystercatcher chicks via the
food chain and is responsible for depressed growth rates during the 1894
breeding season.

2. To determine the extent of use of olled substrates by foraging oystercatchers
during June and July of 1894,

3 To monitor changes in the breeding population of b ack oystercatchers in oiled
and unoiled areas of central PWS.
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Projact Description

C. Methods

Observations of feeding adults will be made 1o document specific areas of potential

exposure. Al feeding sites suspected of containing olf will be thoroughly searched for the
resence of ol A list of beach segments containing visible or olfactory signs of oif will be

compiled and transmitted to NGAA for inclusion as ofled mussel bed sampling sites,

To determine exposure to oll, fecal samples of chicks, beginning when meg are seven days
old, will be collected at seven-day intervals. Feces will be placed in a solution O}’
dichloromethane and kept in frozen storage. All samples from each nest site will be pooled,
o maximize the chance of detecting hydrocarbons, and submitted for hydrocarbon analysis.
Fecal samples will be sent to the Geochemical and Environmental Research Group of ?’“9 ,
Texas ABM University for gas chromatography-mass spectroscopy determination of aliphatic
nydrocarbon (AH) and polycyclic aromatic hydrocarbon (PAH) concentrations. inciices of ol
contamination of feces of chicks raised in territories that inciude oiled substrates wili be
contrasted with those raised in unolled territaries.

Analyses of regurgitated prey items and blood samples have been considered as aitema?:zves
1o collecting fecal samples. in both instances, these technigues were deemed mgg@r@p;&atg

for smaill chicks that might already be stressed. Because hydrocarbons are _s::ientzﬁabia inthe
feces of birds, the ease of collecting the material makes fecal sampie analysis the most viable

technique for establishing the fink between oiled mussel beds and oil in the tissue of
oystercatchers,

The effects of oil exposure on oystercatcher chicks will be assessed by measuring weights, |
tarsus lengths and bilf lengths of all chicks present at the nest site at seven-day intervals. An
index of growth (instantaneous change in weight/instantaneous change in tarsus length) will
be comtrasted between chicks raised at chronically ciled and those raised at unoiled sites.

The number of breeding pairs occurring on Green and Montague istands, where work has
been conducted since 1989, and on Knight Island will be counted ta monitor pﬁpiﬁi{*@ii |
changes and recrutment into the breeding population. Counts in 1894 will be graphically

compared to counts made in previous years.

D. L.ecation

Primary study sites will include Grean, Knight, and Montague Islands within PWS, Alaska.

E.  Technical Support

Hydrocarbon analysis and interpretation of results from fecal samples, mussel, and sediment
samples will be performed by Texas A&M University and NOAA, as appropriate.
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-

=, Contracts

“pud, lodging, freezer storage, and laboratory space at the study site (vessel} will be
swarded through a competitive tid.  FWS currently does not have a vessel available that can
support a long-term research project in PWS,

Analysis of Bxon Valdez tissue samples collected by FWS for the presence of petrolsum

systercatcher feces, was awarded to the Geochemical and Environmental Research Group of
he Texas A&M University through a competitive, multi-year contract. The complexity of
wnalytical procedures to determing hydrocarbon contarmination and the specialized equipment
eeded to conduct analyses necessitates an outside contract.

‘essel maintenance and repalr that requires expertise and eqguipment beyond what is
wailable at the Regional Office of FWS is awarded to local Anchorage businesses through
ompetitive, multi-year bids. Work on vessels used in this project is performed by Magnum
Aarine and Sea Marita Boatworks.

Narghouse space, for the storage of vessels and equipment, was awarded to an Anchorage
acility through an open, multi-year competitive bid.
sCHEDULES

1984

Feb 1 - May 20
May 21 - Aug 10

Logistical planning and safety training
Fleld data collection

Aug 11 - Oot 31

Data entry, data analysis and facal sample analysis

Nov 1-Jan 28  Draft 1998 repont writing and internal review
1985 ‘

Jan 30 Draft report submitted for peer review

Mar 30 Peer review comments retumed 1o UBFWS

May 31 Final report submitted for peer review

XISTING AGENCY PROGRAM

o other agency program maonitors the interaction of black gystercatchers and oiled prey
gsources in the spill area. The boat survey project monitors the population of N
wystercatchers in PWS on a large scale. Logistical support, including a 25 boat ($70K) and
- arious field camp needs ($5K), is provided by the USFWS.




Project Description

=eVIRONMENTAL COMPLIANCE/PERMIT/COORDINATION STATUS

This study is non-infrusive and primarily involves observations and infrequent handling of live
birds. No birds will be collected. Samples of oystercatcher fecal material and food items will
be collectad for analysis of hydrocarbon content. Based on a review of CEQ reguiation 40
CFR 1500-1508, this study qualifies for a categorical exemption from the requirements of the
National Environmental Policy Act, in accordance with 40 CFR 1508.4.

PERFORMANCE MONITORING
A report that summarizes the 1994 data and compares it to data collected in previous years

will be prepared and submitted for peer review by the designated deadiine.

FY94 BUDGET ($K)

FWS
Personne} 73.4
Trayel 4.1
Contractual 48.0
Commupdities 7.0
Equipment 2.0
Capital Outlay 0.0
Sub-total 134.5
Generat 14.4
Administration
Project Total 148.9
NEPA Compliance 0.0

74




THIS PAGE
INTENTIONALLY

LEFT BLANK



94039




i EXXON VALDEZ TRUSTEE COUNCIL
: . FY_ 94 DETAILED PROJECT DESCRIPTION
A. COVER PAGE

Project title: Common Murre Population Monitoring

Project 1D number: 94038

Project type: Restoration Monitoring

Name of project leader{s): David G. Roseneau

L.ead agency: DOIFWS

Cooperating agencies: None

Cost of project/FY 94: $227.2K

Cost of project/FY 95: $30.5K

Cost of project/FY 96 and beyond: $0.0K

Project Start-up/Completion Dates: February 1, 1994/Aprit 15, 1995
Geographic area of project: Field work will be conducted on East Amatuli and Nord
islands in the Barren Islands, northwastern Gulf of Alaska, and data will be analyzed at the
DOIFWS Alaska Maritime National Wildlife Refuge office, 2355 Kachemak Bay Dr. (Suite
101}, Homer, Alaska 99603-8021

. /
Project leader: { 7 mzmw'\ Date: /g//”%/% %/’

M\/

vzd G. Roseneau, Wildlife Biologist,
DOI-FWS (Alaska Maritime NWR)

Project manager: /@ /«/6'3%% 5%&/ Date: /& /et 7Y

G. Vernon Byrd, Wildiife Biologist,
DOI-FWS (Alaska Maritime NWR)



B. INTRODUCTION

Many murres were kilted during the T/V Exxon Valdez oil spill (EVOS). Before the EVOS .
avert occurred on 24 March 1989, it was estimated that about 250,000 common and thick-
billed murres (L. aalge and U. formvia) nested at 31 colonies in the spill area, and 80-80% of
these diving, fish eating seabuds were reported to be commaon murres {(Sowls et ai. 1878,
USFWS 1991). When winds and currents swept oif through the region in April and early
May, large numbers of murres were already present near the nesting colonies (Piatt et al.
1990), and many of these birds died as a result of being oiled. Murres comprised about 74%
of 30,000 bird carcasses recovered by 1 August and mortality of all bird species was initially
astimated to be 100,000-300,000 individuals (Piatt ef al. 1990). These figures suggested that
74,000-222.000 murres died during the spill. Later, a computer modeling study that relied on
a review of the recovered carcasses, a 72% murre component, and the release of carcasses
at sea estimated that 375,000-435,000 birds of all species died during the event (EC! 1881).
This higher estimate of fotal bird kill suggested that murre losses were in the 271,500
314,900 bird range. [Note: Pre-spill murre estimates were adjusted to correct errors in the
Colony Catalog Archive—e.g., 30,000 vs 20,000 birds listed for Nord Island, which was a
typographical error in Bailey {1976); 100,000 vs 61,000 birds listed for East Amatuli Island,
which was double Manuwal's (1880} initial 50,000 bird estimate (see below}.]

The Barren islands, between the Kenail Peninsula and the Kodiak Archipelago, supported
one of the largest concentrations of murres and other seabirds in the path of the oil {e.g.,
Sowis et al. 1978, Piatt et al. 1990, USFWS 1691). Because concerns about the health and
well-being of common murres were high and large previously studied murre colonies were
prasent in these oil-contaminated islands, damage assessment and restoration studies were
conducted therg during 1989-1991 and 1992-1993, respectively (e.g., Nysewander and
Dipple 1991, Dipple and Nysewander 1992, Dragoo et a/. 1993, Nysewander et a/. 1993,
FWS unpubl. data). This Detailed Project Description for Project No. 94039 describes the
additional restoration work that will be undertaken at the injured Barren Islands murre
colonies in FY1994.

in 1990-1992, some common murre data were collected during University of Washington
(UW) and Dames & Moore projects in the Barren islands {see Relation to Other Damage
Assessment/Restoration Work below). Some information reported in these studies differs
from the information reported in the 1880-1892 DOFWS studies. During Project No. 94039,
all available post-spili data will be reviewed in an effort to explore the differsnces between
these two dala sets.

C. PROJECT DESCRIPTION

Project No. 84039 is designed o continue monitoring trends in numbers, productivity, and
phenology of common murres at the Barren Islands colonies that were affected by the EVOS
event. Birds will be censused on East Amatuli Light Rock and East Amatuli and Nord islands
(Figure 1), and data on reproductive success and timing of nesting activities will be obtained
from previously established population plots. The FY 1894 information will be used to
evaluate and describe the recovery of this injured species at these important Gulf of Alaska
nesting locations six years after the EVOS event. Also, because some DOIFWS and UW
findings disagree (see introduction), all available data will be reviewed o help explain the
differences that occur betwaen some of the estimates of numbers, phenology, and
productivity reported by the studies. [Note: This effort is already underway and some .
differences will be discussed in the upcoming FY1993 field report.]
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1. Resources and/or Associated Services

Common murres are the injured resource that will be stutied during this restoration
monitoring project. The work will benefit both the species and the public because information
obtained during the study will help refine perspective on the degree of injury sustained by
these Gulf of Alaska seabird populations as a result of the EVOS event. Murres will benefit
because 1994 numbers and productivity data from the Barren islands colonies will help
resource managers determine whether other measures need 1o be taken to ensure full
recovery of these injured populations 1o pre-spilt levels. The public will benefit because they
will have access to additional information on the status of the avian species that apparently
suffered the greatest direct martality from floating oil. The public will also benefit because
computer simulation models developed for the Exxon Valdez Trustee Council that estimate
recovery rates for murre populations {e.g., Heinemann 1993) can utilize the 1994
productivity and census data to refine the model to more accurately predict rates of recovery
for this injured species. Private sector businesses offering sight-seeing and birding tours o
the Barren Islands will benefit from having access to current information on the status of the
injured populations that will help them plan trips, prepare lectures, and be of interest {o their
clients.

2. Relation to Other Damage Assessment/Restoration Work

This study is directly refated to the damage assessment/restoration projects conducted by
DOL-FWS in 1988-1993. These studies are listed below.

a. Damage assessment work conducted in 1983-1991 during Bird Study No. 3 (see
Nysewander et al, 1993).

b. Restoration work conducted in 1892 during Restoration Project No. 11 (sea Dragoo et &/,
1883).

c. Restoration work conducted in 1993 during Restoration Project No. 93049 (Rosensau
D.G., A.B. Kettle, G.V. Byrd, and J.A.Cooper. Effects of theT/V Exxon Valdez vil spill on
murres: Observations at Barren Islands breeding colonies five years after the spill.
Restoration Project No. 83049, In Preparation. Annu. rept. by the U.S. Fish Wildl, Serv.,
Homer, AK)

A%so, uw staff collected numbers and produgtivity data on murres in the Barren lsiands for
these islands at at other locations for Exxon in 1991 (see Erikson, D R. 1993). UW staff also
studiad other seabirds at East Amatuli Island for the Minerals Management Service (MMS) in
1992 (primariiy&arm-petrels and puffing; see Boersma, P.D. 1983, Status of select species
of seabirds nasting on East Amatuli island, Barren Islands, Alaska. 1992 interim rept. to
MMS, Anchorage, AK. 28 pp. plus append.), and in 1993 they continued this work and also
collected some murre phenology/productivity data on four small plots at East Amatuli Light
Rock with time-lapse cameras for Exxon. [Note: Reports from UW 1993 work are not
available. DOI-FWS researchers counted all UW and DOI-FWS East Amatuli Island and East
Amatuli Light Rock population plots in 1993 and gave these raw data to UW investigators in
early October 1993, but UW plot count data collected for MMS in 1892-1983 have not been
provided to either MMS or DOI-FWS as of 10 March 1594 ]



3. Objectives

Project No. 84039 has two primary objectives. The first goal is to monitor the recovery of .
common murre populations in the Barren islands. This objective will be met by recensusing

birds on all previously established population plots at the colonies in July-August, collecting
productivity data at nest sites on two sets of previously established productivity plots during
June-September, and comparing this information with data available from mev‘ous DOLFWS
damage assessment and restoration work and UW studies. The second goal is to explain the
differences that occur between some of the estimates of numbers, phenology, and

productivity reported by the DOI-FWS and UW studies. This objective will be met by

continuing a review of all available UW data and DOI-FWS damage assessment and

restoration data collectad during 1889-1992.

4. Methods
a. Data Collection

Data collection methods will closely follow the mesthods employed during the 1893 DOIFWS
Barren Islands common murre restoration study, Counts of birds will be made using standard
seabird colony census protocol, These conventions include making counts during the
correct portion of the breeding season and correct times of day (i.e. between the peak of egg-
laying and first sea-going of chicks and during times of day when attendance on the nesting

cliffs is most stable—e.g., Birkhead and Nettleship 1980, Spri rzger et al. 1985, Murphy et
al.1986). On the basis of 1993 data, the 1884 census per od wilt probably run from about late
July until the end of August, and the best times for counts will be during 1100 hr - 2000 hr
Alaska Dayfight Time.

All murres {(except chicks) will be counted on East Amatuli Light Rock {about B,500 birds in
1983) and East Amatuli and Nord istands (about 24,000 and 13,500 birds in 1993,
respectively) two to four times during the census period. Also, previously censused subsets
of the East Amatuli and Nord island population plots will be counted at least five {preferably
seven) limes during the same season (these samples consist of about 6,000 birds on eight
plots and 4,000 birds on 11 plots, respectively), and birds will also be counted at least 10
times on two sets of productivity plots (see below). tn addition, two time-lapse video cameras
will be setf up to record hourly and daily attendance patterns (ona at each island; backup
units will be available).

The population counts will be made with binoculars by two observers working fmm small
boats in caim weather. Birds will be counted by 10's, and the observers' simultaneous but
independent scores will be averaged for each plot. if scores vary by more than about 10%,
plots will be recounted until the scores satisfy this criteria. Birds will also be counted onthe
productivity plots by one observer stationed at a land-based observation post. These counts
will be made by 1's during the productivity observations. [Note: In some cases, sea
conditions and piot locations can make it difficult for observers to meet the 109% criteria at
some population plots. If this happens, all counts that are not extremely low or high will be
averaged to produce a final score and the basis for the score will be reported in footnotes ]

information on nesting phenolgy and productivity of murres will also be obtained at the Nord

and East Amatuli island colonies. These data will be coliected from eight productivity plots

set up on Nord island during 1980-1992 (6 plots) and 1998 (2 plots) and 10 plots created on .
East Amatuli Island in 1993 (the two sets of plots contain about 190 and 250 nest sites,
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respectively). Observations will be made every three to four days during the nesting season,
weather permitting, to determine first egg-laying dates and peak laying, halching, and
fledging dates. These observations will also provide data on reproductive success (8.9,
numbers of eggs laid, eggs hatched, and chicks fledged per pair, plot, and total number of
adults). Dbservations will stant before eggs are laid and end after chicks stan leaving nest
Sites.

Any factors or events that might influence numbers and productivity data wilt be noted during
the work {e.g., disturbances caused by baeats or predators, pradation of eggs and chicks,
weather events).

b, Data Analysis

During the first phase of data analysis, all previously collected post-spill information will be
reviewed. The review of these data will be used to clarify differences betwean DOI-FWS and
UW reports. [Note: The review process is already underway ]

The 1994 numbers, productivity, and phenology data will be compared with similar data from
pre- and post spill years (1975-1879 and 1989-1993, respectively). Data will be analyzed for
trends and intraseason and interannual variability to check whather any observad trends are
statistically significant.

Population analysis will test the null hypothssis that there is no evidence popuiations have
changed in size in the Barren Islands since the EVOS avent. The sample unit will be the sum
of counts of murres on all plots on a given day. ANOVA will be used to determine whether
counts differ among years. Multiple comparisons will be made if the null hypothesis is
rejected. Linear regression analysis will be conducted to evaluate trends in numbers over
the 6-year post-spill period. During this analysis, residuals will be examined for any
departures from linear relationships.

For analysis of productivity and phenology data, the sample unit will be a cluster of nests (L.e,,
a "piot"). Summary statistics will be calculated and compared with a series of data obtained
at other colonies in the Gulf of Alaska before the spill or outside the spill area to test the null
hypotheses that 1994 Barren Islands data are the same as data from populations not affected
by the spill. Historical data on timing of nesting events and reproductive success of murres in
the Barren islands are too sparse to permit rigorous interannual comparisons. However,
regression analysis will be employed 1o test for trends between 1989 and 1994 in two
parameters, dates of first egg-faying and numbers of chicks produced per adult.

¢. Allernatives

No other alternatives are available to conduct the monitoring work and collect the same types
of information needed for comparison with data obtained in previous years. Msathods used
for censusing populations and measuring productivity are designed to detect long-term
trends and follow standard procedures and protocols developed by seabird biclogists
working at large colonies over the past 15 years. Time-lapse cameras could be used for
collecting productivity data. However, in spite of these devices providing near-contingsous
records and saving persennel time in the field, they are costly, limit observations 1o relatively
small fields of view (thereby reducing sample size and ingreasing need for more units),
generally decrease the number and kinds of habitats that can be sampled, and do not gather



anciliary data that may shed additional tight on observed trends in productivily (Le
information on predation, food availability). .

5. Location

The restoration monitoring project will be conducted at Nord and East Amatuli islands and
East Amatuli Light Rock in the Barren Islands, about 75 km south-southwest of Homer, Alaska
between the Kenai Peninsula and the Kodiak Archipelago (Figure 1), These locations
contain all previously established murre population and productivity plots. No communities
will be affected by the study.

6. Technical Support

The project does not require technical support.

7. Contracts

Alarge vesse! will be contracted to support the population and productivity work. Contracting
is required because estimated cost exceeds purchase order limits. The vessel will be
procured through the standard competitive bidding process used by DOIFWS. Also, two
SCA volunteers will be contracted from the Student Conservation Association to assist field
Crews.
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D. SCHEDULE

1. FY1984 Milestones .

charter vassel, purchase and pack equipment and supplies,
interview/select/irain seasonal employees and volunteers, re-establish fieid
camps at East Amatuli and Ushagat islands.

Jun-Sep 84 Occupy field camps at East Amatuli and Ushagat islands to collect data on
phenologyfreproductive success and make multiple counts of selected
population plots at East Amatuli and Nord Islands.

Jul-Aug 94 Conduct population census work at East Amatuli and Nord islands and East
Amatuli Light Rock by counting all previously established boat-based
population plots {the plots include all murres nesting on these islands and the
work will be done from inflatable boats supported by the contract vessel).

Sep 94 Return field equipment and personnel to Homer; clean, inventory, and store
asquipment,

2. FY1995 Milestones
Oct-Dec 94 Analyze 1994 data and compile draft report of 1894 activities.

Jan-Mar 95 Prepare final report of 1994 activities, archive data and photos. Draft report to
Oif Spill Coordinator March 15, 1995; final report to Chisf Scientist Aprii 15,
1995.

3. Project Personnel

G. Vernon Byrd: Project Manager supervising planning and training; also assists during
population counts, data analysis, and report writing.

David G. Roseneau: Project Leader in charge of all aspects of field work, including logistics,
planning, training field crews, data collection and analysis; conducts census work; principal
report writer.

h island
Camp Leader 1. Responsible for boating operations and collecting data on phenology and
productivity at Nord Island; conducts multiple plot counts; assists Project Leader during
census.
Bio Technician 1; Assists Camp Leader 1 in collecting data at Nord Island.

SCA Volunteer 1: Assists Camp Leader 1 in collecting data at Nord island. .




East Amatuli island

. Camp Leader 2. Hesponsible for boating operations and collecting data on phenaiogy and
productivity at East Amatuli island; conducts multiple plot counts; assists Project Leader
during census.

Bio Technician 2. Assists Camp Leader 2 in collecting data at East Amatuli Island and East
Amatuli Light Rock.

SCA Volunteer 2. Assists Camp Leader 2 in collecting data at East Amatuli Island.
4. Logistics
a. Field camps

Field camps are needed at East Amatuli and Ushagat islands to support crews conducting
muttiple counts of selected plots and collecting data on reproductive success and timing of
nesting events at East Amatuli and Nord islands.

b. Vesse! Support

A large vessel is needed during mobilization and demobilization the East Amatuli and
Ushagat island field camps and to support the population census work in July-August,
particularly at Nord Island, where tide rips can sometimes prevent small boats from safely
crossing the strait and reaching calmer nearshore waters during otherwise workable
opportunities to census the colony. The vessel is also needed to help support the Nord

. istand productivity work late in the field season during the fledging period, when rapidly
changing weather conditions can force field crews relying solely on smail boats to abandon
the area and recross the strait before completing observations of nest sites.

¢. Helicopter Support

A light helicopter is needed to transport personnel to and from field camps on East Amatuli
and Ushagat islands during some phases of the work, because in some cases, helicopters
are more efficient and cost effective than large vessels.

E. EXISTING AGENCY PROGRAM

The DOI-FWS Alaska Maritime National Wildlife Refuge and National Biological Survey
{NBS) have existing, coordinated programs to monitor murre and other seabird populations
at selected locations in the Gulf of Alaska and other Alaskan waters. However, the Barren
Islands, as part of these existing agency programs, are designated as monitoring sites for
only fork-tailed storm-petrels {Oceancdroma furcata) and tufted puffing (Fratercula cirrhata)
because of the expense and difficulty of studying murres at this location. Therefore, under
normal conditions (i.e., without occurrance of the EVOS event) detailed data on numbers and
productivity of common murres would not be collected at these Guif of Alaska colonies. In
addition to the Project 94039 restoration monitoring study in the Barren islands, murres will
be monitored in a similar fashion at one other location in the spill area and several other
locations outside of it during the 1994 field season as parnt of existing agency work, if funding
. is approved (NBS, Semidi Islands inside spill area, Middleton Island outside spill area;
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FWSIAMNWEL. Cape Lisburne and Si. Lazaria, Chisik, Pribilof, Bogosiof, 8&%&%{,@;}@ Agatiu
islands outside spilt area). The approximate cost of these agency projects is about $200.0K. .

F. ENVIRONMENTAL COMPLIANCE/PERMIT/COORDINATION STATUS

Proiect 94039 relies on observation from boats or from observation points remavedf{am
nesting ledges and is a non-intrusive study. No permilts are required, and based on review of
CEQ regulation 40 CFR 1500-1508, this project has been determined to be categorically
exempt from the requirements of NEPA, in accordance with 40 GFR 15084,

G. PERFORMANCE MONITORING
1. Chain-of-Command

The chain-of-command for the project is as follows: SCA volunteers and Bio Techsare
supervised by and report to their respective Camp Leaders. Camp Leaders are supsrvised
by and report to the Project Leader, and the Project Leader is supervised by the Project
Manager. The Project Manager and Project Leader report to the Program Manager.

2. Backup Strategy

if either the Pra}ecz Manager {(G.V. Byrd) or Projectwade{ (0‘@‘ Rosengau) leaves oris
incapacitated prior to pro;ect completion, the remaining senior study team meamber will

assume the other person's duties until a replacement can be selected and hired {selection .
and hiring would be done on an ASAP basis). Also, emergency hiring procedures will be
implemnented, if field personnel are injured or cannot otherwise perform their assigned tasks

and other refuge personnel cannot assume these duties.

3. Quality Assurance and Control
Product quality will be ensured by:

a. Using experienced personnel to collect and analyze data (the Project Leader and both
Camp Leaders worked on the murre monitoring project in the Barren Islands in 1993, and
both the Project Leader and Project Manager have extensive expenence conducting similar
studies and analyzing similar types of data). ;

b. Training new field crew members and refreshing current members in proper procedures,
including practicing census techniques in Kachemak Bay and reviewing video-tapes of
nesting behavior before traveling to project study sites.

{e g., makmg counts dur ing correct penods and txmes of day during the breedzng season,
recounting plots if observer counts vary more than 10%, making multiple counts of saiected
piots to allow statistical comparisons).

baStS in both the fieid and tha office to ensure pmducz quality.
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4. List of Products

A final report on the 1884 restoration monitoring study that will compare productivity and
numbers data with previous information from the Barren islands study sites.

H. COORDINATION OF INTEGRATED RESEARCH EFFORT

Project 84039 is being coordinated with other DOLFWS and NBS seabird monitoring studies
in the Gulf of Alaska and elsewhere {(e.g., Bering Sea). Several pieces of refuge eguipment
normally used in other studies will be available for the work, including four outboard motors,
two inflatable rafts, two SSB radios, three tents, and two tool-kits. Also, a variety of exira
camping and office supplies will be used in the field, and up o three FWS biolegists may be
available to assist during the census work, if conflicts do not arise bstween the timing of these
gfforts and their work at other Gulf of Alaska and Bering Sea study sites. Also, methods for
collecting and analyzing data are being coordinated with other DOI-FWS and NBS murre
studies to ensure that meaningful comparisons ¢an be made between data sets.

. PUBLIC PROCESS

A work plan describing the proposed FY94 study was submitted {0 the Exxon Valdez Trustee
Council in early fall 1883, and this document was available to the public for review. Also,
previous damage assessment and restoration project reports, inciuding the 1983 field report,
and findings from this study will be available to the public. Information from the 1994 work
will also be presented to the public via workshops and symposiums. in addition, private
sector businesses are being given the opportunity to bid on the 1994 vessel contract work,

J. PERSONNEL QUALIFICATIONS

Both the Project Leader, David G. Roseneau, and the Project Manager, G. Vernon Byrd, are
well qualified to undertake the proposed study. Brief descriptions of the qualifications of
these key personnel are provided balow.

1. Project Leader - David G. Roseneau

David Roseneau received his B.S. degree in wildlife management and M.S. degree in
biology from the University of Alaska - Fairbanks in 1967 and 1972, respectively. His thesis
research was on gyrfalcons, Falco rusticolus. He jpined the U.S. Fish and Wildlife Service in
January 1993, and was Project Leader of the murre restoration monitoring work in the Barren
Islands in 1993 {Project No. 93048). Prior to 1893, he was a consulting biologist for 20 years,
and he has conducted and managed marine bird, raptor, and large mammal projects in
Alaska and Canada for government agencies and private-sector clients. Mr. Roseneau has
been involved in several large-scale murre (Urfa spp.) population monitoring projects.
During 1976-1983, as co-principal investigator of NOAA/OCSEAP Research Unit 460, he
conducted monitoring studies of murres and black-legged kittiwakes (Rissa tnidaclyla) at
capes Lisburne, Lewis, and Thompson in the Chukchi Sea, and St. Lawrence, Si. Matthew,
and Hall islands in the Bering Sea. He also studied auklets {Aethia spp.) at St Lawrence
and St. Matthew islands, and participated in murre and kittiwake projects at Bluff in Norton
Sound. In 1984-19886, he participated in follow-up studies of murres and kittiwakes in the

11



noritieastern Chukehi Sea, and during 1987-1888 and 1991-1892, he helped conduct
additional murre and kittiwake work at capes Lishburne and Thompson and Chamisso and
Puffin istands. Mr. Roseneau is experienced in collecting and analyzing data on numbers, .
nroductivity, and food habits of seabirds; relating trends in numbers and productivity to
changes in food webs and environmental parameters (¢.g., air and sea temperatures, current
patterns); and assessing potential impacts of petroleum exploration and development on
nesting and foraging marine birds. Also, he has operated inflatable rafts and other outboard-
powered boals in the Bering, Chukehi, and Beaufort seas and on various Alaskan rivers in
excess of 2,800 hrs. Mr. Roseneau has also accrued several hundred hours operating time
in rafts, skiffs, and larger, more powerful vessels {e.g. 25 1, 300-400 hp HydroSports and
Baoston Whalers) in Kachemak Bay, Prince William Sound, and Kenai Peninsula and Barren
istand waters {prior 1o his 1993 work, he spent 6 weeks on East Amatuli island in 1965 and
discovered the fork-tailed storm-petrel {Cceancdroma furcata) colony there—see Isleib, P,
and B. Kessel. 1973. Birds of the north gulf coast - Prince William Sound region, Alaska,
Biol. Paper No. 14. Univ. of Alaska Press]. During his career, Mr. Roseneau has authored
and co-authared over 65 reports and publications, including 22 on Alaskan seabirds.

Sslected Seabird Publications

Murphy, E.G., AM. Sprnger, and D.G. Boseneau. 1931, High aoneal variability in reproductive success of kitliwakes (Rissa
tidactyla L.} at acolony in westemn Alaska. J. &nim. Ecol. 60 515-834.

Springer, AM., EL. Murphy, D.G. Roseneau, C.P. McRoy, and 8 A, Cooper. 1887, Paradox of pelagic tood webs in the
nonhern aermg Sea - | Seabird tood habits. Cort. Sheilf Res. 7: 895.-811.

Murphy, E.C., AM. Springer, and D.G. Roseneau, 1988, Population stalus of Una aaige at a colony in western Alaska:
resulls and simulations. ibis 128: 348-363.

Springer, AM., DLG. Rosaeneay, 0.8, Lioyd, U.P. McRoy, and E.C. Murphy. 1986, Seabird responses o fuctuating prey .
aval abziz*y in the eastern Bering Sea. Marine Ecol. Prog. Ser. 32: 1412 :

Springer, AM. and DG, Rosenaay. 1985, Copepoti-based fond webs: auklets and 'aceanography inn the Bering Sea Marine
Ecol Prog. Ser. 21: 228-237.

Murphy, E.C., D.G. Rosensgay, and PJ. Bente. 1884, Aninland nast record for the Kittit's mourreler. Condor BS: 218,

Springer, AM., D.G. Rosensau, E.C. Murphy, and M. Springer. 1884, Environmaental controls of marine food webs: food
habits of seabirds in the aastern Chukehl 8ea. Can. J. Fish Aguat 86l 41 12021215

2. Project Manager - G. Vernon Byrd

Vernon Byrd received a B.S. degres in wildlife management from the University of Georgia in
1968, did post-graduate studies in wildlife biclogy at the Universily of Alaska-Fairbanks in
1975, and completed a M.S. degree in wildiife resources management {with an emphasis in
apptsed statistics) from the University of daho xn 1989. His thesis research was on ksmwakes
Fish and Wi diife Service for over 20 years, facusmg on swdzes of marine birds in Aiaska and
Hawaii. His major interests center around monitoring long-term trends in seabird
populations, including numbers of birds and reproductive performance at colonies. He has
worked at murre colonies in the Aleutian Islands, the Bering and Chukehi seas, and westemn
Gulf of Alaska. Mr. Byrd was a coauthor of the final TV Kxxon Vaidez oil spill damags

SCi enttfsc mestings. Mr. Byrd currently serves as supemsery wildlife biologist at the Aiaska ;
Maritime National Wildlife Refuge, the premier area for seabirds in the national public iand .
systam.
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Selented Pubhoations

Byrg, GV, E.C Murphy, GW. Kaiser, A Kondratyey, ang ¥ V. Shibaev. {In press). Status and ecology of offishora figh-
feading alcids {(murres and puffing) in the North Pacific Ocean. Proceedings of "Symposium on the Status |, Ecology, and
Conzervation of Manna Birds of the Temperate Nonth Pacilic”. Canadian Wilgide Service, Otlawa.

Springer, AM. ang G.V. Byrd, 1889, Seabird dependence on wallzys pollock in the southeastem Bering Sea. Pages 867-877
1 Proceadings of the international Symposwmn on the Binlsay and Managemsent of Wattaye Poliock. Alaska Sea Grant
Rep. Mo B3-1, Univ. of Alaska-Faidanks.

Day, RH. and G.V. Byrd. 1988, Food habits of ihe whiskered aukie: at Buldir istand, Alaska. Congdor 91:85.72.

Byrd, G.V., 4.L. Sincock, T.C. Telter, D5 Moriarty, anid B.3. Brady, 1984, A cross-fostering experiment with Newel's race of
Manx shearwater. J. Wikil Manags, 48:183-168.

Byrd, G.V., DL Morarty, and B.G. Brady. 1983, Breeding biclegy of wadge-tailed shearwaters at Kilauea Point, Hawait.
Condor 85:282-298,

K. BUDGET

Cost breakdowns for the FY94 restoration project are shown on Forms 2A and 2B. The iotal
cost is the same as indicated in the Draft 1994 Work Plan ($227.2K, including 1993 Court
Request funds and $200.3K recently approved for 1994 field work). However, some
category totals shown in the "Remaining Cost FFY84" column of the budget have been
revised slightly during the detailed planning process.

The cost shown for FFY95 ($30.5) is the amount needed 1o close out the new work that wil
be undertaken during February 1 - September 30, 1994. The close-out work will consist of
analyzing data collected during the 1994 field season and writing a report describing those
activities.
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ALASKA

Productivity Plots

. Campé’\ & Nord island ' i FY94 Study Area ;

or

Camp 1

Ushagat island

Fast Amatuli
Light Rock

F 2l
.: West Amatull isfand East Amatuli Island
O Sud island ; @ Productivity Picts
‘ a
: Sugarioaf Island

Figure 1. The Barren islands, Alaska Project 94030 study area: Field camps will be located on East Amatuli and Ushagat islands, and field work wil
be conducted at previously established murre popu lation/productivty plots on East Amatuli Light Rock and East Amatuti and Nord isiarnds
{shading indicates Islands with historical murre po;;»uiamnfproducuwty datay. ,
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EXXON VALDEZ TRUSTEE COUNCIL
1994 Federal Fiscal Year Project Budget
Cectober 1, 1893 - September 30, 1954

1 Praject Description: This project is designed to monitor the recovery of murres (Uria spp.) at colonies in the Gulf of Alaska affected by the T/V Lxxon Valder ol

spill. The 1994 work will focus on determining trends in numbers and productivity of populations nesting in the Barren Islands. Plans aiso call for monitonng
monitoring thess colonies in 1985 and 1996, but in 18885, (the last proposed field season), numbers and productivity data will alse be collected at other Guif of

Alaska locations, including Puale Bay and the Ugaiushak, Semidi, Triplet and Chiswel! isiands.

FH 1993 Project No. | '93 Report/ | Remaining
Budget Category 93022/93049 | 94 Interim® | - Cost** Total
o Authorized FYa3 FFY 94 FFY 94 FFY 94 FFY 95 Comment
Personnel $80.0 $23.4 $89.7 $113.1 $25.21 FFYS5 costs ars for analyzing data & writing
Travel $13.6 $0.0 $13.3 $13.3 30.51 the report for work: conducted in FFY G4,
Contractual $55.5 $0.0 $54.8 $54.8 $0.0
Commoditias $8.2 30.0 $11.2 $11.2 £1.01 Note: Remaining FFY 34 personnet costs
Equipment $4.0 $0.0 514.0 £14.0 0.0 include 86.8K for overtime costs for el
Captal Cutlay $0.0 $0.0 86.0 $0.0 $0.01 personnel during June 15 - Beptember 15,
Subtotal $161.3 $23.4 $183.0 $206.4 $26.21 1984, These funds are necessary 10 permit
General Administration $15.9 $3.5 $17.3 $20.8 §3.81 temporary personnel 1o work more than
Project Total $177.2 $26.9 $200.3 $e227.2 $30.5{ B hrs/day & on weekends 1o take maximum
advartage of good weather conditions
Full-time Equivalents (FTE)} 2.4 3.8 2.6 3.41 0.81 during critical data colfection periods
. - Dollar amounts are shown in thousands of dollars, N
Budget Year Proposed Personnel Reprifintrin | Reprtfintrim | Remaining | Remaining
Position Description Months cost Months Cost
Project Leader , GS-11 4.0 $18.7 8.0 $32.0
Biglogical Science Technician, GS-6 3.0 $5.6
Biological Science Technician GS-5 1.0 $2.1
Program Manager, G812 1.2 $6.0
Project Manager, G812 1.5 $7.5
2 Temporary Biologists, GS-6 13.0 $28.6 | NEPA Cost 0.0
2 Temporary Biologists, G8-5 8.0 $15.81 *Qct 1, 1983 - Jan 31, 1944
- Personng Total 8.0 §23.4 31.81 $89.71 “*Feb 1, 1954 - Sap 30, 1694
G7114183 , L -
Paor Review Draft Project Number: 94039 o FORM 2A
1994 Project Title: Common Murre Population Monitoring PROJECT
\ Primted, 02884 1130 A

Page 15 of 17

Agency: Dept. of Interior, Fish & Wildlife Service
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EXXON VALDEZ TRUSTEE COUNCIL
1994 Federal Fiscal Year Project Budget
October 1, 1993 - September 30, 1994

Travel; ' ‘ Reprtfinim | Remaining

Ten (10} hel ;copter trips @ $0.8KArip Homer- Barren Islands-Homer 10 transport personnet to and from field camps
thelicopters will be chartered through tha Dept. of interior Office of Alrgraft Semces on an "as-needed basis” and are 290
more efficient and cost sffective than vesssls for some needs)
Other travel, including trips to Ancheraga for meetings , 515
Par diém tor field Q;rews and other rips and meatings {(per diam-for fisld personnel is calculated & $3.00/day x 450 528
person days = $1.35K-—this token daily amount must be paid to-all FWS employees and non-SCA voliunteers for each day
spent in the flald; per diem for other trips/meetings is calculated at $241.00/day x 6 days = §1.45K

Travel Total | $0.0]  §13.3

Contractual: ‘
30 days of contract vessel time to support population counts and productivity work [30 days @ $1. GK/day, bids for this work 8280
have been solicited from the private sacter by the FWS Contracting & General Semces Office{Sol icztat@on No. FWS 7-84-03Y
2 Student Canservatm Associatm (SCA} voluntaers for 12 weeks to assist naid crews. {Note: The Studernt Conservatgen ' 36.0
Association is a non-profit educational organization that provides high schoot and college students, as well as people out
of school, an opportunity 1o voluntaer thair services towards the conservation of natural resources on public lands. Each
SCA voluntesr costs $3.0K per 12 week period, and this fee, paid to the SCA crganization, covers travel costs to duty
stations and a token $88.00//week allowance. The SCA volunteers will be assigned to help the 2 two-person field crews
stationed & East Amatull and Ushagat istands (Le., each field camp will have one SCA volumteer assistart)
Fim processing {for plot photos and reproductive plot maps) 50K
Contractual Total

UTH4193

Peer Review Draft  |Project Number: 94038 P
1994 o Project Title: Comman Murre Population Momtor ng PROJECT
Printoc: DZ/26/84 10:30 AM Agency: Dept. of interior, Fish & Wildlife Service DETAIL
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EXXON VALDEZ TRUSTEE COUNCIL
19894 Federal Fiscal Year Project Budget
October 1, 1983 - September 30, 189%4

Commadities: Reprifintrm | Remaining
Food for 2 remote field camps for 6 peaple for 90 days @ $11.00/day/person {540 person days x $11.00 = $6.0K)* 36.0
Fuel {(kerosene, outboard gas & oil, blazo) $1.2
Other fisld supplies {e.q., ropes, webbing, pitons, batteries, rubber boots, maps, notebooks, film, tarps, storage containers, $3 5
watarproof bags, tents, emergency signaling devices, fuet filters, replacement rain gear)

Office supplies (8.g., photo sleeves, clipboards, data forms) $0.8
* {Note: Food is purchased in bulk in Homer and is supplied to employees at field camps. Employees are not paid a
"camp rate”.]
[Note: FWS will supply other camping and office supplies.]
Commodities Total 30.0 $11 2
Equipment:
1 inflatable raft {16 ft. heavy duty Achilies type) to replace an existing raft £6.0
1 winch assembly (1o assist launching and recovering small boais off of steep beaches) 3058
2 pars of Lietz binoculars $1 5
1 mooring system assembly 316
Upgrade/ replace computer equipment (purchase 1 syquest 44/88MB cartridge hard drive and 2 syquest B8MB cartridges; 325
purchase 1 taptop computer for fiald work to replace computer acquired in 1989)
Equipment repairs/cleaning (includes checking, cleaning and repairing, as necessary, binaculars, spotting scopes, cameras, $Z2.5
radios, inflatable rafts, and outboard engines)
[Note: FWS will supply other necessary equipment, including outhoard engine g, rafts, radios, and tents.]
Equipment Total 50.0 £14.0
Q7814153
Peaer Review Draft Pfeject Numbear: 84039 FORM 2B
1994 Project Title: Common Murre Population Monitoring PROJECT
Pirtod: O2I25/94 11:30 AM Agency: Dept. of Interior, Fish & Wildlife Service DETAIL
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EXXON VALDEZ TRUSTEE COUNCIL
FY 84 DETAILED PROJECT DESCRIPTION

A COVER PAGE

Project title: Introduced Predator Removal from Islands

Project 1D number: 94041

Project type: General Restoration

Name of project leader(s): Edgar P. Bailey

Lead agency: DOI-FWS

Cooperating agencies: None

Cost of project/FY 94: $84.0K

Cost of project/FY 95: $20.4K

Cost of Project/FY 96 and beyond: $80.0K

Project Start-up/Completion Dates: 1 February 1984/1 April 1985
Geographic area of project: Field work will be conducted on Simeonof and
Chernabura islands in the Shumigan islands, western Guif of Alaska, and data will be
analyzed at the DOI-FWS Alaska Maritime National Wildlife Refuge office, 2355
Kachemak Bay Dr. (Suite 101), Homer, Alaska 99603-8021

R o g ' y b -/ '
Project Leader: : N R D ; 205 /5
i r 0%& } o Date L2 L2

Edgar P. Bailey, Wildlife Biclogist,
DOI-FWS (Alaska Maritime NWR)

y

Project Manager: /é/] /@4@’””/& ﬁww{/ Date: ﬂfMé"f; / i ,/ 77 V

'3
!

G. Vernon Byrd, Wildlife Biologist,
DOI-FWS (Alaska Maritime NWR})



B. INTRODUCTION .

Biack oysiercalchers {Haematopus bachmaniy, murres {Uria spp.}, and pigeon
quillemots {Cepphus columba) were injured by the TV Exxon Valdez oif spill (Piatt e!
al. 1980, Andres 1893, Oakley and Kuletz in press). Few options are available for
direct restoration of injured populations in Prince William Sound, but it is possible {o
take action to cause populations {0 expand at the weslern edge of the area affected
by oil by removing introduced foxes from islands where they have kept numbers of
oystercatchers and guillemots depressed. Both these species are common on fox-free
istands with appropriate nesting habitat in the Shumagins {Bailey 1978, Day 1977,
Bailey and McCargo 1984}, and local breeding populations of both species, particularly
oystercatchers, should increase considerably following the annihilation of foxes.

C. PROJECT DESCRIPTION

Project No. 84041 is designed to restore populations of black oystercatchers and
pigeon guillemots at two islands in the Shumagin Island group (Figure 1), located at
the downstream edge of the trajectory of the oil spilled by the T/V Exxon Valdez.
Populations will be enhanced by removing introduced arctic foxes (Alopex lagopus)
from Simeonof and Chernabura islands. The response of oystercatcher and guillemot
populations {o fox removal will be monitored.

1. Resources and/or Associated Services:

Black oystercatchers and pigeon guillemots are the injured species that will benefit
from removing introduced foxes from Simeonof and Chernabura islands. The work will
benefit not only these two species but other insular birds such as puffins, storm-
petrels, gulls, terns, and auklets. Because of differences in available habitat, black
oystercatcher populations will likely sustain larger increases on Simeonof than on
Chernabura, and the opposite would be true for pigeon guillemots.

2. Relation to Other Damage Assessment/Restoration Work:

Assessment studies ~ other related studies on oystercatchers and guitlemots include:
{a) Black Oystercatcher interaction With Intertidal Communities in Prince William
Sound (Project 84020) and (b) Pigeon Guillemot Recovery Monitoring in Prince
Witliam Sound {Project 94173).

3. Objectives:

The purpose of this project is to enhance populations of black oystercatchers and
pigeon guillemots at Simeonof and Chernabura islands by eliminating introduced arctic
foxes. Populations of oystercatchers and guillemots will be monitored to document
increases following fox removal.




4. Methods:

. a. Fox Removal

in May 1894 a Fish and Wildlife Service crew consisting of six individuals will establish
camps for about a month on Simeonof isfand and another month on Chernabura
istand to eragdicate foxes with firearms and leg-hold traps. Trapping will first be done
on Simeonof, and operations will move to Chernabura after no further fox sign remains
on Simeonof. Methods like those employed at other sites in southwestern Alaska will
be used {Bailey 1983). There probably are fewer than 30 adult arctic foxes on each
island. Trapped foxes will be left in the field for scavengers, mainly eagles and
ravens. Trap lines will continue to be checked until no fox sign remains. it will be
necessary o check the islands briefly in 1985 to be cerfain that no animals survived.

b. Oystercatcher and Guillemot Surveys

The size of breaeding populations and the extent of potential nesting habitat of
oystercatchers and guillemots will be estimated on Simeonof, Chernabura, and two
nearby fox-free "control" sites (Bird 1. and Atkins/Herendeen 1s.). Plans are to make
similar observations in 1895 to document the response of these injured species
following fox removal.

1. Oystercatcher Habitat Mapping

. Since black pystercatchers nest on both rocky and sand beaches, all beaches on
study islands will be divided into segments separated by natural features (e.g., cliffs,
streams, substrate changes). Segments will be delineated on maps and aerial
photographs, and each segment will be described (length, average width, substrate,
ete.).

2. Oystercatcher Counts

Black oystercatchers will be counted by a two-person team cruising the perimeter of
each island in an inflatable boat within 30 m of shore during June (the incubation
period; Kenyon 1964, Day 1877). This is the period when pairs are territorial and most
conspicuous. The best time to count oystercatchers is from approximately 2 hours
before fow tide until an hour after low tide, the period when they are most actively
foraging (Andres 1993). For each oystercatcher observation, the location {(beach
segment code--see above) and status (single, pair, or larger group) will be recorded.
Beaches where singles or pairs are noted will be checked on foot to delermine
whether nests are present. All areas will be surveyed at least three times to reduce
chances of missing territorial birds.

3. Guillemot Habitat Mapping
. Pigeon guillemots nest in rock cavities along boulder beaches, in cliff crevices, in drift
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log piles, or cccasionally in burrows, especially in close proximity to shallow waters
for foraging {Ewins 1983, Sanger and Cody 1993, Drent 1885}, Due {o this diversily
of habitat types it will be difficult to map all possible nesting areas for guillemots, but
attempts will be made to delineate the surface areas of {alus areas and substantial
drift log piles that provide typical guillemot nest sites. In addition, areas of sea cliffs
with crevices that could be used by guillemots will be mapped and described. Forms
like those used by Sanger and Cody {1993} will be employed 1o document colony
data.

4. Guillemot Counts

Reports in the literature provide differing views on the best time o count guillemots,
The relative influence of tide stage, time of day, and time of the breeding season on
attendance of guillemots at breeding colonies apparently varies among areas (e.g.
California, Ainley and Boekelheide 1980; British Columbia, Drent 1885, Vermeer ot al,
1993; and Prince William Scund, Sanger and Cody 1993}, For our objective of
estimating the average number of guillemots present at colonies during the incubation
period for comparison among sites and years, it appears the oplimum time to census
breeding pigeon guillemots is morning hours during the incubation period {about mid-
June to mid-July, Day 1977} and within several hours of high tide. Although peak
numbers of guillemots cccurred at Prince William Sound colonies during the pre-laying
period {Sanger and Cody 1993), Vermeer et al. {1933} recommend counts between
egg-laying and early chick stages, when numbers are least variable. Hence, we will
inventory guillemots during incubation. This period also offers a much longer period of
time in which to make counts. Due to hourly and daily variation in attendance of .
guillemots at colonies, at least four replicate surveys will be made to estimate
guillemot populations.

Counts will be conducted by two individuals slowly circumnavigating islands in an
inflatable about 50 m offshore during periods of good visibility and relatively calm
seas. Al guillemots within approximately 100 m of shore will be recorded. Island
coastlines will be subdivided into segments based on natural features, and counts will
be recorded within each segment.  Concentrations of four or more birds on the water
or iand near guillemot nesting habitat will be delineated as accurately as possible on
maps during at least the first two surveys. If there are substantial differences,
concentrations will be delineated on subsequent surveys as well.

5. Data Analysis

Because of variable widths of nesting habitat along shorelines, numbers of
oystercatchers and guillemots will be expressed as densities (birds per km of
shoreline, or birds per km? of talus or log pile habitat). Analysis of variance will be
used to test for differences among sites and years.




c. Alternatives

There are no other alternatives that would so effectively enhance guillemot and
oystercatcher populations. Methods for monitoring injured species are comparable o
those used by others engaged in this type of study, namely studies in Prince William
Sound pertaining to oystercatchers (Andres, B.A. 1893), and to guillemots {Sanger,
G.A. and M.B. Cody 1983).

§. Location;

The restoration program will be conducted at Simeonof and Chernabura islands in the
Shumagin group, south of the Alaska Peninsula (Figure 1), near the western edge of
the trajectory of the oil spilied by the TV Exxon Valdez. These islands are 100 km

southeast of the community of Sand Point, but no communities will be affected by the
project. The islands are within the Alaska Maritime National Wildlife Refuge.

6. Technical Support:

This project does not require technical support.
7. Contracts:

No contracts will be used during this project.
8. Literature Cited:

Ainley, D.G. and R.J. Boekelheide. 1990. Seabirds of the Farallon Istands. Stanford
University Press, Stanford, CA.

Andres, B.A. 1893. Potential impacts of ciled mussel beds on higher organisms: black
oystercatchers. Unpublished report, U.S. Fish and Wildlife Service, Anchorage, AK.

Bailey, E.P. 1878. Breeding seabird distribution and abundance in the Shumagin
islands, Alaska. Murrelet 58:82-81

Bailey, E.P. and D. McCargo 1984. Eradication of fox on Bird Island and incidental
surveys of seabirds in the Shumagin islands, Alaska. Unpublished report. U.S.
Fish and Wildlife Service, Homer, AK.

Bailey, E.P. 1993, Introduction of foxes to Alaskan Islands--history, effects on
avifauna, and eradication. U.S. Depariment of the Interior, Fish and Wildiife Service
Resource Publication 183,

Day, R.A. 1977, Birds of the Shumagin Islands, with special emphasis on the Koniuji
Group. Unpublished report. U.S. Fish and Wildlife Service, Anchorage, AK.
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Drent, R.H. i865. Breeding biology of the pigeon guillemot Cepphus columba, Ardea
53:99-160. .

Ewing, P.J. 1993, Pigeon guillemot (Cepphus cofumba). In The Birds of North
America, no. 49 {A. Poole and F. Gill, Eds.}. Philadelphia: The Academy of Natural
Sciences; Washington D.C. : The American Ornithologist's Union.

Kenyon, KW. 1964. Wildlife and historical notes on Simeonof Island, Alaska. Murrelet
45:1-8.

Oakley, K., and Kuletz. ms. Population, reproduction, and foraging ecology of pigeon
guillemots at Naked Island, Prince William Sound, Alaska, before and after the T/V
Exxon Valdez oil spill. Bird study number 9. Final Report. U.S. Fish and Wildlife
Service, Migratory Bird Management, Anchorage, AK.

Piatt, J., C.J. Lensink, W. Butter, M. Kendziorek, and D.R. Nysewander. 19%0.
Iimmediate impact of the T/V Exxon Valdez oil spill on marine birds. Auk 107: 387-

397.

Sanger, G.A. and M.B. Cody. Survey of pigecn guillemot colonies in Prince William
Sound, Alaska. Unpublished report, U.8. Fish and Wildlife Service, Anchorage, AK.

Vermeer, K., K.H. Morgan and G.E.J. Smith. 1983. Colony attendance of pigeon
guillemots as related to tide height and time of day. Colonial Waterbirds 16:1-8.

D. SCHEDULES

1. FY94 Milestones

Mar 94 Complete study plan, procure equipment, and select temporary field
personnel.
Apr 94 Continue procurement of equipment and supplies.

May 94 Organize and pack supplies, train field personnel, depart for Shumagin
islands and establish camps on Simeonof Island about May 22.

Jun 94 Eradicate foxes on Simeonof Island and move to Chernabura island to
commence removal operations there. Conduct surveys for
oystercatchers and guillemots on these two islands along with nearby
"controf” islands (Bird, Atkins, and Herendeen). High tides during
morning hours, when guillemots should be monitored, will occur on 15
days in June and early July, the incubation period when guillemots
should be censused.

Jul 84 L eave Chernabura island mid-month and return to Homer.
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Aug-Sep 94 Clean and store equipment and supplies.
2. FY95 Milestones
Oci-Dec 94 Analyze data and write report.

Jan-Apr 95 Draft report to O Spilt Coordinator 15 March and final report to Chief
Scientist 15 April.

3. Project Personnel

G. Vernon Byrd: Project manager supervises planning, training, data analysis, and
completion of report.

E.P. Bailey: Project leader oversees all aspects of field work. In addition, three
biological technicians and two volunteers will assist in field operations. Two of the
technicians will be responsible for conductmg surveys of guillemots and oystercatchers
and analyzing data; one will be largely responsible for compiling the report on
monitoring these two species.

4, Logistics

Field camps will be periodically on Simeonof, Chernabura, Bird, and possibly Little
Koniuji istands {base of operations for surveys of Atkins and Herendeen islands}.

E. EXISTING AGENCY PROGRAM

The DOI-FWS Alaska Maritime NWR has an existing program for removat of
introduced foxes from islands for restoration of threatened Aleutian Canada geese,
seabirds, and other native species. However, this program for restoration of seabirds
on islands south of the Alaska Peninsula has had fittle funding. For example, in 1993
only $8000 was alloted, making it difficult to accomplish the task.

F. ENVIRONMENTAL COMPLIANCE/PERMIT/ICOORDINATION STATUS
The removal of alien foxes by trapping and shooting from refuge islands was
sanctioned by an environmental assessment in 1985 {(Environmental Assessment--
Proposed Eradication of introduced Fox on Alaskan islands. Alaska Maritime National
Wildlife Refuge, Alaska. U.S. Fish and Wildlife Service, Homer, Alaska). No
additional approvals or permils are required.

G. PERFORMANCE MONITORING

1. Backup strategy

This project will be monitored by the project manager who is the refuge supervisory

7



wildlife biologist stationed in Homer. {f the project leader or biologica!l technicians
ieave before completion of the project, the project manager will find suitable
replacements and assure the gualily and timely submission of reports.

2. Quality assurance and control plan
Project quality will be insured by:

a. Using experienced personnel (o eradicate foxes and monitor populations of
guilemots and oystercatchers.

h. Following accepted, standardized procedures for counting guillemots and
pystercatchers.

3, List of producis

A report on accomplishments in the summer of 1984 will be written by December
1994. A final report verifying the removal of all foxes from Simeonof and Chernabura
istands and resurveys of guillemot and oystercatcher populations on these two islands
along with the three previously mentioned fox-free islands used as controls will be
completed by December 1995,

H. COORDINATION OF INTEGRATED RESEARCH EFFORT

Project 84041 is being coordinated with other monitoring studies underway for
guilemots and oystercatchers in Prince William Sound to insure current methods are

applied.
. PUBLIC PROCESS

The public has been apprised of the devastating ecclogical consequences from
introduced foxes on Alaskan islands in various scientific publications and popular
literature, such as a recent article in "Alaska Geographic.,” Several conservation
groups have encouraged the Fish and Wildlife Service 1o expend maore effort in the
removal of exotic species on the refuge fo restore breeding seabirds, especially those
species injured by the oil spill. This proposal has been reviewsd by the Exxon Valdez
Oil Spill Public Advisory Group, and the public had the opportunity to comment on this
project at the January 1894 Trustee Council mesting.

J. PERSONNEL QUALIFICATIONS

Both the project manager, G.V. Byrd, and the project leader, E.P. Bailey, are well
qualified to undertake the proposed action. Brief resumes follow:

1. Project Manager - G. Vernon Byrd




G. Vermnon Byrd received a B.S. degree in wiidlife management from the University of
Georgia in 1968, did post-graduate studies in wildiife biology at the University of
Alaska Fairbanks in 1975, and completed a M.S. degree in wildlife resources
management {with an emphasis in applied statistics) from the University of ldaho in
1989. Thesis research was on Kittiwakes {Rissa spp.) and murres {Uria spp.} in the
Pribitof islands. Mr. Byrd has worked for the U.S. Fish and Wildlife Service for over
20 years, focusing on studies of marine birds in Alaska and Hawaii. His major
interests have centered arcund monitoring long-term trends in seabird populations,
including numbers of birds and reproductive performance at colonies. He has written
over 40 scientific papers and 50 U.S. Fish and Wildlife Service reports on field studies,
and he has presented over 15 papers on seabirds at scientific mestings. Mr. Byrd
currently serves as supervisory wildlife biologist at the Alaska Maritime National
Wildlife Refuge, the premier area for seabirds in the national public land system.

Byrd, G.V., £.C. Murphy, GW. Kaiser, AJ. Kondratyey, and Y.V, Shibsev. {n press). Status and ecology of offshore fishfeeding
alcids (murres and puffins) in the North Pacific Ocean.  Proceedings of "Symposum on the Status, Ecalogy, and Conservation of
Marine Birds of the Temperate North Pocific”. Canadian Wildiife Service, Cllawa,

Springer, AM. and G.V. Byrd. 1989, Seabird dependence on walleye poliock in the southeastern Bering Sea. Pages 667677 iny
Proceedings of the International Sympasiurs on the Biology and Management of Walieye Paliack. Alaska Sea Grant Rep, No, 831,
University of Alaska, Fairbanks.

Day, RH. and GV. Byrd. 1989, Food habits of the whiskered aubdet at Buldir island, Alaske. Condor 816572,

Byrd, GV., JL. Sincack, 1.C, Teffer, DA Modarty, and B.G. Brady. 1884, A cross instering experiment with Newell's race of
Manx shearwater. J. Wikdl. Menage. 48163168,

Byrd, G.¥., DL Modarty, and B.G, Brady. 1983, Breeding bivlogy of wedgelajied shearwaters at Kilaveo Point, Hawail. Condor
85:252.296.

2. Project Leader - Edgar P. Bailey

Edgar P. Bailey obtained a B.S. degree in biology from the University of Redlands in
California and spent an additional 3 years at Utah State University, receiving a M.S. degree
in wildlife biology in 1963. He has worked for Federal resource agencies for over 30 years,
including the Forest Service, National Park Service, and the Fish and Wildlife Service. He
came to Alaska 25 years ago as assistant manager for the former Aleutian Islands National
Wildlife Refuge, and during this period he has been continuously involved with marine birds
and mammals, specializing on the adverse effects of alien species on island biodiversity
and particularly the need o remove introduced foxes from refuge islands. He has
published more than 20 papers in various journals and has written numerous unpublished
reporis. He has thousands of hours of experience operating inflatables and other small
boats primarily south of the Alaska and Kenai peninsulas and in the Aleutians.

Bailey, £.F. 1993, Introduction of foxes on Alaskan islends-history, effects on svifauna, and eradication. U.S. Department of the
Interior, Fish and Wildife Service. Resource Publication 193: 54 pp.

Bailey, E.P. and G.W, Kaiser. 1993. Impacts of introduced predators on nesting seabirds in the northeast Pacific, Pages 218226



i Vormesr, X, KT Brigas, K.H Morgan, D SiegelCausey feds ). The stalus, ecology, and conservation of raarne birds of e

Morth Pacihic. Canadhan iz Specat publicabon, (tawa.
Bailey, £.P, 1992, Rex} foxes {Vuipes vipes), as biclogicel control agents against arctic foxes (Aopex fagopus), on Alaskan .
istands. Canadian Field Naturalist i06:200-208.

Bailey, £.P. and N.H. Faust, {984, Summer distribition and abundance of marine birds and mammals off the coast of the
Alaska Perinsula between Amber and Kamishak bays. -Western Birds 516174,

Bailey, £ P, and N.H. Faust, 1981 Summer distribution and abundance of marine birds and mammals between Mitrofonia and
Sutwik islands south of the Alaska Peninsula, Murselet 62: 3442,

Bailey, £.P. and N.H. Faust. 1980. Summer distribulion and abindance of marine birds and mammals in the Sandman Reefs,
Alaska. Murrelet 61645, :

Bafley, E.P. 1978, Breeding seabird distribution and abundance in the Shumegin islands, Alaska, Murrelet §3:82.91,

K. BUDGET
Estimated cost breakdowns for this $84.0K project are attached (Forms 2A and 2B).
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Figure 1. The Shumagin Islands, Alaska Project 94041 study area.
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EXXON VALDEZ TRUSTEE COUNCIL
1984 Federa! Fiscal Year Project Budget
October 1, 1883 - September 30, 1994

Project Description: This project is designed 1o restore populations of oystercatchers and pigeon guillernots by remaving introduced foxes front Simeonof and
and Chernabura istands in the western Gulf of Alaska.

1993 Project No. | '83 Report/ | Remaining
Budget Category {None} ‘B4 Interim® Cost™* Total
Authorized FYa3 FFY 84 EEY 94 FEY 04 FPY 95 Comment
Parsonnel 30.¢ 30.0 $24.0 $24.0 $16.0{ [Note: The target islands are ramote & not
Travel %0.0 $0.0 $17.0 $17.0 $1.0{ inhabited by people. Successiul removal of
Contractual $0.0 30.0 $0.0 0.0 $0.01 foxes renuires irained experienced crews
Commaodities $0.0 $0.0 $13.2 $13.2 $1.01 famikar with these environments & familiar
Equipment $0.0 50.0 $26.2 $26.2 0.0} with mathods for eradicating foxes. Cone
Capital Qutlay , $0.0 %0.0 £0.0 $0.0 $0.0 1 tracting in not a viable option becausa of the
Subtotal $0.0 30.0 380.4 $80.4 $18.0] difficulty in finding experienced parsonnet
Generat Administration §0.0 $0.0 §£3.6 3.8 $2.41 avaitable for this type of work al this time of
Project Total $0.0 $0.0 £84.0 $84.0 $20.41 yoar & because of logistical costs {the FWS
' vassel Tighax normally travels these waters
Full-time Equivalents (FTE) 0.0 , 0.0 , 1.0 1.0 0,81 & this will help rinimize iogistical costs}).
. Doltar amounts are shown in thousanads of dollars. . L
Budget Year Proposed Personnel: Reprifintam | Reprtfimrim | Remaining | Remaining
Position Description Morths Cost Mornths Oost
* {Note: Inboth FY94 & FY95, the services
Program Manager, GS~12 (1.0)* $0.0! of the G512 Program Manager, the GS-12
Project Manager, 3812 (1.0)" $0.0{ Project Manager, & the GS-11 Project
Project Leader, GS~11 {6.0)° 20,01 Leader will be provider by DOLFWS at no
cost 1o the project
3 Temporary Biologists, GS-8 12.0 $24.01
NEPA Cost: 0.0
, 370t 1, 1883 - Jan 31, 19494
— __ Personnel Tow 0.0 $0.0 12.0 $24.0] **Feb 1, 1994 - Sap 30, 1994
: i Pear Review Draft  |Project Number: 94041 FORM 24
1994 Project Title: Introduced Predator Removal from Islands PROJECT
Printed: 0371584 2:30 PM Agency: Dept. of Interior, Fish & Wildlife Service DETAIL
‘ Page 12 of 14 ,




EXXON VALDEZ TRUSTEE COUNCIL
1984 Federal Fiscal Year Project Budget
October 1, 1993 - September 30, 1994

Page 13 of 14

Agency: Dept. of Interior, Fish & Wildlife Service

Traveh Reprifintrm | Remaining
2 days of ship time on MV Tiglax @ $3.0K/day $5.0
8 trips from Sand Point to Homer plus per diem (8 trips @ $650.00/rip +18 days per diemm @ $115.00/day) $6.0
1 wip from Homer to King Salmon {1 trip @S?0.0G;trép + 2 days per diem @ $115.00.day) $0.86
1 round trip Minnesota- Homer-Minnesota for volunteer {1 trip @ $1.0K/Mrip) %1.0
Ajroraft charter from King Salmon to Simeonof Island {1 trip @ flat rate of $1.5K) $1.5
- Per diem for fiekd personnel and 1 person detailed to Homer from Adak office {per diem for field personnel is calculated at $1.9
$3.00/day x 360 person days = $1.1K-—this token daily amount must be paid to all FWS employees and non-SCA volunteers
for each day spent in the field; per diem for Homer detail is caleulated at $40.00/day for 20 days = $0.8K)
. Travel Total LAY V7.6
Contractual:
{No contracts are required for this project.}
; Confractugl Tolal §0.0 30.0
G743 '
Peer Review Draft Project N.umber: 94041 ; FORM 2B
1994 Project Title: Introduced Predator Removal from Islands PROJECT
Printed: 0/15/94 2:30 PM DETAIL




EXXON VALDEZ TRUSTEE COUNCIL
1994 Federal Fiscal Year Project Budget
October 1, 1893 - September 30, 1884

Commoities: ' ] Feprntm | Remaiming
Food for field camps for 8 people for 70 days @ $14.00/day/person (420 person days x $34,001day = $8.9K) $5.9
Fuat {kemseﬁe, gas and oil for owtboard engines, blazo) ‘ 320
QOffice and other fisld data recording supplies {e.q., notebooks, tally counters, maps) $0.3
Camyping supplies {e.g., rain gear, rubber boots, fleat-coats, gloves, waterpraéf bags, sleeping pads, rope, larps) 1.0
Trapping supplies {survey tape, trapping baskets, stakes, lures/bait, ammunition, & 500 traps @ $5.00 each) 4.0
Commodities Total A Al 132
Equipment;

3 weatherport shelters @ $1.35K each (3 x $1.35K = $4.0K)

1 heavy duly infiatable boat {16 ft)

2 outboard engines (30 hp) @ $4.6K each (2 x $4.6 K = $8.2 K}

1 588 radic

1 radio antenna

Camping equipment {8.g., stoves, alr-rollers, pocket compasses, bammef&rs)
2 riflas @ $400.00 sach (2 x $400.00 = $0. Si(}

1 hand-held GPS

FeS

93 D 4D O3 7 & T S
SO DLDT
O O 3 Ln ny LD

[Note: PWS will supply other necessary squipment, including g back-up outhoard engine, additional radio equipment {e.g.,
hand-held radios & back-up radios}, & other camping & trapping equipment |

Eguipment Total | 0.0 S5 2

D7 ARS

Paer Review Draft  |Project Number: 84041 | FORM 2B
1994 Project Title: Introduced Pradator Removal from islands PROJECT
Pritad: 03/16/9¢ 2:30 PM Agency: Dept. of frsteiiar, Fish & Wildlife Service RETAL

. Page 14 of 14 ,




9404341




DETAILED PROJECT DESCRIPTION
UNDER PREPARATION FOR THIS PROJECT



94043A2



Fipuh AL

DETAILED PROJECT DESCRIPTION
UNDER PREPARATION FOR THIS PROJECT




94043A3



DETAILED PROJECT DESCRIPTION
UNDER PREPARATION FOR THIS PROJECT






DETAILED PROJECT DESCRIPTION
UNDER PREPARATION FOR THIS PROJECT



94043A5



¥ & % g
'{‘? ‘f‘fa"t i A (é oy
* RO A Y T

DETAILED PROJECT DESCRIPTION
UNDER PREPARATION FOR THIS PROJECT



9404346



DETAILED PROJECT DESCRIPTION
UNDER PREPARATION FOR THIS PROJECT



94043A7



DETAILED PROJECT DESCRIPTION
UNDER PREPARATION FOR THIS PROJECT

4

H 4 PR
ST WA
THON D

A



9404381




oo ]

DETAILED PROJECT DESCRIPTION
UNDER PREPARATION FOR THIS PROJECT



9404382



DETAILED PROJECT DESCRIPTION
UNDER PREPARATION FOR THIS PROJECT



94064



1. Project Title: Habitat Use, Behavieor, and Monitoring of Harbor
Seals in Prince William Sound
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EV0OS Harbor Seal Restoration Study, 19%4-1996

B. INTRODUCTION .

Harbor seals {Phora vitulina richardsi} occur year-round in PWS, where
they are commonly seen hauled out on rocks, reefs, beaches, and
glacial ice. They pup, breed, molt, and feed in the Sound. During
extensive surveys of PWS in 1991, approximately 2,500 harbor seals
were counted on haulouts (Loughlin 1992). Ancther 1,700 were counted
in the Copper River Delta and Orca Inlet. These counts are minimum
estimates of the population in this region, since some seals were in
the water and not available for counting during surveys and some
haulouts were not surveyed.

From 1984-1988, harbor seal counts at 25 trend sites in PWS declined
by 43%, or an average annual rate of 13%, for unknown causes (Pitcher
1989). The decline continued in 198%, exacerbated in ciled areas by
the Exxon Valdez oil spill (EVOS); 1989 counts of harbor seals at
0iled trend count sites declined by 45%, compared to 11% at unoiled
sites (Frost and Lowry 1993). Since 198%, counts for the PWS trend
count area as a wvhole have remained approximately the same, and are
currently 27% lowsr than they were in 1988, Counts at oiled sites are
still proportionately lower than counts at unoiled sites. Counts
during pupping have continued to decline.

It is likely that more than 300 harbor seals were killed by the EVOS
in PWS (Prost and Lowry 19%3). Seals encountered oil in the water and .

on haulouts. Behavior of many oiled seals was abnormal following the
EVOS, with seals reported to be sick and lethargic. Severe
debilitating lesions were found in the brain of a heavily oiled seal
collected in Herring Bay 36 days after the EVOS. Similar but milder
lesions were found in other seals found dead and in seals collected
three or more months after the spill. Neonatal pup mortality was
abnormally high in the year of eoil spill, but apparently returned to
neormal in 1990-1992.

Harbor seals are important to residents of PWS for subsistence. They
are harvested by communities such as Tatitlek, Chenega, and Cordova.
In 1987~1989, they made up 13%-19% of the total harvest of subsistence
foods in Tatitlek. In Chenega Bay in 1385-~1984, harbor seals
accounted for 27% of the total pounds harvested. During 198922,
approximately 330 harbor seals were harvested in PWS (Wolfe and
Mishler 1993). Harbor seals are also watched and photographed by
tourists and recreational users of PWS and they interact with and are
incidentally killed by commercial fisheries. Like all marine mammals,
are have special federal protection under the Marine Mammal Protection
Act. If the current decline continues or if up~-to-date population
data are not available, harbor seals could be placed in a more
restrictive legal classification.

Because of the ongoing decline in barbor seal abundance, which was
sxacerbated in the area impacted by the EVOS8, it is particularly

important to understand what factors are limiting the harbor seal
population. We cannot assume, given the recent decline and the lack .
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BVOS Harbor Seal Restoration Study, 1994-1996

.Qf recovery in the oiled area, that the number of seals in oiled areas

will return naturally to pre-spill levels. It is necessary both to
continue monitoring population trends and to identify and
apprepriately manage areas of particular biological significance in
ocrder to augment racovery in any way possible.

Most of the information currently available on harbor seals in PWS
consists of counts of aniwals on haulouts during pupping and molting.
wWhile these data are essential for meonitoring changes in overall
abundance, they are not adequate for determining what is causing the
seal population to decline, or for designing conservation and
management measures to facilitate recovery and ensure the future
health of the population. There iz no information available on site
fidelity, movements between haulout sites, seascnal changes in hauling
ocut patterns, habitats used for feeding, or feeding behavior.

Recently developed satellite~linked telemetry can be used to gather
information on all of these important aspects of harbor seal biology.
Miniature platform transmitter terminals (PTTs) have created
opportunities to monitor location and diving behavior of marine
manmals (Mate 1986, 1989; Hill et al. 1987; Stewart et al. 198%; R.
Merrick personal communication, Frost 1%%1). The PITs transmit to a
satellite~based Doppler positioning system that calculates locations
and tracks movements of animals with considerable agcuracy. When
combined with appropriate environmental sensors and microprocessor
hardware and software, other information about an animal's environment
and behavior can be transmitted to the satellite.

A pilot study conducted in 1%91~1992 demonstrated the feasibility of
attaching satellite transmitters to harbor seals in PWS. Seals were
captured by entangling them in specially constructed nets set near
haulouts. PIs were attached to three seals at Seal Island, one in
Herring Bay, and four at Applegate Rocks., Data were received for 3 to
68 days and provided numerous locations and depth of dive histograms.
Seals tagged at Seal Island in spring remained near there throughout
most of the summer, based on PTT locations, VHF transmitter signals,
and visual ocbservations. The seal tagged at Seal Island in September
transmitted data for only three days. The szeal that was tagged in
Herring Bay left that area and swam at least 100 km to spend seven
days near the Yale Glacier in College Filord. It then returned to
Herring Bay. Tags of the four seals tagged at Applegate Rocks
transmitted for 51i~68 days; two seals made local movements in central
PWS and two travelled to the Copper River Delta, later returning to
PWS. Data on depth of dives indicated that some harbor seals in PWS
nake dives deeper than 250 m, and therefore may do much of their
feeding on the bottom. Dives of one seal were mostly 51-150 m.

Additional PTTs were attached to 12 harbor seals in 199%3: nine at
Seal Island, and one each at Applegate Rocks, Bay of Isles, and
Channel Island. 8ix were deployed in May and transmitted for 38-78
days. One of these moved back and forth between central PWS and
College Fiord. One made a short trip to the Columbia Glacier and
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spent the rest of the time in the central sound. Two cther seals made.
trips to the Gulf of Alaska, then returned to central PWS. All six

spring seals wera near the site where they were tagged as molt

approached and the PITs fell off. Six additional seals were tagged in
September., One PIT failed after 101 days and the other five were

still transmitting on 1 February 1994, 135-138 days after they were
attached. Five of the six tagged seals did not move far from the

location where they were tagged. One tagged at Seal Island made

multiple trips to the Columbia Glacier, and also visited Lone and

Perry islands.

The goals of this study are to gather data on the behavior and habitat
use of harbor seals in PWS that can be used to design effective
conservation measures, and to monitor the abundance and trends of
harbor seals at trend count sites in oiled and unciled areas of PWS
using standardized methodology. Habitat use and behavior studies will
be conducted by attaching satellite transmitters to harbor seals at
saelected sites, and determining their novements, diving patterns,
feeding locations, and haulout patterns. Population monitoring will
be conducted by flying aerial surveys of the trend count route during
the autumn molt. Counts will be compared to data collected prior te
and during the EVOS in order to document whether and how rapidly
natural recovery occurs.

€. PROJECT DESCRIPTION .

1. Resources

This study will investigate harbor seals in PWS. Information derived
from this study may benefit subsistence hunters, salmon fishermen,
tourist operators, and the general public who are interested in and
concerned about harbor seals.

2. Relation to Other Work: This proposed study is a continuation of
harbor seal NRDA and Restoration studies funded by the Trustee Council
in 198%-1993. Methodology is consistent with that used in previcus
studies. This study is designed to incorporate and build on data
obtained in previous years and to address questions raised by earlier
studies.

3. Objectives
The objectives of this study are:
1. to monitor harbor seal population trends in PWS by
conducting aerial surveys at 25 trend count sites during
pupping and molting in 1994 and 1995;
2. to compare data from 1954 and 1935 surveys to data collected

following the EVOS to determine whether seals are recovering
to pre-spill levels; .
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3. to describe the hauling out and diving behavior, and by
inference, feeding behavior of satellite~tagged seals in PWS
relative to date, time of day, and tide;

3. to describe the use of and frequency of movements between
hauvlouts; and

5. to determine movement patterns within PWS and between PWS
and adjacent areas.

4. Mathods

We are proposing two additional years of field study (1994, 1995) with
final data analysis and reporting to take place in year three. The
study will have two components: aerial surveys to monitor abundance
and satellite-~tagging to study movements, habitat use, and behavior.

a. Monitoring

We plan to conduct aerial surveys of harbor seals in PWS during
pupping in June and molting in late August/September to determine
whether harbor seals have recovered from the decline caused by the
EVOS and to monitor the trend in the population. Surveys will follow
a trend count route previously established by ADF&G (Calkins and
Pitcher 1984; Pitcher 1986, 1989, Frost and Lowry 19%93). The trend

count route covers 25 haulout sites and includes seven sites that were

impacted by the EVOS (Agnes, Storey, Little Smith, Blg Smith, Seal,
and Green islands, and Applegate Rocks) and 18 unoiled sites (Table
1}. Several surveys will also be conducted of seals in the Copper
River Delta to gain understanding of the relationship between seal
counts in PWS and the Delta. The survey methodology and cobservers
will be the same as those used in NRDA studies conducted in 1989-~1%91
(see Frost and Lowry 1993}, and as summarized below.

In order to conduct surveys at a time when a relatively large and
consistent proportion of the population is hauled out and can bhe
counted, it is necessary to consider facters such as weather, seasonal
behavior patterns, tidal stage, and disturbances. Maximum numbers of
harbor seals are known to haul out during pupping and molting (Pitcher
and Calkins 1979; Calambokidis et al., 1987). Within these periods,

availability of most haulout sites is limited by tidal stage.
Conseguently, our surveys will be conducted during June (pupping} and
late August/September (molting) and will begin within two hours before
daylight low tides and finish within two hours after low tide. We
will attempt to survey each site 7-10 times during a survey periocd to
reduce statistical variance of the counts. Sample size for aerial -
surveys is partly determined by weather which can limit flight
altitudes. While results of previous harbor seal trend counts have
indicated that it is desirable to obtain 7-10 counts during a survey
period (Pitcher 1986, 1%89), in actuality the number of counts is
almost always limited by the number of days within the molting period
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that are suitable for flying. .

Surveys will be conducted from a single engine fixed-wing ailrcraft
{Cessna 180 or 185} on floats. Haulecut sites will be flown over at an
altitude of 200-300 m. Visual counts will be made of seals at each
site, usually with the aid of 7 power binoculars. Pups will be
counted separately during June. Photographs will be taken of large
groups for later verification using a hand held 3%-mm camera with 70~
210 mm zoom lens and high speed film (ASA 400). Color slides will be
commercially developed and the seals will be counted from images
projected onto a white surface.

Aerial surveys do not estimate the total number of seals present since
they do not account for seals that are in the water or seals hauled
out at locations not on the trend count route. Surveys provide
indices of abundance based on the number of hauled out seals that is
counted. Interpretation of trend count surveys relies on the
assumption that counts of harbor seals on select haulout sites are
valid linear indices of local abundance. We assume that within a
given biclogical window, such as the meolting period, hauling ocut
behavior remains the same from one year to the next, and counts can
thus be compared. Standardization of procedures minimizes the affeocts
of variables such as tide and weather that could influence the number
of seals hauled out on a given day. Hehavioral data obtained from
satellite transmitters attached to szeals as part of this study will
help to verify these assumptions.

Reliable surveys of the tremd count route were conducted auring'the
molt in 1984 and 1988-199%3., These data will be used for comparisons
with data collected in 19%4 and later. Analyses of trend count data
and comparisons with other vears will be conducted following
statistical methodology used for previcus surveys (Frost and Lowry
1393). Overall trends in abundance during pupping and molting, and
trends at ciled versus unoiled sites, will be examined using loglinear
and logit-type categorical models (Agresti 1990} with bootstrapping
{Efron 1982; Efrom and Tibshirani 19886} applied to the means of the
site count data. Contrasts derived from the test hypotheses will be
used to compare average counts in oiled and unoiled areas (see Frost
and Lowry 1993 for detailed description of contrasts and analyses).

Project inveatigatmrs will cooperate with personnel from the ABF&G
Division of Subsistence in their efforts to involve residents of
Chenega Bay and Tatitlek in sampllng efforts and harvest monitoring
for harbor seals. Investxqaters will keep others informed of
pertinent results of this study. 8Such an exchange of information will
allow bioclogists to benefit from residents® observations about :
abundance and behavior of harbor seals in PWS and will help resxéents
to make informed decx31cns about their annual harvest of harbor seals.

b, Habitat use and behavzor

In 19%1, we began our investigation of harbor seal habitat use in PWS .
5
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with a pilot study in which four satellite-~linked PTTs were attached
to seals at Seal Island and Herring Bay. Two seals were caught and
instrumented during April 1991 and two others in September 199%1.
Information obtained from seals tagged in April was used to modify the
design and programming of PTTs attached in September. Additional
information from seals tagged in September, and from 4 spotted seals
tagged with similar PP?Ts in the Chukchi Sea, was incorporated into the
design of PTTs that were deployed in 1392 and 19%93. Ten additional
PTTs were deployed in May 1992 and 1993; they transmitted from May
until mid~July when they fell off due to the annual molt. Six PTTs
were attached during September 193%3; five are still transmitting.

We propose to attach satellite~linked time-depth recorders (PTTs) to
12 seals per year in 1994 and 1995 at a variety of locations in PWS in
order to better evaluate geographical and seasonal differences in
movements and behavior. Six seals will be caught in spring, well
before pupping, so that mothers with newborn pups are not caught. 8ix
more seals will be tagged in September, after the molt, at a variety
of locations, If miniature, 0.25-~watt PTTs become available in 1995,
an attempt will be made to catch and tag several young seals in order
to allow a comparison of their movements and behavior to that of
adults. Actual taggging locations will depend on where seals are
present and can be caught, but will include sites that represent
different habitat types. Locations will be chosen for comparison with
the existing data base from Seal Island and Applegate Rocks.
Consideration will be given to eastern PWS (Port Gravina and Sheep
Bay), northern PWS (College Fioxrd or Unakwik Inlet), southwestern PWS
(Dangerous Passage and Icy Bay), and the Copper River Delta. ‘

Seals will be caught by entanglement in nets placed near the haulouts,
Nets will be approximately 100 m long and either 3.7 or 7.4 m deep
with standard floats or float line and relatively light lead lines.
Mesh openings will be 10-30 cm. Nets will be deployed from a 6 m bhoat
assisted by one or two other small boats to assist in maneuvering the
net and tending it to ensure that all captured seals are quickly
detected and removed.

When seals become entangled, they will be brought into the boats or to
shore, cut free from the tangle net, and placed into hoop nets (large
stockings made of 1 c¢m mesh soft nylon webbing). Smaller seals will
be physically restrained during handling and tagging. Larger animals
will be sedated with a mixture of ketamine and diazepam administered
intramuscularly at standard doses (Geraci et al. 13981). Each seal
will be weighed, measured, and tagged in both hindflippers with
individually numbered plastic tags. Field personnel will collect
approximately 50 cg of blood from the extradural intervertebral vein.
Standard blood chemistry panels and virclogy screens will be run on

these samples.

Transmitters (approximately 1% cm X 15 om % 3 cm, or smaller} will be
attached to the mid-dorsal surface of the seal by gluing with epoxy
resin (Fedak et al. 1984, Stewart et al. 198%}. The PTTs that are
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attached in April/May should remain attached until mid-July when they .
will fall off as the annual molt begins and the hair to which they are
glued is shed. PIM's attached in autumn following the molt should

remain attached until the next molt. Based on pur experience with

fall 1993 PTTs, we expect them to transmit 5 or more months.

Pata will be acquired from the ARGOS satellite receiving system and
analyzed using software provided by the manufacturer of the
transmitters. Each PTT will transmit signals to polar-orbiting
satellites whenever the seal is hauled out or when it surfaces
sufficiently long for transmission to occur. An uplink occurs when a
satellite is positioned to receive the signal. Information
transmitted by the PPT is used by Service ARGOS to calculate the
geographic location of the seal. Units will be equipped with built~in
programmable microprocessors to collect and summarize data for periods
when animals are diving and store it for later transmission, as has
been done for crabeater seals (Lobodon carcinophagus), Steller sea
lions (Eumatopias jubatus), and spotted seals (Phoca largha) (Hill et
al. 1987; R. Merrick, personal communication; K. Frost and L.Lowry,
unpublished data}. These data will be stored in six hour blocks and
transmitted to the satellite once the six hour data collection period
is complete. Sensor information from a pressure transducer and a
conductivity switch will be used to indicate when the animal is hauled
out. Data from four pericds will be stored in memory, providing at l|

least a 24 hour window for transmission before the data are lost.
Dive data will be summarized as histograms in depth bins of 4-20 m,
21~50 m, 51-100 m, 101-150 m, 151-200 m, and over 200 m, and duration
bins of 0-120 seconds, 121-240 seconds, 241-360 seconds, 361-480
seconds, 481-600 seconds, and over 600 seconds. In addition, 1994
PITs will store and transmit the amount of time spent in each depth
bin.

Each PTT broadcasts a unique identification code so that data can be
assigned to a particular seal. Position accuracy for all geographical
locational information is rated by Service ARGOS to reflect the
predicted accuracy of the calculated locations (Fancy et al. 1988,
Stewart et al. 1989). Data acguired for harbor seals in this study
will be smcreened for accuracy and interpretation of results will take
into account signal quality. Sensor data will be used to validate
whether the animpal was at sea or hauled out on land when data were
acquired, since errors in calculated leocations may falsely indicate
that a seal is on land or at sea (see Stewart et al. 1398%).

Data on the haulout patterns of tagged seals will be examined for
indications of daily or seasonal variations, for example to determine
whether there is a change in the freguency of haulout by season, or

whether the amount of time spent hauled out changes. Plots of

locations where continuous signals are received will be used to

determine the degree and regularity of use of particular haulout

sites. We expect to receive fewer locaticns of seals while at sea,

because the transmitter's antenna will fregquently be submerged. .
However, at-sea locations will be plotted as an indication of areas
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.uaed for feeding. Information on depth and pattern of diving will be
conpiled, and can provide some additional information on the general
areas used for feeding.

Locations calculated by Service ARGOS will be screened for accuracy
and plotted on charts of PWS. Locational data will be compared with
sensor data, when possible, to verify that information regarding
whether the seal is on land or at sea is correct. Patterns of diving
and hauling out will be presented as histograms. Dive data histogranms
will present the number of dives at different depth increments and by
duration of dive. Means and standard deviations for dive depth and
duration will be calculated and compared for seals in different
lecations or habitats and at different times of day and year.

Dive data will be presented as graphs and histogransg which indicate
the range in individual behavior as well as summary data for all seals
combined. Compilation of data on time and location of feeding dives
will be used to identify feeding areas near different haulouts, If
sensors indicating whether the seal is on land or at sea become more
reliakle and the necessary PIT software is developed to provide a
continuous record of this information, then diving and hauling ocut
cycles will be examined relative to time of day, tide, and season.
Hauling out bouts and tidal cycles will be overlaid and plotted.
Summaries of the number and quality of uplink data and at-sea position
data will be presented in tabular form. Tabular summaries will also
be prepared for use of different haulouts by individual seals; the
number of haulout bouts relative to tidal state and time of day; and
freguency of haulout and amount of time spent feeding by season.

These data will be used to evaluate site fidelity of seals, to
quantify the amount of interchange among haulouts within and outside
of the area impacted by the EVOS, to determine seasonal importance of
particular haulouts, and to identify areas used for feeding.

c. Alternatives

the restmratxon program, despite the ongoing decline and absence of
recovery in the oiled area. Without a monitoring program will there
will not be up-to~date information on harbor seal counts, and
therefore trend, in PWS. Managers will have to rely on trend count
data through 1993 which show a contimiing decline. Without studies of
habitat use, movements, and behavior, we will come no closer to
understanding the reasons for the decline. No additional information
will be acquired to guide us in management actions which could reduce
the impact of human activities on these seals. The lack of up~to-date
and better data may impact commercial fisheries in PWS. It is likely
that management actions regarding the incidental take of harbor seals
in fisheries will be very conservative, and perhaps unneceasarily

- restrictive. Without current data, subsistence hunters in PWS will
.not have the information they need to make informed decisions about
harvest lev&ls ‘in the face of an ongoing decline.

8
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An alternate methodology to satellite~tagging is the use of VHF .
telemetry. VHF transmitters are inexpensive to purchase. They are

guite reliable for short distances when signals are not obstructed by
geographic barriers and are useful for monitoring attendance at
particular haulouts. However, the logistics regquired to monitor them

are expensive and labor intensive; they must be tracked esither from
aircraft or by field personnel stationed near the tagging location.

During much of the year, weather in PWS is foygy and stormy and flying

is either precluded or dangerous. If the seals swim more than a few

miles from the monitoring station, or around an island with

significant geographic relief, the signals can no longer be aaquired.
Divzng seals are extramely diff;cult to track, slnce it is very

relocate seals if they swim 1ong dlstances in unpredlctabla 't
as they did in 19%2. At best, VHF technolegy gives an 1ndicatlan of
some of the haulouts that are used by a seal and of its activity
patterns while it is on that particular haulout.

Satellite telemetry is considered a far-preferable alternative to VHF
telemetry in PWS. In contrast to VHF radios, PTTs transmit data to
satellites regardless of whether investigators are in the field to
monitor them. They do not require the use of aircraft or field
stations. Data transmission is not limited by weather or time of day.
Microprocessors allow data to be stored for a 24-hr pericd, greatly |
increasing the probability that a transmission will be sent when a
satellite is overhead. Every time that a seal surfaces for a
sufficiently long period of time, data are transmitted. Such data
give a much more complete picture of movements and hauling out
behavior than do intermittent VHF data. In addition, the PTTs provide
data on duration and depth of dives that are not available from
conventional VHF transmitters.

5. Location

This project will be conducted in PWS. Aerial surveys will be
conducted of 25 trend count sites shown in Figure 1 and listed in
Table 1. Tagging work will take place at a variety of locations
throughout PUS.

The information obtained by this study will benefit residents of
Tatitlek, Chenega Bay, and other PWS communities that use harbor seals
for subs;stence, and tourists or other recreational users by providinq
information on trends in abundance, biclogy of the seals, and insight
into possible causes for the ongoing decline. Data will benefit PWS
fishermen by ensuring that restrictive measures regarding incidental
take of harbor seals are not implemented unnecessarily due to lack of
data.

particular biological significance to harbor seals. Such information

Information contributed by this study will help to identify areas of
will serve as the basis for management recommendations to protect the .

9
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' integrity of important seal habitats and to ensure that human
activities do not have further impact on harbor seals. Tagging data
will be valuable in further refining aerial survey methodology,
particularly in determining the best time to conduct surveys.

6. Technical Support

No support from technical working groups is needed. Computer, GIS,
and statistical support will be provided by project personnel. No
hydrocarbon analyses are expected as part of this project.

7. Contracts

Costs of acquiring PIT data from Service ARGOS are paid for through a
contract with NOaA. This contract covers all ADF&G Wildlife satellite
tagging projects (sea lions, harbor and spotted seals, caribou), not
just this harbor seal restoration project, and is processed by the
Divigion of Wildlife Conservation. Funds for data acquisition must be
encumbered and guaranteed to NOAA in esarly February. Actual contract
processing occurs later in the spring.

Charter aircraft for surveys will not require contracts. Vessel
support for tagging work will utilize small vessels contracts which
will be completed by the PI. Satellite PTTs will be purchased underx
. contract award from Wildlife Computers. The contract award was
negotiated in 1992 and will be active throughout the duration of this
project. An RSA will be written with University of Alaska Fairbanks
for blood physiology work. This RSA will include the cost of
personnel to assist in collecting, analyzing, and interpreting blood
samples taken from seals that are caught during tagging operations.

Mitigation Measures
No mitigating measures are required for environmental compliance.
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B. 8chedules and Planning

A schedule of field activities, data analysis, and report preparation
is presented in Table 2 and a list of key personnel in Table 3. Field
trips to attach PTTs will take place in April/May and September.

Trend count surveys during pupping will be conducted during June.
Molting surveys will be conducted during late August/September.

Aerial survey data will be analyzed in winter following completion of
molting surveys. Satellite data retrieval and analysis will be
ongoing throughout the period when PTTs are transmitting data. An
interim report will be submitted by April 1935 which will describe
progress to date and present the preliminary results in the form of
charts, histograms, graphs, and tables. A draft final report will be
submitted in September 1996 and the final report by 31 December 1996.
It is the intent of the investigators to prepare the results of this
study for publication in the peer-reviewed literature after completion
of the project.

Satellite data and survey data will be archived at ADF&G in digital
format. Hard copy will be generated and filed at ADF&G and a copy
sent to the National Marine Mammal Laboratory. Copies of digital
satellite data will also be held at Texas A & M University. All data
will be organized and filed according to standard scientific
procedures. Original copies of field data will be retained at ADF&G
and copies provided to others upon request. Copies of study plans,
data analyses, summaries, and reports will also be filed at ADF&G.

The project will be coordinated and managed by ADF&G. The principal
investigator is Xathryn Frost, Division of Wildlife Conservation.
Lloyd Lowry, Marine Mammals Coordinator for ADF&G will assist with all
aspects of the study. Cooperating institutions will included
University of Alaska Fairbanks, Texas A & M University, the Alaska Sea
Grant Marine Advisory Program, and the National Marine Mammal
Laboratory (NMML).

Data analyses will be conducted by personnel from ADF&G, with
cooperation and assistance from Texas A & M University. The alaska
Sea Grant Marine Advisory Program will contribute a person to assist
with tagging. Blood physiology work will be conducted by scientists
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from University of Alaska and Texas A & M University. o .

Software for programmlng the PTT microprocessors and for extractlng
~information on geographic location and diving behavior from the
diskettes provided by ARGOS will be obtained from the tag
manufacturer. Additional data analysis software will be developed or
acquired by ADF&G and Texas A & M.

Logistics for this project will be arranged by ADF&G. The aerial
survey component will require charter of a single engine, fixed-wing
aircraft (Cessna 180 or 185) on floats out of Cordova. The tagging
component will require the use of multiple small vessels: one or two
chartered sleep-aboard vessels (10-15 m) to transport and house
pr03ect personnel; one 6 m Boston Whaler (ADF&C property) to be used
in deploying seal nets; and two other 4-5 m skiffs {ADF&G property) to
maneuver nets and check for and remove entangled seals.

E. EXISTING AGENCY ?ROGRAM

This project is funded entirely by the Trustee Council as a
restoration project. ADF&G conducts no other studies of harbor seals
in PWS that are not a part of the restoration program. The
Subsistence Division of ADF&G is funded by the Trustee Council to
monitor the harvest of harbor seals in PWS.

P. ENVIRONMENTAL COM?LIANCEIPE&HITICOORDINATION S8TATUS

NOAA has determined that the harbor seal study {Project No. 94064)
qualifies for categorical exclusion (CE} and dees not require an
environmental assessment, per a memc from Byron Morris, NOAA, dated 18
Decenber 1992.

As required by the Marine Mammal Protection act, ABF&G has bsen
authorized under Permit No. 770 to instrument up to 100 harbor seals
with PTTs during the pericod 1992-1995., All MMPA permit applications
are reviewed by federal agencies and the U.S5. Marine Mammal
Commission. They are available for review by state agencies and the
public through a Notice of Receipt published in the Federal Register.

G. PERFORMANCE MONITORING

The PWS harbor seal project will be coordinated by the principal
investigator, Kathryn Frost, who is a Marine Mammals Biologist with
the ADF&G Division of Wildlife Conservation in Fairbanks. Other key
personnel will be Lloyd Lowry, ADF&G Marine Mammals Coordinator, and
Rob Delong, Analyst Programmer with the Division of Wildlife
Conservation in Fairbanks. The PWS harbor seal study will be one of
three components in a statewide harbor seal study which is being
coordinated by Mr. Lowry. The other two components are being managed
by Jon Lewis, Division of Wildlife Conservation in Anchorage. The
involvement of these three key personnel as a team in all components .
the harbor seal studies will ensure that methodology for aerial
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.surveys, satellite telemetry, data analysis, and other aspects of
these projects will be consistent and coordinated. It will alseo
ensure that at all times there are at least two other personsg familiar
with all aspects of the harbor seals projects, and thus able to take
over in case of emergency or should an unforeseen change in personnel
occcur. All individuals were involved in 1991-1993 PWS harbor seal
aerial surveys and satellite tagging studies and thus are thoroughly
familiar with the proposed field activities.

Field trips to conduct surveys and attach PTTs will be scheduled 3-6
months in advance. A coordination meeting will beconducted to ensure
the availability of field personnel and logistics. Supervisors or
support personnel have been consulted to determine their availability
to this project. The appropriate GIS and associated analytical
software are available and are currently being used to analyze data
from 1992 and 1993. The investigators are highly qualified personnel
with many years of experience conducting contractual research on
marine mammals. They have a long track record of timely completion of
high-quality work, and are recognized worldwide as experts in their
field.

The final products to be generated will include a final report
presenting methods, results, discussion of results, and conclusions
regarding this study. The report will include an analysis of aerial
survey results in comparison to historical data from 1984 and 1988~
1993, Data on movements and lelng and haulout behavior will bs
presented as tables, graphs and figures., It is the intent of the
investigators to prepare the findings of this study for publication in
a peer-reviewed journal.

H. QODRDIHATIOH OF INTEGRATED RESEARCH EFFORT

The only other harbor study in PWS prcyased for 1994 is project 94244,
"Harbor seal and sea otter co-op subsistence harvest assistance." The
prxnclpal invistigator for this study and for the subsistence study
are in regular communication. Information about the results of survey
and tagging studies are shared with perseonnel from 94244.

ADF&G is conducting other studies of harbor seals in southeast Alaska
and near Kodiak with funding from NOAA/NMFS. Those studies contain
similar components to the PWS harbor seal study (aerial surveys and
satellite tagging) and are closely cecordinated to ensure that data are
collected and analyzed in a compatible manner. Equipment is shared by
the two projects. Consequently, it has not been necessary for the PWS
project to purchase many eguipment items and supplies solely for the
use of this study. Because of these other ongoing projects, the PWS
harbor seal project has had access to a GIS system with which to
analyze survey and tagging data.

conducting research on harbor seals. The cost for sample analysis is

Sanples are provided by this project to a variety of institutions
. being born by other projects and or institutions but the data are
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available to this project. This includes genetics samples, bloocd and .

serum for a variety of physiological studies, bacterial and wviral
swabs for disease studies, and ultra-sound measurements. Our
understanding of PWS harbor seals will benefit greatly by access to
these data. This project will supply blubbker, blood, and whisker
samples to 1994 studies to analyze stable isotopes and lipids in order
" to better delineate food webs in PWS. Methodology for stable isoctope
and lipid analyes will be developed cooperatively with other bird and
mammal studies conducting similar work. Information on distribution
and movements of harbor seals, and diving behavior, will be shared
with PWS modelling studies to look at energy flow within PWS, and with
forage fish studies that are investigating the effects of predation on
fish population dynamics.

Although this project is conducted by investigators from ADF&G, there
are cooperators from the University of Alaska and Texas A & M
University. Both universities are conducting physiological studies of
harbor seals using samples provided by this study. NOAA/NMFS is
cooperating in the analysis of genetics samples. The National Marine
Mammal Laboratory/NMFS is cooperating in the review and coordination
of this project with other ongoing harbor seal research.

I. PUBLIC PROCEES

The principal investigator has talked with numercus representatives of
the public, including those from the tourism industry, fisheries, -
congservation groups, and subsistence communities. Through personnel
from Subsistence Division, input has been regquested from residents of
Chenega Bay and Tatitlek about particular concerns regarding harbor
seals, where they are particularly scarce, harvest trends, etc.

Marine mammals staff from ADF&G, not only proeject personnel, regularly
attend meeting with variocus public groups to inform them about the
status of harbor seals, important harbor seal conservation issues, and
key research needs. The principal investigator has presented the
findings of this study at oil spill symposia, national conferences,
and in the published literature.

J. PERBONNEL QUALIFICATIONS

Kathryn Frost has conducted research on marine mammals in Alaska since
1975, She has undertaken research on natural history and ecology of
seals and beluga whales, including aerial and photographic surveys;
radiotagging of belugas to study behavior and movements; and studies
of food habits and trophic interactions of seals, belugas, walruses,
and bowheads. She has conducted extensive aerial surveys of harbor
seals in PWS and boat-based observations and sampling of harbor seals
as part of NRDA studies following the EVOS. She is currently
investigating the habitat use and haulout behavior of spotted seals in
northwestern Alaska, which includes attaching satellite tags to
spotted seals. She conducted satellite tagging studies of harbor
seals in PWS in 1991-1993.
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.Lloyd Lowry is the Marine Mammals Coordinator for the State of Alaska.

He has conducted research on marine mammals in Alaska since 197S5,
including studies of the natural history, ecolegy, distribution,
abundance, and food habits of seals, walruses, and whales. He
participated in the EVOS response, and NRDA studies on harbor seals.
He participated in the development and application of radiotags for
beluga whales. He has been responsible for project coordination and
managenent of state and federally funded research projects, and is
familiar with the federal marine mammal permit system. He is
participating in a study to attach satellite tags to spotted seals in
the Chukchi Sea. He has participated in all aspects of satellite-
tagging studies of harbor seals in PWS. ‘

Ron Delong is an Analyst Programmer for ADF&G. He has developed
custom software for the analysis of location and dive data from
satellite-~tagged seals. He was responsible for procuring, setting up
and creating user-friendly interfaces for a PC-compatible GIS (PC Arc
Info and Arc View) which is used in presenting seal location and
movements information. Mr. Delong is accomplished in seal catching
and tagging techniques.

Jay Ver Hoef ig a Biometrician for ADF&G. He has been responsible for
all aspects of statistical analysis of harbor seal aerial survey data
during NRDA and restoration studies. He has participated in field
work in PWS and iz familiar with seal catching and tagging techniques.

Randy Davis has conducted research on the bioclogy and physiology of
marine mammals since 1976. He specializes in the diving behavior and
physiclogical adaptations for diving in marine mammals., His research
has included field and laboratory studies of swimming energetics,
including the swimming metabolism of harbor seals; under-ice movements
of antarctic seals; and the effects of oil on sea otters. He has used
radio telemetry and time depth recorders in his studies and is
currently involved in a project to attach satellite transmitters to
spotted seals in the Chukchi Sea. He is currently assisting in the
analysis of dive data acquired from PWS harbor seals in 1891~1982.
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Table 1., Prince William Sound harbor seal trend count route.
Site # Description Status relative to EVOS
1 Sheep Bay uneiled
2 Gravina Island unoiled
3 Gravina Reocks unoiled
4 Olson Bay unciled
5 Porcupine Point unoiled
6 Fairmont Island unoiled
7 Payday unciled
8 Olsen Island unoiled
9 Point Pellew unciled
10 Little Axel Lind Island unoiled
11 Storey Island oiled
12 Agnes Island oiled
13 Little Smith Island oiled
14 Big Snmith Island oiled
15 Seal Island oiled
18 Applegate Rocks ciled
17 Green Island oiled
is Channel Island unoiled
19 Little Green Island unciled
20 Port Chalmers unoiled
21 Stockdale Harbor unciled
22 Montague Point unoiled
23 Rocky Bay unoiled
24 Schooner Point unoiled
25 Canoe Passzage unociled
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.Table 2. Schedule of activities from February 1994 through December
1996 for restoration science study "Habitat Use, Behavior, and
Monitoring of Harbor Seals in Prince William Sound.® Letters are
initials of personnel indicated in Table 3.

Activity Dates Personnel
Coordination meeting Feb 1994 K¥, LL, JL, RAD, JV
Reserve 19%4 ARGOS

satellite channels Feb 1994 K¥, DR
Order PTTS Feb 1994 KF
attach six PTTs Apr~-May 1954 KF, LL, RAD, JV, DR
Retrieve ARGOS data Apr-Aug 19294 X¥
Conduct trend count

pupping surveys Jun 1594 KP
Conduct trend count

molting surveys Aug-Sep 1994 DM, KF
Attach six PTTS Sep 1994 K¥, LL, RAD, JV, RD
Retrieve ARGOS data Sep 1994-May 1995 KF
Analyze aerial survey

data Nov«Dec 1994 KF, JV, RAD
Analyze satellite data ongoing, 1994-95 KF, LL, RD, RAD, JV
Prepare interim report Feb 1995~-Mar 1995 KF, LL, RAD, JV
Submit interim report 15 Apr 1995 KF
Ressrve 1995 ARGOS

satellite channels Jan 1995 KF, DR
Order PTTS Jan 1985 KF
Attach six PTTs Apr-May 1995 KF, LL, JV, RAD
Retrieve ARGOS data Apr-Aug 1995 KF
Conduct trend count

pupping surveys Jun 1995 KF
Conduct trend count

molting surveys Aug~-Sep 1955 DM, KFP
Attach six PTTs Sep 1995 KF, LL, RAD, JV, RD
Retrieve ARGOS data Sep 1995-May 1996 RF
Analyze aerial survey

data Nov=Dec 1995 KF, RAD, JV
Analyze satellite data Oongoing, 1%%5-3%6& KF, LL, RD, RAD, JV
Final data analysis May~-Jul 1996 KF, LL, RD

RAD, JV

Prepare final draft

report Aug—-Sep 1996 KF, LL, JV
Submit draft report 30 Sep 1996 K¥
Revise final report oct~-Dec 1596 KF
Submit revised final

report 31 Dec 1996 KF
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Table 3. Personnel involved in restoration science study “Habitat .
Use, Behavior, and Monitoring of Harbor Seals in Prince
wWilliam Sound."

Name affiliation Responsibilities

Kathryn Frost ADF&G Project leader; tagging; aerial
surveys; data analysis;
reporting

Lloyd Lowry ADF&G Project review and coordination;

permits; tagging, data analysis,
and reporting

Robert A. DeLong ADF&G Programming; tagging

Jay VerHoef BDF&G Data analysis; tagging

Dennis McAllister ADFP&G Conduct trend count surveys

Dan Reed ADF&G Satellite data acquisition;
coordination with ARGOS

Randy Davis Texas A&M Assist with tagging; data .
analysis

19



819

Hinchinby

¢

60°

148° 147 146°

Figure 1. Map of the Prince William Sound study area showing oiled
and unciled trend count sites.



FROM: Willette, Mark

TO: ALL HQ RESTORATION STAFF DATE: 03-17-94
Montague, Jerome TIME: 10:20 .

CC: Hughes, Dean

SUBJECT: Forage Fish DPD

PRIORITY: 4

ATTACHMENTS: 94 FORAG.FM3
94 FORAG.WK3
FORAGE.DSP

Jerone,

Attached is my part of the Forage Fish DPD. Bruce Wright will stop by to pick
it up. Thanks, Mark




EXXON VALDEZ .TEE COUNCIL

1984 Federal Fiscal Year Project Budget
Cctobsar 1, 1933 - September 30, 1984

Project Degcription:  Harbor Seal Monitoring and Satellite-Tagging - This project will monitor the abundance of harbor seals at 25 trend count sites in
PWS and will characte{izahabitat use, hauling out, and diving behavior so that important habitat can be properly managed. Counts will be compared to
historical data and 10 data collected following the oil spill to determine whather seals in oiled areas have stopped declining.

Budget Category: 1893 Project No. {°93 Report/ | Remalning
83046 ‘94 Interim®*}  Cost** Totat
Authorized FFY 93 FFY 84 FFY 94 FFY 84 FFY 95 Comment
Personnsel $104.7 384.7 $33.8 $88.6 $85.3
Traval $10.2 $2.4 $8.2 $11.6 50.0
Contractual $485.7 $36.4 $48.3 $82.7 $13.0
Commeodities $43.9 $1.1 $65.6 $58.7 $0.9
Eguipmant $0.0 $0.0 $0.0 0.0 $0.0
Capital Dutiay 30.0 $0.0 $0.0 30.0 $0.0
Subtotal $211.5 $104.6 $145.0 $249.6 $69.2
Genegral Administration $19.0 512.3 $8.3 $20.6 $9.2
Projact Yotal $230.5 $116.8 $1583.3 $270.2 $78.4
Full-time Equivalents {FTE} 1.6 1.0 3.5 1.5 0.8
Dallar amounts are shown in thousands of dollars,
SRRSO IR Y 41
Budget Year Proposed Personnel; Raprt/intrm | Reprt/intrm | Remaining | Remaining
Position Description ‘ Months Lost Months Cost
Reprt 1 Wiidiife Biolpgist il 5.0 $27.0 1.0 $8.0
1 Wildiife Biofogist Hi 1.0 $6.4 1.0 $6.4 i (Funding requests for FFY 96 and bayond
1 Analyst Programmer {H 1.0 $4.8 0.5 $2.4 § will ba determined after complation of 1884
1 Biometrician H 1.0 $5.4 0.5 52.7 || field season. Data will ba evaluated to
1 Wildlife Technician IV 3.0 $11.7 1.0 $3.9 | determine the nead for additional work. At
1 Wildlife Biologist i 1.0 $6.0 G.0 $0.0 § thig time, additional work is not anticipated}.
1 Program Manager 0.5 $3.4 1.5 $10.1 | NEPA Cost: $0.0
1 Wildlife Technician V 0.0 0.0 0.8 $2.4 #¥0ct 1, 1983 -~ Jan 31, 1994
~ 5 Parsonne! Total 12.5 $684.7 8.0 $33.9 E **Eab 1, 1994 - Sep 30, 1994
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EXXON VALDEZ TRUSTEE COUNCIL
1994 Federal Fiscal Year Project Budgset
October 1, 1933 - Septamber 30, 1994

Travel: Reprt/intrm| Remaining |
inm Travel to 10th Biennial Marine Mammal Conference to prasemt study rasuits {Galveston, Nov. 83 - 1 person} $1.5 $0.0
e Per diem $0.9 30.0
Costs include transportation of fisld party of 6-8 people from Anchorage/Fairbanks to Valdez/Cordova
for 2 field efforts per year, Per dism will be a combination of commercial, state, and fisld facilities. This aiso
includes travel and psr diem for one observer for each of two asrial surveys to travel from Anchorage/ Fair-
banks to Cordova and ramain for 10-14 days.
3 RT Anchorage - Valdez at $0.2 K {$0.6 K) for tagging $0.0 $0.8
4 RT Fairbanks - Valdez at $0.3 K {$1.2 K} for tagging $0.0 $1.2
2 RT Fairbanks - Cordova at 30.6K ($1.2 K} for surveys $0.0 $1.2
2 RT Kaodisk - Anchorage at $0.4K {30.8 K) for tagging $0.0 30.8
Par diem for travel {$5.4K) $0.0 $5.4
Travel Total $2.4 $3.2
Contractual;
rReprt Service ARGOS {French satellite company) - FYY 93 obligation {satelfite-transmission data) $12.0 $0.0
Thase funds are 1o cover data acquisition in calendar year 1394 for Platform Terminal Transmitter -
satellite tag (PTT). The minute the PTTs are attached, wa are obligated to pay for the data,
Reprt Print/graphics $0.3 $0.0
Reprt Long distance phone charges/postage 50.7 $0.0
intrm ARGQS - FYY 94 field work $23.0 $0.0
Funds must be ancumbered for the PTTs to be deployed in May and September 1594 by January 1394,
To do s0, an active budgst code is required in January.
inwm  Print/graphics $0.2 $0.0
intem Phone/pastage $0.2 $0.0
Contractual funds include data acquisition time for Service ARGOS at about $400/month par PTT. Also included $0.0 $46.3
are costs of printing/grapbics, phone/fax, air freight, sgquipment rapair, and vessel charter at $1200/day for
20 days per ysar. Cost of charter aircraft for survey is included at 30 hours per survey at $220/hour. Database
management cost of $500/year is included for network access,
Contractual Total $36.4 $48.3
1114753
Project Number: 34064 FORM 28
1994 Page 2 of 3 Project Title: Harbor Seal Mabitat Use and Monitoring PROJECT
Agency: AK Dept. of Fish & Game DETAIL
Printed: 3/17/94 1:28 PM
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1994 Federal Fiscal Year Project Budget
October 1, 1983 - September 30, 1994

Commaoditias: Reprt/Intrm|{ Remaining
Reprt- Supplies - office supplies, paper, computer diskettes, graphics materials, film $0.9 $0.0
e Supplies - office supplies, paper, computer diskettes, graphics materials, film 0.2 $0.0
Supplies ~ includes 12 PTTs per year at $4,000/PTT, vessel fusl, office and fisld supplies, repair, boat parts and $0.0 $54.9
supplies, computer software for data analysis and presantation, film for aerial surveys, and seal nets
Computer network supplios 30.0 $0.7
Commuodities Total §1.1 $55.6
Equipment:
Equipment Total $0.0 $0.0
07114193
Project Number: 24064 FORM 2B
1994 Page 3 of 3 Project Title: Harbor Seal Habitat Use and Monitoring PROJECT
Agency: AK Dept. of Fish & Game DETAIL
Printad: 3/17/84 1:28 PM
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EXXON VALDEZ OIL SPILL PROJECT DESCRIPTION

Title: Harleqguin Duck Recovery Monitoring '}

Project Number: 84066

Lead Agency: ADF&G

Cooperating Agency: NOAA

Cost of Projact, FY84: $286.9K  Cost of Project, FY95: $231.8K
Project Startup Date: October 1, 1883 Duration: 4 vyears

Geographic Area: Prince William Sound

INTRODUCTION

The Exxon Valdez ofl spill significantly affected harigsquin ducks. The coastal zones in westem
Prince Willlam Sound {(PWS) and the Kodiak Archipselago were directly impacted by

- substantial amounts of oil during the spill. In addition to the direct mortality of at least 400
harfeguing, ol spill surveys indicated a population decline in the spill region, fewer potential
breeders during pre-nesting, very litle nesting activity near streams, and only a faw broods
within oiled areas of the spill region frorm 19380 to 1992, In contrast, harlequin ducks
reproduced in unoiled areas of eastern PWS and their population has remained relatively
stable.

Poor reproduction is a significant and unexpected iong-term effect. Because some
harlequins spend their entire fives in the oil spill area, where they breed, feed, and over-
winter, it is important to investigate oil-related impacts and to monitor this segment of the
population. Non-resident harlequins, as well as other seaducks that over-winter in oiled
areas may be similarly affected. Because these ducks breed in areas remote from the oil
spill, & is impracticat to study them.
¥

Hartequin ducks are intertidal-feeding diving ducks. Both resident breeders and a wntgmﬁ
popuiation are found in PWS. The residents breed acmg forested streams within a few
kilometers of salt water, molt in seciuded bays and lagoons, and roost on offshore tocks.
" Broods are found with hens on salt water in late summer. Wintering harlequin ducks br

alongside mountain streams elsewhere in Alaska, arrive on the south coast in October.
depart in May. Evidence from this study and the literature indicates harlequin ducks sm"’ 3
~ high degree of fidelity to both breeding and wintering areas. 3

Damage assessment studies of harlequin ducks through 1992 have been fimited t© PWS
except for some contaminant studies around Kodiak Island in 1990, The reproductive
impairment of harlequin ducks in the oif spill area may be a chronic effect of petroleum
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exposure through contaminated food from intertidal feeding areas. Harlequing collected in
1989-80 in western PWS and southwest Kodiak contained oiled food items in their gullets, or
gvidence of petroleum in liver tissues and bile. Harlequins depend year-round on a variety of
intertidal invertebrates, resources that were heavily contaminated during spill. Blue mussels
are an important prey species. Blue mussels are known to concentrate and hold poliutants
in their tissues. Over 80 blue mussel beds currently retain ol in western PWS. Petroleum
trapped in the sediments beneath the byssal thread mats is unweathered and retains toxic
components for many years., Restoration.Study #103 documented high concentrations of
polynuciear aromatic hydrocarbons (PAHs) remaining in mussels, byssal thread mats, and
underlying substrates in western PWS,

Experimental studies reported in the literature show that single small doses of petroleum can
cause a variety of physiological effects in waterfow! and seabirds, including injury to vital
endocrine functions that reguiate metabolism and reproduction. Smalt amounts of
experimentally applied crude ol showed rapid and compilete cessation of breeding in some
seabirds. In addition, oil ingestion may affect birds’ ability to depurate environmental
poliutants and may trigger a downward spiral in general health and condition.

The most important conditions for success are as follows: (1) establishment of a monitoring
program for summer population structure and detection of reproductive effort, and (2)
mitigation of physiological impairment that may result from contaminated foods in their
environment. Otherwise, improvements in productivity from enhancernant efforts will be
undocumented or inegffectual. Continuation of the 1991-1893 breeding bird and brood
surveys is necessary to detect recovery or decline of breedmg harlequins. Collateral data on
their habitat requirements and use patterns will prove valuable for evaluating habitat
ecquisitions and guiding continued restoration programs.

Evidence of off ingestion and physiological effects on harlequin reproduction have been
investigated through 1883. I effects are indicated four years after the spill, in-depth studies
may be warranted and the importance of remedy for contaminated intertidal feeding sites
could become paramount for harlequins. As a matter of policy, contaminated blue mussel
beds were not to be cleaned as part of the spill response activities. Same of these intertidal
sites remain heavily contaminated. National Marine Fisheries Service’s (NMFS) studies of
intertidal zone recovery and contarnination af invertebrates are a vital corollary 10 the
harlequin duck project.

Because of the consequences of continued harlequin duck reproductive failure, it is

particularly fmportant to understand what factors are responsible for limiting reproduction.
Given the lack of recovery and the suspected high degree of site fidelity of harlequins, it
Cannot be assumed that the population in olled areas will return to pre-spill levels. In fact,
the population may continue to decling because of a limited recruitment. #t is necessary both
ta continue monitoring population and reproductive trends and 1o § identify what factors may

be limiting recovery.
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Project Description

.acJECT DESCRIPTION
A, Resources and/or Associated Services

The goal of this project is to continue monitoring harlequin duck productivity and factors that
may affect it. Proposed surveys will provide trend indices to breeding as well as
opportunistic data on other avian species that summer in PWS, Specific information on
habitat associations and structure of the breeding population will provide a measure of
recovery or guide development of further investigations. Such information will be useful for
evaluating habitat acquisitions, intertidal habitat restoration projects that benefit a variaty of

species {8.g., shorebirds, sea otters), and managing human interactions with wildlife in the
spill region. ‘

B. Objectives i

The objectives of this study are to: (1) document abundance, distribution, and age-sex
structure of the pre-nesting population in April-dune breeding bird surveys; (2) document
annual harlequin production and post-breeding abundance through brood surveys; (3}
strengthen the database on coastal habitat use patterns by correlating survey observations to 1
classified shorelines; and (4) pending 1993 results of contaminant analysis of harlequin ‘
tissues and blood chemistry, document continued exposure of sea ducks to ol and ’
,%oiegicai finks to reproductive impairment through blood and tissue sampling.

Methods

This project uses established methodology derived during previous harlequin duck damage
assessment studies and restoration studies throughout PWS including comprehensive boat
surveys of shorelines and suitable breeding streams during April-dune. Extensive shorgline ;
brood surveys will be conducted by boat during late July and August. Results from the ol ‘
spilt area will be compared to 1990-93 results and o data colfected in unoiled areas of
eastern and southern PWS. Habitat use associations will be recorded during both surveys
and integrated with a database being developed from previous work.

Contingent on 1993 results indicating svidence of continued ol ingestion by harlequins or ;
physiological anomalies related to reproduction, an effort may be mounted {0 sample blood
and/or tissues from breeding harlequins in 1884, Blood samples could be analyzed for
normal blood paramaters and abnormalities. Presence of elevated levels of haptaglobins and

interleukins in blood sera or positive P450 enzyme activity may indicate continuad petreleum , f
ExXpOSuUre.

D, Location :

The proposed project will be conducted in the off spill area of Prince William Sound and
t‘d eastern PWS from Valdez to Cordova. ;
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E. Technical Support . ‘ .

Dr. D. M. Fry will conduct necropsies in the field, provide blood chemistry interpretation
following analysis of clinical chemistry by California Veterinary Diagnostics, West Sacramento,
California, perform plasma electrophoresis for evidence of protein changes, and provide
histologic interpretation of tissues. NMFS Auke Bay Laboratory will perform hydrocarbon
analyses of any food items and tssues that are caiiected

F. Contracts

A contract will be issued for technical support 1o the University of California, Davis.

SCHEDULES

Because recovery of the breeding harlequin duck population is expected to be slow, this
monitoring program is projected to require additional four years. Work proposed beyond
1894 should be derived from adaptive planning. This project will be conducted during the
1994-1995 field season, with survey effort focused on April-June and July-August periods.
Interim analyses and reporting will occur throughout 1984 and early 1995, Laboratory
analyses should be completed by December 1, 1984, Report preparation will begin in
September, and a final report for the 1984 season will be completed before January 30,
1885,

EXISTING AGENCY PROGRAM

There are no other agency or non-agency contributions to this project during the period of
October 1, 1983 to September 30, 1884, ADF&G will not conduct activities related to the
harlequin duck resource for this time period in the off spifl area.

ENVIRONMENTAL COMPLIANCE/PERMIT/COORDINATION STATUS

The U.S. Fish and Wildlife (FWS) is the lead Federal agency for National Environmental Palicy
Act (NEPA} compliance for this project. This project meets FWS agency requirements for
Categorical Exclusion from the NEPA process.

PERFORMANCE MONITORING

This study wiil be conducted and managed by the Division of Wildiife Conservation, Waterfow!
Program, under supervision of the Waterfowl Coordinator. Data collection will be

accomplished by Division staff during field periods, with data anal yses and reporting assigr.
to appropriate project participants, The Waterfow! Coordinator will be responsibie for
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Project Description

Uminiatrative and technical aspects of the project, including planning and budget
T preparation, tracking expenditures, personnel assignments, contract oversight, and quality
control of products.

Data callection will be controlled by employee training, supervision and compliance with
methods and technigues described in SOP's. Chain-of-custody procedures as outlined in
State/Federal Damage Assessment Plan: Analytical Chemistry QA/QC ars being followed.
Samples and data will be archived at the Department of Fish and Game. The products of
this study will be a final report with maps, figures, and tables.

FYS4 BUDGET ($K)

ADF&G NOAA TOTAL

%

Personnei 153.8 28.0 179.8
Travel 10.5 0.0 10.5
Contractual 43.2 0.0 43.2
Commuodities 18.1 45 23.6
Equipment 0.0 0.0 0.0
Capital Outlay 0.0 0.0 0.0
. Subtotal 226.4 30.5 256.9

General

Adminigtration - 26.1 3.9 30.0
Project Total 252.5 34.4 286.9

NEPA Compliance 0.0
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EXXON VALDEZ TRUSTEE COUNCIL
. FY 94 DETAILED PROJECT DESCRIPTION

A, COVER PAGE

Project titie: Herring Bay Monitoring Studies
Project ID number: 94086 |
Project type: Monitoring
Name of project leader(s): Raymond C, Highsmith, Michael Stekoll
Lead agency: Alaska Department of Fish and Game
Cocperaﬁng ‘agencies: University of Alaska
Cost of pro}ecthY 94: $531.4K
Cost of project/FY 95: est. $541K
.Cost of Project/FY 96 and beyond: est. $541K per year 1996, 1997
Project Start-up/Completion Dates: BXUQd--QiB?!Sé
Geographic area of project: Herring Bay, Knight island, Prince William Sound

Name of lead agency project manager: Dr. Joseph R. Sullivan, Fisheries Program
Manager, ADF&G



B. INTRODUCTION

Following the EXXON Valdez oif spill {EVOS) and subsequent clean-up activities, .
research was conducted within the intertidal zone throughout the oil-affected
regions in Prince William Sound {(PWS), Cook Inlet - Kenai Peninsula {CIK}, and
Kodiak - Alaska Peninsula {KAP) during the Coastal Habitat Injury Assessment
project {CHIA). The Herring Bay Experimental and Monitoring Studies were
conducted entirely within Herring Bay, Knight island, in Prince William Sound.

Both data sets show clear damage 1o intertidal invertebrates and algae, especially
in the mid- 1o upper intertidal zones, Experiments in Herring Bay have concentrated
on understanding recruitment and community structuring processes. The dominant
seaweed in this community is Fucus gardneri, constituting up to 80% of the algal
biomass. Because of its abundance, this alga serves as habitat and food for a
variety of invertebrates. Invertebrates, in turn, serve as an important food source
for marine mammals, birds, and fishes. The Herring Bay study is designed 1o
examine the impact of oil on relationships between and among intertidal
invertebrates and plants, and to provide detailed monitoring of the recovery of
intertidal communities over the fong term,

Resuits from recent studies indicate that plants and animals living in the upper
portion of the intertidal zone suffered the most extensive damage and have shown
the least recovery {Highsmith er a/. 1993a}. Fucus was severely damaged by the
oil spill and subsequent clean-up efforts. In some areas, entire Fucus beds vwere
decimated by the combined effects of oil and clean-up, leaving many beaches
virtually devoid of upper intertidal Fucus. Natural recovery of Fucus beds has been
slow. it may take up to ten years for Fucus to fully recover by natural means.
Current data indicates that recolonization of damaged shorelines was beginning to
oceur in 1992, In some areas the density of large Fucus plants was greater at oiled
sites than at control sites, while in other areas densities at oiled sites continue to
be depressed. Several invertebrate species, especiaily the limpets Tectura persona
and Lottia pelta, have shown lower densities at oiled sites compared to those on
control sites, probably due to a lack of food and shelter normally provided by
Fucus.

Barnacles recruit on oiled surfaces, but their settlement rate is low. Our studies
show poor subsequent survival of barnacles that settle on oiled tiles {Highsmith et
al., 1993a}. The CHIA study found significantly higher densities of Chthamalus
dalfi on oiled sites than controf sites for the 2nd and/or 3rd meter vertical drop in
all three regions {Highsmith et a/., 1993b). In undisturbed systems, Chthamalus
species tend to be restricted to the highest zones in the intertidal, as they are
excluded by the superior space competitors, Balanus glanduls and Semibalanus
balanofdes, in the lower intertidal {(Connell, 1961}. Chthamalus dalli appears to be
the barnacle species that initially benefited from the free space created by the oil
spill and clean-up activities. We will continue to monitor recruitment and post-
settiement survival studies within the barnacle zone to determine the fate of C.
dalli relative to 8. glandula and S. balanoides. .




 Mussel size and age data for sites sampled during the CHIA study indicate that

mussels of a given age tend to be larger on oiled sites relative to control sites
{Highsmith et al. 1982}. These size differences are due to growth rate differences
prior 1o the spill, On oiled sites in the CIK region, many key intertidal species had a
higher biomass and abundance than on controf sites, especially in coarse-textured
habitats, Most of the oiled, coarse-textured sites were located on the outer Kenai
Peninsula coast where they are exposed to major currents. The mussel growth,
abundance, and biomass data suggest that sites that were the richest and most
productive due to prevailing currents tended to be the ones most likely to be oiled,
We are addressing this guestion in Herring Bay by attempting to correlate water
motion with recruitment and mussel growth rates. Preliminary results from the
ongoing mussel study in Herring Bay indicate that water flow is greater at those
sites that have been oiled. The possibility that oiled sites are more productive than
non-oiled sites must be investigated because of the extensive use of matched oiled
and unoiled site pairs in damage assessment and in sstablishing projections of
recovery times and determining recovery endpoints. This knowledge will also be
useful in designing monitoring studies and assessing impacts of future
perturbations.

C. PROJECT DESCRIPTION

. 1. Resources and/or Associated Services:

The resource targeted for this study is the intertidal community within the EVOS
impacted area, using Herring Bay as the experimental and monitoring site. To fully
understand the dynamics of recovery, it is essential that we continue to monitor
the intertidal zone. Monitoring until population densities stabilize at oiled sites will
allow us to more fully assess the original damage observed. If there are differences
between recovery end-points at oiled sites and paired control sites, a correction for
the difference in the initial analyses can be made. We predict that pre-spill densities
of many organisms were greater at oiled sites than at the control sites,

2. Relation to Other Damage Assessment/Restoration Work:

The intertidal is used as foraging grounds by predators such as Black Oyster-
Catchers, Harlequin Ducks, and Sea and River Otters, all of which have been
studied for Damage Assessment/Restoration. During three field seasons {through
summer 1991} following EVOS, research was conducted within the intertidal zone
throughout the oil-affected region during the Coastal Habitat Injury Assessment
project {CHIAL This data set showed clear damage to intertidal invertebrates and
.aigae through the final sampling period. The experimental sites in Herring Bay
allow us to follow the recovery of some of these key intertidal species that showed
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damage during the CHIA study.
3. Objectives:

a. Quantify recruitment rates, survivorship, and population dynamics of
barnacles and other invertebrate species, such as limpets and littorines, at matched
oiled and non-oiled sites.

b. Compare mussel and barnacle recruitment rates and mussel and Fucus
growth rates relative to water motion on matched oiled and control sites.

c. Monitor the natural recovery of the algal community and quantify the
structure, population dynamics and reproductive potential of Fucus in oiled and
control sites 1o assess recovery rates, especially in the upper intertidal areas.

d. Assess the competitive interactions between Fucus and other algal species
in recolonizing bare patches in the upper intertidal.

e. Deploy and monitor bhiodegradable fabric into the high intertidal to promote
Fucus recolonization.

4. Methods:

a. Population dynamics of Fucus, sessile invertebrates, and grazers wiil
continue to be gquantified in established quadrats at six pairs of oiled and unoiled
sheltered-rocky and coarse-textured sites. Organisms will be counted within six
quadrats that have been permanently established within each of the first three
meters of vertical drop below mean high high water, The quadrats will be visited
twice during the summer and the number of Fucus plants counted and size-
frequency determined. Reproductive status and condition of the plants will also be
recorded. Limpets, Mucella spp., and Littorina sitkana will be counted, and
subsamples of each will be measured. In addition, the populations of the major
adult barnacie species will be monitored on three oiled sites to determine if the
ratio of Chthamalus dalii to the two dominant species, Balanus glandula and
Semibalanus balanoidfes, changes over time, On each site, four quadrats at each of
the 0.5, 1.0, and 1.5 meter verticsl drops were permanently marked during the
1893 field season. Cne section of each quadrat was scraped of all barnacies. An
adjacent section was left unscraped. Both the scraped and unscraped quadrats will
be monitored for recruitment of juveniles and abundance of adult barnacles.

b. Mussel recruitment {size-frequency distribution} will continue to be studied
within the mussse! band on three matched pairs of sites, In order to determine if
there is a difference in growth rates between the oiled and control sites, mussel
tagging experiments that were initiated in 1993 will continue. Indirect growth-rate
estimates, as determined by shifts in mussel size-frequency distributions
{collections made twice during the field season), will be compared to direct growth
measurements of individual mussels of varying sizes in order to resolve conflicting
or inconclusive results reported {Highsmith et 2/, 1892, Houghton et a/. 1991).
Quadrats were permanently marked along each of four transects on each site
dguring the 1983 field season. All mussels in each guadrat were collected and are
being analyzed for size frequency distributions. The guadrats will be monitored for
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recruitment into the cleared area. In addition, new quadrats will be scraped within
the mussel zone on transects placed 1m to the left of the old transects on each

. site. As mussel larvae tend to settle temporarily on filamentous algae, filamentous
algal cover will be determined within each meter of vertical drop from mean high
high water during each field visit. Subsamples will be collected to determine the
number of young mussels that have settled onto the algae.

c. Water motion studies will continue on sites where recruitment and growth
studies are being monitored. Dissolution cylinders of calcium sulfate will be
prepared by mixing plaster-of-paris and pouring into plastic molds,. Replicate
cylinders will be deployed in the intertidal at each site in conjunction with
recruitment and growth studies. In addition, comparisons will be made for
cylinders deployed at different tidal heights within sites. The data analyzed to date
for cylinders deployed in 1993 show very low variance among replicates deployad
within 20 c¢m of each other. The physical oceanographic survey of Herring Bay
initiated in September 1993 will continue during 1994. The three dimensional flow
field will be measured using an Acoustic Doppler Current Profiler {ADCP). The
combined study will provide critical information on general circulation patterns as
well as how the tidal cycle influences water motion in Herring Bay during the
spring and summer months,

d. Development of Fucus germilings to mature plants is important in their
recovery since only mature plants can release eggs. Continued monitoring of the
growth of established plants is necessary to determine if the higher growth rates at
oiled sites will slow to rates similar to the control sites, indicating recovery of the
population. To assess growth rates and more accurately estimate recovery time
from germiing recruitment to mature plant, we will measure the growth of
established Fucus plants of various sizes in all tidal levels at oiled and control sites
in Herring Bay. This study is a continuation of studies initiated in 1991 and the
same plants will be used. Tagged plants in three size classes {2-4.5 ¢cm, 5-8.5 ¢cm,
and > 10 cm} located at three tidal levels will be measured. Plants will be
measured twice throughout the summer.

e. Evidence indicates that ephemeral algae colonized better in areas devoid of
Fucus, while in areas where the Fucus beds remained relatively intact, ephemeral
algae were less abundant. Fucus may release allelochemicals which inhibit the
establishment of other algae. To investigate this we will continue 10 monitor
cleared plots with various sized buffer zones that were established in 1893, Each
replicate consists of four plots, one for each buffer zone treatment plus an
unmanipulated control. Circular buffer zones of 50 cm, 1 m, and 2 m were cleared
around monitored plots. The sampling area consists of a cleared 25 cm radius
circle. Percent cover, understory cover, and primary space occupancy will be
recorded.

f. The settlement rate of Fucus eggs has been significantly lower at oiled sites
compared to control sites. Because settlement of Fucus eggs is one of the limiting
factors in Fucus recovery, we will continue to monitor the number of eggs settled
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on oiled and control beaches aver a 24 hour period. Grooved plexiglass plates
{(5X7cm} will be placed at three tidal levels (0.5, 1.0, and 2.0 MVD) at four pairs
of sheltered-rocky sites. Each site will have four transects with three plates, one at
each tidal level. After 24 hours, plates will be collected and the eggs will be
counted.

References:

Connel, J.H. 1861, The influence of interspecific competition and other factors on
natural populations of the barnacle Chthamslus steflatus. Ecology 42:710-723.

Highsmith, R.C., A.J.Hooten, M.S. Stekoli, P. van Tamslen, L. Deysher, L,
McDonald, D. STrickland, and W.P. Erickson. 1993a. Herring Bay Experimental
and Monitoring Studies. Final status report to the Exxon Valdez Oil Spill Trustees,
October 1983,

Highsmith, R.C., M.S. Stekoll, W.E. Barber, L. Deysher, L, McDonald, D.
Strickland, and W.P. Erickson. 1893b. Comprehensive assessment of coastal
habitat. Final status report to the Exxon Valdez Oil Spill Trustees, December
1893.

Highsmith, R.C, {and several co-authors), 1892. Comprehensive Assessment of the
Coastal Habitat. Draft preliminary status report, Submitted to the Exxon Valdez
Qit Spilt Trustees, December 1892.

Houghton, J.P. {and several co-authors} 1891, Evaluation of the intertidal and
shallow subtidal biota in Prince William Sound following the Exxon Valdez oil spill
and subsequent shoreline treatment. Report No. HMRB31-1 National Oceanic and
Atmospheric Administration.

5. Location:

The proposed monitoring studies will be conducted in the Herring Bay, Knight
Istand area of Prince William Sound. Intertidal studies were initiated in Herring Bay
in May 1930 and have continued through the 1993 field season. Herring Bay was
heavily oiled in 1889, and was a central area for clean-up efforts. The bay was
chosen for experimental studies because of its oiling history and close proximity to
non-oiled sites used as controls. By monitoring populations within Herring Bay, the
dynamics of recovery in the intertidal community within the EVOS impacted area
will be better understood.

6. Technical Support:

Principal investigators from the University of Alaska School of Fisheries and Ocean .
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Sciences, will cooperate 1o provide expertise on different aspects of the intertidal
study: invertebrate and algal taxonomy and ecology. All mobilization/demobilization
efforts associated with the charter vessel will be accemphshad through the Seward
Marine Center in Seward, Alaska,

in addition to the principal investigators, a research associate, four technicians and
two graduate students will participate in field work, laboratory analysis, and data
entry, After the field season, sample and data analysis will take place at the School
of Fisheries and Ocean Sciences, University of Alaska Fairbanks and the Juneau
Center for Fisheries and Ocean Sciences, using available computers and

established data management services, GIS services will be needed from ADNR 1o
prepare publication quality maps of the sites.

7. Contracts:

The primary contract for this project will be for the use of a research vessel able to
support the field work in Herring Bay. The vessel must be able to meet all
University safety requirements and be of sufficient size and configuration to meet
the needs of the science specified above. Bid specifications will be drawn up and a
request for proposals (RFP) will be sent out to prospective bidders. Proposals will
be handled according to standard University procurement procedures. After
inspection of the top ranking vessels, a final selection will be determined and an
award made to the bidder with the lowest cost that has met all of the proposal
requirements.

D. SCHEDULES

During the summer of 1884 there will be four trips to Herring Bay. A tentative
schedule of working days in Herring Bay is:

Trip #1: 20-31 May
Trip #2: 20-28 June
Trip #3: 4-13 August
Trip #4: 2-10 September

A schedule of major landmarks is as foliows:k

Detail the study plans Jan-Feb 1894

Finaii;e boat charter contract | Mar-Apr 1894

Fieid‘Samgﬁng Period : May-Sep 1994
ample Analyses o Jun-Oct 1994




Data analysis / interpretation | Jun-Oct 1994
Report preparation / writing Nevw{}écg?&}f}é
Submit draft report to ADF&G Dec 1994

Submit final report 45 days after draft is returned

The major project personnel will dedicate their time to this research as follows:

1. Dr. Ray Highsmith {Coordinator, Principal Investigator)

Responsible for overall coordination of project personnel, experimental design,
interpretation of data, writing of reports and subsequent proposa%s, budget
oversight.

2. Dr. Michae! Stekoll {Co-Principal Investigator)
Responsible for algal expenmentai design, mterpretaticn and synthesis of data,
and writing of reports.

3. Dr. Larry Deysher (Restoration Investigator)
Responsibilities will include experimental design and monitoring for high
intertidal Fucus study, interpretation and synthesis of algal data, writing of reports.

4. Dr. Mark Johnson {Co-Principal Investigator)
Responsible for physical oceanographic survey utilizing ADCP, data analysis and
interpretation, writing of reports.

5, Dr, Peter van Tamelen {Research Associate)
Responsible for algal experimental design, supervising aiga! field studies,
interpretation and synthesis of data, and writing of reports,

6. Susan Saupe {Chief Scientist)

Responsible for invertebrate ex;&enmen‘tai design, acting as overall chief scientist
onboard vessel, interpretation and synthesis of data, writing of reports and
proposals.

7. David Doudna {Project Manager)
Responsible for administering the budget, obtaining charters and sub-contracts,
and overall logistics for the project.

8. Technicians (TBA}

Conduct field experiments and monitoring in addition to sample and data
analyses for preparation of reports.




E. EXISTING AGENCY PROGRAM

. None knowrn.

F. ENVIRONMENTAL COMPLIANCE/PERMIT/COORDINATION STATUS

We anticipate that this project will be categorically excluded from all NEPA
regulations. State scientific collection permits will be obtained prior to the start of
the field season from the Alaska Department of Fish and Game,

G. PERFORMANCE MONITORING

The Coordinating Principal investigator, Dr. Ray Highsmith, will be responsible for
the overall completion of the proposed project. He will oversee the design of the
experiments, data analysis, and the preparation of the final report. He will aiso be
responsible for budget management, administering contracts and coordinating the
research efforts with the other investigators. The Co-Principal Investigator, Dr.
Michael Stekoll, along with Dr. Peter van Tamelen and Susan Saupe, will be
responsible for drafting standard operating procedures, establishing and monitoring
experiments, analyzing data, and writing reports. Dr. Mark Johnson will be in
charge of all data collection and analyses pertaining to the ADCP survey,

Technicians are experienced in identifying algae and invertebrates in the field. Spot
checks will occur throughout the season to check on their accuracy. Data base
programs have been established to enter data from ongoing experimeants since
1990. Statistical methods used to analyze the data have been reviewed by WEST,
Inc., a statistical consulting firm sub-contracted during several past oll spill studies,
including the Herring Bay project during 1890-1982, Data analysis procedures will
retain as much continuity as possible with previous Herring Bay data making it
possible to make direct comparisons over time.

. Quality control for counting organisms will occur through muitiple counts on site,

After the last field trip in September, the effort will shift toward the completion of
all data analysis, interpretation and integration of results into a draft report to be
submitted by December. A final report will be submitted 45 days after receiving
comments from the peer reviewers, The final report will include complete
dacumentation of the methods used for sampling and those used for data analysis,
documentation on the ipcation of sites, and summary findings for each of the
specific study components, Relevant background information, discussions on
methodologies, technigues, equipment, analyses, and interpretations of the results
will also be included.

H. COOR?}%NAT ION OF INTEGRATED RESEARCH EFFORT
. We will be coordinating efforts with Drs. Mike Stekoll and Larry Deysher for field
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sampling of Restoration of High Intertidal Fucus study. Both investigators will be
onboard the vessel during two of the four sampling periods to deploy and monitor
the biodegradable fabric used to promote Fucus recolonization.

L PUBLIC PROCESS

Several talks on the intertidal research conducted during the damage
assessment/restoration studies were presented at the Exxon Valdez Ol Spill
Symposium held in Anchorage, February 1984, to which the public was invited.
Papers were presented at the Western Society of Naturalists meeting in Newport,
Oregon in January 1993 and to the Presidents of Pacific Rim Universities at the
4th International Symposium of the Conference of Asian and Pan-Pacific University
Presidents, Sept 12-15, 1893, in Anchorage. In addition, all reports submitted to
the lead agency are availabie to the public through the Oil Spill Public information
Center.

J. PERSONNEL QUALIFICATIONS

1. Dr. Raymond Highsmith
Dr. Highsmith has been the Coordinator and Principal Investigator of two Exxon
Valdez Qil Spill projects; the Coastal Habitat Injury Assessment project and the
Herring Bay Experimental and Manitoring studies. His background includes ongoing
research of recruitment and population biology in the intertidal zone. He is familiar
with the effects of the oil spill on intertidal invertebrates throughout the EVOS
impacted area. Dr. Highsmith has published numerous papers on the ecology of .
intertidal and benthic communities in Alaska.  He is currently a Professor at the
School of Fisheries and Ocean Sciences at the University of Alaska, Fairbanks, and
is Director of the West Coast National Undersea Research Center.

2. Dr. Michael Stekol
Dr, Stekolt has been a principal investigator of two Exxon Valdex O Spill

projects; the Coastal Habitat Injury Assessment project and the Herring Bay
Experimental and Monitoring Studies. He has been present in Herring Bay during
the 1989-1993 field seasons and is familiar with all study sites. He is intimately
familiar with the effects of the ofl spill on intertidal algae throughout the EVOS
impacted area. He has also performed many projects on the biology and scology
of Fucus and other seaweeds in Alaska and has published these results. Dr.

tekoll is currently a Professor at the University of Alaska Southeast with a joint
appointment in the School of Fisheries and Ocean Sciences at the University of
Alaska Fairbanks.

3. Dr. Lawrence Deysher
Dr. Deysher has been an investigator for two EVOS project: the CHIA study and
the Herring Bay studies. He was involved in both Phase | {site-selection} and Phase
if {damage assessment} of the CHIA project. Larry is a senior scientist at Coastal
Resource Associates in Vista, California. His specialties are general intertidal .

ecology, algal ecology and taxonomy and ecological surveys. He has been present
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in Herring Bay during the 1990-1993 field season and is familiar with the
established study sites. He has conducted a pilot study on the use of
-~ biodegradable fabrics for use in restoration of Fucus.

4. Dr. Peter van Tamelen

Dr. van Tamelen has been working in Herring Bay on intertidal algal studies
since 1990. He has extensive experience in marine intertidal ecolocy including
studies on plant-herbivore interactions, succession, algal recruitment, and effects
of physical factors on biological communities. He has spent over 14 months in
Herring Bay and is very familiar with the established study sites and the natural
history of Herring Bay. He has several manuscripts specific to Herring Bay ecology
in preparation or in press. Dr. van Tamelen is currently a Research Associate at
the University of Alaska Southeast.

5. Dr. Mark Johnson

Dr. Johnson has successfully deployed his ADCP unit from the contracted
vessel in September 1993 and collected water current data from within Herring
Bay and Knight Island Passage. He has many years of experience studying the
physical oceanography of the arctic and sub-arctic. During the past several years,
Dr. Johnson has completed intensive ADCP data collections and analyses. He has
published extensively and is currently an Associate Professor at the University of
Alaska, Fairbanks,

6. Susan Saupe

Susan Saupe has worked on intertidal invertebrate damage assessment studies
since 1990 for both the CHIA and Herring Bay studies. She has supervised the
design of experiments during field studies and aversaw the data analysis and
integration for the CHIA reports and manuscripts. She has acted as Chief Scientist
onboard vessels during the damage assessment/restoration studies for over 10
months, including several field trips during the Herring Bay restoration and
monitoring studies. She is also responsible for writing propaosals, reports, and
manuscripts.

7. David Doudna

Dave Doudna has been project manager for the Coastal Mabitat injury
Assessment project since and the Herring Bay Experimental Monitoring studies
since 1990. He oversaw all management aspects of the project including logistics
and personnel placement. As manager, he obtained charters for and staffed with
field personnel three charter vessels for a 3 month field seasons during the summer
of 1991 and for the Herring Bay studies in 1982 and 1883, He administered sub-
contracts for vessels, air charters, freight and shipping of equipment, and
consulting firms and oversaw all budgets and the distribution of all proposals and
reports.

8. Technicians/Graduate Students
‘The technicians and graduate students all have experience in the intertidal
during either the CHIA or Herring Bay studies and have been trained in the
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taxgnomic identification of invertebrates and algae. They are familiar with all of

the sampling techniques used in the field and the data entry and analysis

procedures used for report preparation. The alternate Chief Scientist, Tama .
Rucker, has acted as Chief Scientist during the CHIA study and has been involved

with that study since it's inception in 1889, Tama has helped design or is familiar

with every sampling method used in the field on these projects to date and has

been responsible as laboratory supervisor for the sorting and analyses of all

samples collected during the CHIA study. She is also responsible for writing

reports and manuscripis.

The following is a list of some c}f the oil spill related contracts on which all or
some of the above-mentioned principal investigators collaborated:

Trustees (Ol Spill} via Alaska Dept. of Fish and Game. Herring Bay
Restoration/Monitoring Studies. 3/15/93-6/30/94, $442,000 (R. Highsmith, M.
Stekoll, P. van Tamelen, A. Hooten, L. Deysher}, Contact person Dean Hughes
{907} 267-2207.

Trustees {Oil Spill) via U.S. Forest Service. Comprehensive Assessment of Injury
to Coastal Habitats:Phase Il. 3/1/92-6/30/93, $2.3 million {R. Highsmith, M.
Stekoll, W. Barber, L. McDonald, D, Strickland, L. Deysher}, Contact person Dave
Gibbons {907) 586-8784. '

Restoration/Monitoring Studies. 3/1/92-2/28/93, $451,000 (R, Highsmith, M.
Stekoll, P. van Tamelen, A. Hooten, L. Deysher}, Contact person Dean Hughes
{807} 267-2207,

Trustees {oil Spill), via Alaska Dept. of Fish and Game. Herring Bay . .

Trustees (Ol Spill} via U.S, Forest Service. Comprehensive Assessment of injury
to Coastal Habitats:Phase §l. 3/1/31-2/28/92, $5.1 million {R. Highsmith, M.
Stekoll, W. Barber, L. McDonald, D. Strickland, L. Deysher}, Contact person Dave
Gibbons {807} bB6-8784.

Trustees {(oil Spill}, via Alaska Dept. of Fish and Game. Merring Bay
Stekoll, L. McDonald, D. Strickland, A. Haotea},?{}{mtact person Dave Gibbons
{907} 586-8784. ,

Trustees {Qit Spill}, via U.S. Forest Service. Comprehensive Assessment of Injury
to Coastal Habitats: Phase i, 10/1/90-2/28/91, $1.3 million (R, Highsmith, M.
Stekoll, W. Barber, L. McDonald, D. Strickland}, Contact person David Gibbons
{307} 586-8784.
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K. Budget

L Personnel

~ Travel

Contractual
Commuodities
Equipment

Total Direct
Indirect @ 20%
Project Total

$278.5
$ 19.0

. $104,1

$ 10.9
$§ 5.0

$417.4
$ 83.6
$501.0
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EXXON VALDEZ TRUSTEE COUNCIL
19984 Federal Fiscal Year Project Budiget
Ccetober 1, 1893 - September 30, 1994

Projsct Description: Hsrring Bay Experimental & Monitoring Studies - This is a2 long term intertidal study in Herring Bay to investigate the factors that limit
and/or facilitate recolonization of intertidal invertebrates and algae. This study provides long term intertidal data.

Budgat Catagory: 19483 Project Na. 1783 Report/ | Remaining
93039 ‘84 interim®]  Cost** Total
Authorized FFY 83} FFY 94 FFY Q4 FFY D4 FFY 95 Comment
Parsonnel $7.5 $3.4 $8.7 3101 510.1
Travel - $0.0 30.C $0.0 $0.0 $0.0
Contractual $441.7 3181.4 $501.0 $682.4 $682.4
Comrnodities ¢0.0 50.0 $0.0 $0.0 $0.0
Equipmeant $G.0 $0.0 $G.0 50.0 $0.0
Capital Qutlay $0.0 $G.0 $0.0 30.0 84,0
Subtotal $448.2 $184.8 $507.7 $682.5 $692.5
General Administration $21.3 $13.2 $23.7 5$36.9 5$38.9
Project Total $470.5 $198.0 38314 $729.4 $729.4
Fuli-time Equivalents (FTE} 0.2 0.1 .1 0.2 0.2
Dollar amounts are shown in thagsa nds of dona@ ﬂ
Budgst Year Propossd Personnel: Reprt/lntrm ] Bapri/intrm Remain‘irig i Remaining
Position Description Moanths Cost Months Cost
Reprt Program Manager 0.5 53.4 BN 36.7
NEPA Cost: 50:0
: *Oct 1, 1893 - Jan 31, 1994
Porsanns! Total 0.5 $3.4 1.0 $6,7 | **Feb 1, 1994 - Sep 30, 1894
97714793 ; oo =
Page 1 of 3 Project Number: 94086 [ FORM 2A

Printed: 3/11784 2:20 AM

o erimental & Monitoring Studies

Project Title: Herring Bay
Game :

Agency: AK Dept. of F
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i




I‘ | EXXON VALDEZ r!sr&& COUNCIL gt

1994 Federal Fiscal Year Project Budget
October 1, 1993 - September 30, 1924

Travel; : : 1 Raprt/intrm Remaining |
Travel Total $0.0 £0.0
Contractual;
feprt Contract with the University of Alaska, Fairbanks for collection of samples in 1934, analysis of samples, data analysls, $181.4 $501.0
and completion of the report for the 1883 fiald season. The "Remaining™ money is for complation of the 1994 field
work,
Contractual Total | $181.4 | $501.0

Q14793 : : N L :
Page 2 of 3 Project Number: 84086 | FORM 2B
1994 ‘ Project Title: Herring Bay Experimental & Monitoring Studies PROJECT
Printed: 3/11/84 9:20 AM Agency: AK Dept, of Fish & Game DETAIL




EXXON VALDEZ TRUSTEE COUNCIL
1394 Federal Fiscal Year Projsct Budgst
October 1, 1893 ~ September 30, 1984

Commadities: Reprt/lntem| Remaining |
Reprt
intra
Commadities Tatal $0.0 $0.0
Equipmant:
Raprt
{ntrm
Equipment Total $0.0 50.0
Q7i 14093
Page 3 of 3 Project Number: 84086 FORM 2B
199 Project Title: Herring Bay Experimental & Monitoring Studies P ECT
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DETAILED RESTORATION PROJECT DESCRIPTION

Project Title: Mussel Bed Restoration and Monitoring
Project iD#: 84090
Project Type: General Restoration, Research/Monitoring

- Project Leader(s): Staniey D. Rice, National Marine Fisheries Service

Malin M. Babcock, National Marine Fisheries Service

Patricia M. Rounds, National Marine Fisheries Service

Christine Brodersen, National Marine Fisheries Service

Ronald Bruyere, Alaska Department of Environmental Conservation
Gail V. lrvine, National Park Service

Lead Agencies:  NOAA/National Marine Fisherigs Service
Alaska Department of Environmental Conservation

Cooperating Agencies: DOV/National Park Service
Project Cost:  FYO4: §668.4K  FYO5: $395.9K
Start Date: Qctober 1993 Finish Date: 31 December 1997
Geographic Area of Project:  Oil spill impacted areas of Prince William Sound, and Kenai

and Alaska Peninsulas

Project Leader:  Stanley Rice

- Project Manager: Bruce Wright



A introduction

The persistence of Exxon Valdez crude oif underlying some dense mussei (Mytilus .
trossulusy beds in Prince William Sound (PWS) began to cause concern in Spring, 1991,
among scientists from federal and state agencigs. This presence of relatively unweathered
crude oil may be providing a source of chronic contamination of the averlying mussels thus
being a pathway for continued exposure 1o petroleum hydrocarbons through ingestion by
higher consumers. There may be linkage to 2 species of birds - harlequin ducks and black
oystercatchers; and possibly other higher consumers. The presenca of these contaminated
beds is also of concern for human subsistence and particularly the residents of PWS.

Based on preliminary survey and sampling results from 1881, this study was formally funded in
1882, We documented 50 mussel beds in PWS and 9 musse! beds along the Kenai and
Alaska Peninsulas {data collected by the National Park Service} with underlying sediment
concentrations in excess of 1700 ug/g total petroleum hydrocarbons (TPH) (Babceock et al,
1893a & b). The highest oil concentrations found in animals or sediments in 1991 and 1982
were in mussels and underlying substrates from oiled mussel beds in PWES {Babcock, 1991,
Babcock et al, 1983a & b; Rounds et al, 1993). Data from samples taken from identical sites
in 1991 and 1982 show little change in hydrocarbon (HC) levels - indicating little effect from
natural cleansing processes 3 and 4 growing seasons following the oil spifl. In 1983, we
observed litlle or no reduction in Exxon Valdez crude ol for many of the musse! heds that
were resampled. ’

Minimally intrusive site manipulation (removing & 30 cm wide strip of mussels through the b
to facilitate flushing of oil below) and intensive sampling of mussels and sediments were
conducted at 3 heavily ciled mussel beds in PWS in 1992 as well (Babcock et al., 1993b).
Monitoring of hydrocarbon levels associated with the strips of mussels removed from
contaminated beds has demonstrated some enhanced recovery, but it appears to be limited to -
areas directly adjacent to the cleared strips. Natural cleansing of the beds, even with minima!
intrusive "channeling" techniques has not occurred in the five years since the spill, and
contaminated mussel beds continue to be a risk to highe consumers, Conseguently, in 1994
ADEC and NOAA will use a more extensive and aggresive method (o attempt to clear most of
the remaining oil beneath several of the most highly contaminated Prince William Sound
musset beds. The mussels will be removed from the beds, the oiled sediment below them
removed and replaced with uncontaminated sediment, and the mussels repiaced.

An additional goal of our study is {o determine the biological impacts of chronic exposure to
Exxon Valdez crude oll on mussels; this sampling is integrated with sampling for the primary
function of collecting samples for chemical analyses. Sampling for this goal will be minimal as
most of the test mussels were coliected in previcus years and continue fo be analysed and
. data svaluated. Mussels {ill too impontant of an ecological niche and are too important as a
food source for the impacts of chronic exposure to crude oil (for 5+ growing seasons) on their

biology to remain unknown.
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Project Description
1. Resources and/or Services

The resource is the mussel beds themselves, as food source and habitat, which may be
a pathway of oil contamination to higher consumers. These higher consumers, and
human subsistence and recreational activities will benefit from the removal of this crude
oil.

2. Relation to Other Damage Assessment/Restoration Work

information produced on petroleum hydrocarbon fevels will be shared and used by
other studies, 1994 and previous years, oriented toward higher consumers: i.e.
hartequin ducks (1994 #94066}, oystercatchers (1994 #94020), and river otters (not
funded 1994).

The Kenai and Alaska Peninsula component of this study (1994, completion only, and
previous years) was done by the National Park Service.

3. Objectives

A, To remove petroleum hydrocarbons from oiled mussel beds. This
procedure may take multiple forms; the primary technique will be a
mechanical process of removing oiled sediments and replacing them with
clean sediments (ADEC lead).

b. To measure recovery in levels of petroleum hydrocarbons in mussels and
underlying sediments in oiled mussel beds in PWS, treated under
Objective (A) and in those oiled heds for which treatment is not
appropriate (NOAA).

C. To measure the physiological and reproductive injury in mussels
chronically exposed to petroleum hydrocarbons (NOAA).

d. To determine recovery in levels of petroleum hydrocarbons in mussels
and underlying sediments in oited mussel beds along the Kenai and
Alaska Peninsulas. This portion consists of analysis of data from
previous sampling; nc 1994 fisld work is included under this objective

(NPS).
4, Methods
a. Mussel Bed Cleaning: Physical removel of oiled sediments is oroposed

for the cleaning portion of this study. Between 20 and 30 ciler mussel
beds sites will be targeted for cleaning using existing 1991-1992
hydrocarbon data; and, preliminary surveys during April and May, 1994,



to stake mussel beds and locate adjacent suitable replacement .
sediments. Additional selection criteria for this process will inciudavder.
of mussels (and presence/absence and quantity of interspersed cobble
and boulders), exposure of musse! beds to natural weathering processes,
presence of other topographical features, and other parameters which
would influence the success of this procedure at a particular site.

The cleaning process will consist of (1) temporary removal of the musse!
layer, (2) removal and dispersal of the underlying oiled sediments, (3)
replacement of removed material with clean sediments obtained from
adjacent, clean areas, and (4) the return of the mussels, Feasibility tests
- in 1993 indicate that mussels will reattach themselves to suitable
substrate during the subsequent tidal cycle. HC levels in both sediments
and mussels will be monitored.

Alt less intrusive altemative cleaning methods conducted in 1992 and
1993 tried so far have been found to be of minimum value. More
disrubtive methods, such as removing entire beds and waiting for natural
re-establishment, seem unwise due to the dependence of many species
on the beds (oiled or not) for food and habitat.

replacement sediments will be done prior to actual physical disturbance
the beds during the cleaning process. Mussel and sediment sampling wi
follow the methods used in previous years and consists primarily of
triplicate pooled samples of mussels and underiying sediments. Follow up
sampling (Q‘manth} on the earliest beds cleaned will be conducted as the
opportunity arises during the last field trip. Annua avaluation is scheduled
to occur in 1995.

Hydrocarbon Sampling: Sampling of mussels, underlying sediments, ar.
f

Natural recovery and/or persistence of oiling will be monitored at some of
the other oiled mussel beds identified dtmng the field seasons, 1991-
1983. Woe expect to accomplish this sampling during vessel and aircraft
field trips for the primary purpose of the restoration activities.

Sediment samples will be analyzed by ultraviolet flucrescence as adapted
from Krahn et al, 1991. This procedure was instituted at ABL in 1892
successfully. Selected sediments and mussels then will be analyzed by
gas chromatography/mass spectroscopy {GC/MS) for quantitative
measurements of HC analytes (Larsen et al., 1992).

Freezing, chain-of-custody procedures and record keeping will follow
Natural Resource Damage Assessment protocol.




Data will be analyzed using standard statistical methods. It will be
displayed on maps using ABL's Geographical Mapping System, and
entered into the Exxon Valdez Natural Resource Damage Assessment
Hydrocarbon Data Base.

C. Effects on Mussels: Biological impacts on mussels will be investigated by
measuring various indices, and conducting histopathological evaluation.
Samples collected over the growing seasons in 1892 and 1993 from
several oiled and control sites are being processed for histopathological
examination by NOAA staff in Seattle.

5. Location
Prince William Sound arsa impacted by Exxon Valdez oil.
8. Technical Support

With the exception of contracts beiow, NOAA's Auke Bay Laboratory and AK
Deparment of Environmental Conservation will provide all technical support.
Hydrocarbon analyses, histopathological evaluation, GIS mapping will be
conducted in house by NOAA.

7. Contracts

Contracts will be needed for field support (vessel, helicopter, fixed-wing aircraft,
and cleaning crew to provide manual fabor for actualy removal and replacement
of oiled sediments). All services will be acquired by the Alaska Depariment of
Environmental Conservation through standard State of Alaska procurement
protocols.

8. Literature Cited

Babcock, Malin. Hydrocarbon analyses of mussels and substraies/sediments
collected from Prince William Sound, 1991: A special survey of oiled
mussel beds. A report to the Exxon Valdez Oit Spill Trustee Council. 4
Nov., 19981.

Babcock, Malin, Gail rvine, Stanley Rice, Patricia Rounds, Joel Cusick, and
Christine Brodersen. 1993a. QOiled mussel beds two and three years after
the Exxon Valder ol spill. Pp. 1B4-185, in Exxon Valdez Qil Spill
Symposium. Sponsored by Exxon Vaidez Ol Spill Trust. Counc., U AK
Sea Grant Coll. Prog., Amer. Fish. Soc., AK Chap. Anchorage. Alaska.

Babcock, Malin M., Stanley D. Rice, Patricia M. Rounds and Christine C.
Brodersen. 1993hb. Recovery monitoring and restoration of intertidal oiled



spill. Status Report to the Exxon Valdez Trustee Council. National
Oceanic and Atmospheric Administration; National Marine Fisheries
Service; Auke Bay Laboratory, 11305 Glacier Highway, Juneau, AK
99801. 55 pp.

mussel beds in Prince William Sound and impacted by Exxon Vaidez ‘

Krahn M. M., G. M. Ylitalo, J. Joss, and §-L. Chan. 1991. Rapid, semi-
quantitative screening of sediments for aromatic compounds using sonic
extraction and HPLC/fluorescence analysis. Mar. Environ. Res. 31:175-
196.

Larsen, Marie, Larry Holland, Dan Fremgen, Josefina Lunasin, Mona Wells , and
Jeffrey Short. 1992, Standard operating procedures for the analysis of
petroleum hydrocarbons in seawater, marine sediments, and marine
faunal tissue at the Auke Bay Laboratory. Internal document. Auke Bay
Laboratory, Alaska Science Center, NMFS, NOAA, 11305 Glacier
Highway, Juneau, Alaska 99801-8626.

Rounds, Patricia, Stanley Rice, Malin M. Babcock, Christing C. Brodersen.
1993, Variability of Exxon Valdez hydrocarbon concentrations in mussel
bed sediments. Pp. 182-183, in Exxon Valdez Oil Spill Symposium,
Sponsored by Exxon Valdez Oit Spilt Trust. Counc., U AK Sea Grant Coll.
Prog., Amer, Fish. Soc., AK Chap. Anchorage, Alaska,

D. Schedule

10.1.83-3.1.94 Chemical anaiyses of samples {aken 1983; planning;
ordering supplies; 1993 data anaiysea histopathological
processing and evaluation.

3.1.94 -5.31.84 Further data analyses nd histopathological evaluation;
interim report pre;:arat ton and production - 4.15.94; logistics
planning.

Throughout year Chemical analyses, data anaiyses and interpretation, report
preparation.

Field Schedule

42494 -4.30.94 First 1994 aircraft field trip during low tide series to chooss,
evaluate and stake out candidate musse! beds to be
cleaned.

5.23.94 - 5.29.24 Second 1994 aircraft field trip during low tide senes to

choose, evaluate and stake out candidate musse! beds to.
cleaned.




6.20.94 - 6.28.94 First vessel charter to clean and restore mussel beds and
conducted associated sampling of mussels and sediments..

7.7.94 -7.13.94 Second vessel charter o clean and restore musse! bads,

7.20.94 - 7.26.84 Third vessael charter to clean and resiore mussei heds.

8.5.84 -811.84 Altermnate low-tide series if any preceding vessel trip
unfeasibie.

Personnel and Responsibilities:

NOAA:
Stanley Rice Principal investigator
i~ Malin Babcock Pl/Project Leader
L Patricia Rounds Logistics planning; data miiec’aon and analyses
: ’m Christine Brodersen Data analyses; data collection, program suppornt
 Frank Morado Histopathology
— 2 TBA PWS field crew
- Jeffrey Short Chem lab management/Quality assurance & control
- Marie Larsen Chemical analysis
‘- chamists Chemical analyses
ADEC: ;
- Ronald Bruyere PI/Project Leader
.~ TBA Logistica ptanning, Fieicﬁ duty
; TBA Logistics planning, Field duty
NPS;
Gail Irvine Project Leader: GOA survey, data analysis
L Joel Cusick GOA survey, data analysis

Existing Agency Program

The Program Manager for Habitat investigations, NOAA's Auke Bay Laboratory, will
spend approximately one month's salary coordinatling and managing this project; cost
~estimated at $10K. sttOpatho agical evaluation will entail travel and supplies covered
by project funds but salary will be donated by NOAA - estimated 3 months: cost
estimated at § 21K,

Environmental Compliance/Permit/Coordination Status

An Environmental Assessment, required for the actual cleaning of vifed mussel beds,
will be issued in compliance with the National Environmental Policy Act (NEPA). NOAA

s
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is the Federal agency with lead on compliance. One Assessment will be written n
combining intertidal activities for both this project and work to be conducted under . $
Shoreline Assessment and Qil Removal (Study #94266). b

Field sampling of oiled mussel beds not cleaned is essentially a non-intrusive research
project in which routine data collection, limited in context and intensity, will be done;
consequently, this portion is categoricaily exempt from requirement to provide an
Environmental Impact Statement or Environmental Assessment,

Performance Monitoring

1. Management Plan

NOAA ADEC NPS
Overall Manager, Report Coordination. .. ... .. .. G5-14 TBA ~
Field Logistics, Study design, Report Preparation ..  GS8-12 TBA GS8-12
......... G8-11 TBA - GS-7
i GS-g9 TBA
Chemical Quality Controi .................... GS-13
ChemicalAnalyses .. ......... ... .. ...... G8-11
e GS-1t
Chemical Analyses, Field Sampling . ........... GS-8

2. The following reports/manuscripts are anticipated:

1. Interim report, 1993 sampling June 1994

2. Manuscript draft: High concentrations of hydrocarbons
in mussels and underlying substrates two and three years
after the Exxon Valdez oil spili May 1894

3. Manuscript draft: Relationship of HC in mussels from
contaminated substrate types three years aﬁ*er the Exxon
Valdez ol spill May 19984

4. Briefing of Trustee Council on 1994 mussel bed cleaning Qctober 1994
5. interim Report, 1894 sampling and restoration Aprit 1985

8. Manuscript Draft: Contamination recovery of musseis from oiled
mussel beds where contaminated mussels and underlying
substrates were removed in stri ips to increase natural

flushing of the beds April 1994

7. Report: Biological impacts of oiled substrates on
mussels three and four years after the Exxon Valdez
oit spill August 1584
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8. Tech Memo: Oil contamination in mussels from oiled mussel
beds in PWS and the Kenai Peninsula, a geographic look with
relative intensities Qctober 1984

9. Final Report: 8 months after HC analyses are completed,

Quality assurance checks are an integral part of ABL's hydrocarbon processing
and analyses. ABL participates in 2 world-wide interlaboratory calibration
exercise on an biannual basis and has routinely parformed in the top analytical
jaboratories.

Biological data generation and collection are routinely conducted without
reference to the origin of the mussels; i.e., data gathered blindly.

H. Coordination of Integrated Research Effort

The logistics for restoration of oiled mussel beds will be shared and closely coordinated with
field needs and activity under Shoreline Assessment and Oil Removal (Study #94266), The
actual removal and replacement of sediments will occur under the auspices of ADEC with
NOAA doing the site selection, and before and after sampling for pstroteum hydrocarbon
monitoring. Data from this project continue to be shared with sibtidal sediment studies and
injured species studies {(harfequin duck, etc,)

i Public Process

The Public Process for this project has been integrated with the Trustee Council process for
the 1994 Work Plan. :



Jd. Personnel Qualifications .
STANLEY D. RICE

Education:  Chico State Univ. B.A. 1966, M.A. 1868, Biological Sc.
Kent State Univ. Ph.D. 1971, Comparative Physiology

Experience: 1971-present. Researcher, Auke Bay Laboratory, National Marine Fisheries
Service, Juneau, Alaska. Over 65 publications, most with oil toxicity and oif impacts to fish
and invertebrates, Field, lab, and analytical expertise with hydrocarbons and effects. Studies
- have included field toxicity tests in Port Valdez, acute and long term toxicity tests,
physiological impacts - including growth and reproduction. In 1988, became program
manager for Habitat Investigations at ABL, Dutles include management of all habitat related
rasearch at ABL, from parasite studies, logging impacts, ofl toxicity exposures, to chem fab
analyses, Program averaged about 24 man years of effort up to 1982, Management of
budgets, staff, proposals, and research were part of my duties, plus continuation as a
resgarcher on gpecific projects.

After the Exxon Valdez oil spill, | became responsible for management and coordination of all
Damage Assessment studies from ABL, including multispecies trawling assessments and
salmon impact studies by other ABL program units. | managed about 50 man years of effort in
1989 {Habitat programs plus Exxon Valdez Damage Assessment activities), and about 35-45
in 1990 and 1891. { was responsible for opening a NMFS office in Cordova for the summer 2
1989, and spent the majority of summer 1988 in Cordova and PWS, 1 was a primary source.”

input to the management team during the first 8 months of the spill. In addition to ‘
management activities, | have continued to paticipate as a researcher in some studies,
including sediment-HC surveys and oiled mussel beds in 1992, '

Honors: Qutstanding Performance ratings in 1989 and 1990, NOAA Unit Citations for work on
the IXTOC oif spill in 1978, and EXXON VALDEZ oit spill of 1889. Federal Employee of the
Year nominee in Juneau in 1981 and 1989, Best Paper awards in 1982 and 1884 from ABL,
and best paper nominee for NMFS in 1990. |

Relevant Publications: Over 50 on oil exposures, including several major reviews on oil
effects to fish and invertebrates. This includes the first major review of oil literature relevant {o
Alaska, in 1974, which was prepared as source material for the environmental impact
statement for the maring aspects of the Trans-Alaska Pipelfina.




MALIN M. BABCOCK

Education:  Oregon State University, 1963. B. 5., Zoclogy
University of Alaska Fairbanks, 1868. M. S, Zoology (Fisheries)

Experience: 1969-present. Researcher and Task Leader, Auke Bay Laboratory, National
Marine Fisheries Service, Juneau, Alaska. Field, iab, and analytical expertise, and data
analyses and interpretation particularly with effects of petroleum hydrocarbons on aquatic fish
and shellfish. Studies have included Prince Willlam Sound chemical baseline, short term and
long term water-soluble fraction of crude oil and sediment toxicity tests assessing physiological
and biochemical impacts - including growth and reproduction. | became Task Leader for the
Coastal Habitat task within Habitat Investigations, ABL, in 1988 and directly supervise several
staff scientists in varied research projects. | have strong participation in overall Habitat
Investigations research planning, budget management and staffing.

After the Exxon Valdez oil spil], | was co-principal investigator for the EVOS Coastal Habitat
Study “Pre-spill and post-spill hydrocarbon concentrations in mussels and sediments in Prince
Witliam Sound”, becoming Principal Investigator of this project in 1991 and 19892; was also
Principal Investigator for the NRDA study "Injury to Oysters® in 1989, in 1981, | participated in
the interagency planning for investigating an evolving problem - that of the effacts of
cortaminated mussel beds on higher consumer organisms, and led the preliminary field effort
for identifying these beds and sampling parameters {o establish the extent and intensity of
petroleum hydrocarbons contamination. This effort has provided a basis for this ongoing
study. Along with other members of ABL's Habitat investigations team, 1888, | assisted AK
Dept. of Fish & Game staff in study design and methods for their species oriented areas of
concern and continua to be a resource scientist in this area.

| have been Project Leader for NOAA for the PWS portion of Mussel Bed Restoration and:
Monitoring - coordinating and feading a staff to investigate extent and intesity of olling;
distribution of HCs within a mussel bed; effects of minimally intrusive manipulative ischniques
to reduce HCs by increasing exposure of oiled sediments; effects of chronic oiling on mussels
(byssal thread production, condition and reproductive indices, glycogen stores, fesding rates,
growth, and histopathological abnormalities).

Additionafly, staff under my direct supervision are involved in many aspects of EVOS NRDA
and Restoration program for several NRDA studies, training all NRDA study personnel in
sampling for hydrocarbons, the NRDA/Restoration database, sample custody and tracking,
elc,

Honors: QOutstanding Performance ratings in 1988 and 1989; NOAA Unit Citation for work in
. the Exxon Valdez ol spill 1989, Federal Employee of the Year, Juneau, Alaske in 1885,

Relevant Publications: Over 25 publication/reports - most of which involve eftects of exposure
to petroleum hydrocarbons on various Alaskan species of fish and shellfish. Over 20 public
presentations of scientific studies.



PATRICIA M. ROUNDS . ,

Education:  University oanska Fairbanks; B.8, Bio agzca Science 1966
Graduate work at U of A Fairbanks, U of A Ssutheast Umverszty of Brstzsh
Columbia

Experience: 1986 - present. Reseamher Auke Bay Laboratory, Nat:cmai Marine Fzsberzes

~ Bervice, Juneau, Alaska. As co-principal investigator of NRDA study Subtidal 3, | and was
responsible fer field logistics and sample collection and assisted in data analysis and report
‘preparation. | also assisted other NRDA projects in field collections, In 1892 and 1993,1
participated in study design, field work, and proposal preparation for this project, formerly
restoration Project R103 and 93036). Other areas of research have been habitat
requirements of juvenile red king crab and sockeye salmon stock separation using parasites.

Honors: Outstanding Performance ratings 1988 (Special Act Award), 1989, 1991 and 1993.
NOAA Unit Citation for work in the Exxon Valdsz oil spill, 1989,

Relevant publications: Co-author of final reports for NRDA study Subtidal 3. Several public
presentations of oli-related scientific research/




 CHRISTINE C. BRODERSEN

Education:  University of Washington, B.S. Zoology 1871,
Graduate work, U of A Southeast

Experience: 1874 - present. Researcher, Auke Bay Laboratory, National Marine Fisheries
Service, Juneau, Alaska. Twelve years of ol toxicity research on sensitivity of Alaskan marine
fife to Alaskan crude oils, particularly larval and juvenile crustaceans. Since the Exxon Valdez
oif spill | have worked in the damage assessment and restoration processes. | have trained
personnel from state and federal agencies invoived in the NRDA process in procedures for
~taking and transporting scientifically valid hydrocarbon-analysis samples and maintaining legal
- defensibility of those samples. | have worked on tests of the health of mussels from oiled
Prince William Sound mussel beds, measuring byssal thread production rates and in the
measurement of feeding rates and the analysis of growth and condition factors. And | have
assisted with data analysis and reporting for hydrocarbon sampling projects.

Honors: NOAA Unit Citation for work in the Exxon Valdez oil spifl 1989,
Relevant Publications: 13 publication and reports ~ 9 on effects of exposure o patroleum

hydrocarbons on various Alaskan species of fish and shellfish. Over 8 public presentations of
scientific studies.



GAIL V. IRVINE ﬁ | . |

Education:  University of California at Santa Barbara, 1869, B. A, (honors} Zco‘c}gy
University of Washington, Seattle, 1873. M. S., Zoology ,
University of California at Santa Barbara, 1983. Ph.D., Biclogical Sci iences
{Aquatic and Population Biology)

Experience: 1984 - 1890. Marine Biologist, Minerals Management Service. Environmental
anelysis, including potential effects of oil and gas development on marine plants,
invertebrates, and fishes (pelagic, nearshore and benthic communities). Research on
coelenterate ecology in the Chukehi Sea.

1990 - present. Coastal Resources Specialist, National Park Service. Research in marine
community ecology; developing and directing a coastal monitoring and research program for
the National Park Service. Thus far, the research has been concentrated in twp national parks
oiled by the Exxon Valdez spill, Kenai Fijords and Katmai National Parks.

My education and experience have been concentrated in the fields of community and
population biology, with most research in marine systems, | have spent extensive amounts of
time doing research at marine labs in Puget Sound {the Friday Harbor Marine Labs) and
Panama (through the Smithsonian Tropical Research Institute). Since coming to Alaska, |
have gained additional experience in the Gulf of Alaska (Kenai Fjords and Katmaj National
Parks), Cook infet (Lake Clark National Park), and the Beaufort and Chukchi Seas.
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EXXON VALDEZ TRUSTEE COUNCIL
1984 Federal Fiscal Year Project Budget
QOctober 1, 19893 - September 30, 1984

Project Description:

Mussel Bed Restoration & Muonitoring - ADEC and NOAA will rehabilitate mussel beds that are trapping hydrocarbons underneath
tham and probably contaminating higher levels of the food chain. Previcus feasibility studies indicate that the beds can be temporarily moved, the area
cleaned, and the beds replaced with vary fittle harm to the mussels. Sites 1o be rehabilitated will be based primarily on previcus survey work., Sampling
will be done before and after to determine the success of the rehabilitation activities,

Budget Category: 1993 Project Mo, {'93 Report/ | Remaining
330386 ‘94 interim * Cost** Total
Authorized FFY 893} FFY 94 FFY 84 FFY 94 FFY 95 Comment
Personnel $286.2 $122.5 $159.2 $281.7 $206.9
Travel $42.5 £2.0 530.4 $32.4 $27.4
Contractual $127.5 $0.2 §222.7 $222.9 $62.0
Commoditias $82.8 £15.0 $686.2 $81.2 $64.2
Equipmem 566.0 $0.0 $0.0 $0.0 $0.0
Capital Gutlay $0.0 5G.0 0.0 $0.0 $0.0
Subtotal 5615.0 £$139.7 $478.5 5618.2 $360.8
General Administration $63.4 $18.4 $39.5 $57.9 $35.4
Project Total $668.4 $158.1 $518.0 $676.1 §395.9
Full-time Equivalents {FTE} 5.8 2.0 2.5 4.5 3.0
********** , Dollar amounts are shown in thousands of dollars,
Budget Year Propased Personnel: ‘ Reprt/intrm | Reprt/intm Remaining | Remaining
Fosition Deseription Monihs Cost Months Cost
See Individuat 3A Forms for
Personnet Details
NEPA Cost: $8.0
, *Cct 1, 19483 - Jan 31, 1994
Personnel Total o0 $0.0 3.0 S0.04 **Feb 1, 1994 - Sep 30, 1994
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EXXON VALDEZ TRUSTEE COUNCIL
1984 Federal Fiscal Year Project Budget
Qctober 1. 1893 - September 30, 1984

Project Description: Busss! Bed Re%toratmn and Monitoring - NOAA will monitor mussel beds before and after hydrocarbons trapped underneath the
mussel beds ara removed. This will help determing both the effects on the mussel beds and the adequacy of the removal effort.

Budget Category: 1993 Project No. |'93 Report/ | Remaining
930136 ‘94 interim*} Cost** Total
Authorized FFY 931 FFY 94 FFY 84 FFY 94 FFY 88 Comment

Personnel §264.7 $105.7 $75.4 31811 $160.0
Travel $36.5 $2.0 $26.3 $28.3 $20.0
Contractual $82.5 $0.0 $12.0 $12.0 $3G.0
Commodities $75.2 $15.0 $59.2 $74.2 $60.0
Equipmaent $82.0 50.0 $0.0 $G.0 0.0
Capital Qutiay $Q.0 $0.0 $0.0 30.0 $0.0
Subtotat $520.8 $122.7 $172.9 §295.6 $270.0

Generst Administration $45.5 $15.9 $12.2 528.0 $286.1
Project Total $5686.4 $138.6 $185.1 $323.6 $286.1

Fuli-time Equivalents {FTE} 5.0 1.7 1.2 2.9 2.1

Dollar amounts are shown in thousands of dollars.
Budget Year Proposed Personnel: Reprt/intrm § Reprt/inttm | Remeining | Remaining
Position Description Months Cost Maonths Cost

wenrt Program Manager GS5-12 0.8 $4.4 8.6 $3.1
Project Leader 565-12 1.8 $12.4 1.2 $B.9
Chemist G§-11 7.0 $37.1 5.0 $26.4

Figh Biologist G511 3.5 $20.2 2.5 514.4
Zontogist GS-11 7.0 $31.8 5.0 $22.6

MEPA Cost: 0.0
i *Ost 1, 1993 - Jan 31, 1994
Personnel Total 20.2 $105.7 14.3 §75.4 % “*Feb 1, 1894 - Sep 30, 1994
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EXXON VALDEZ TRUSTEE COUNCHL
1994 Federal Fiscal Year Project Budget

Qctober 1, 1893 - September 3G, 1994

Travel: Reprt/intrm ﬁemaining;
Aeprt Juneau 1o Anchorage {4 trips - air fara $450 4 $550 per diem) $2.0 $2.0
Travel to scientific meeting/symposium {2 trips - air fare $875 + b days per diem @ $225/day} $0.0 $4.0
Field travel ta Prince Williarn Sound {6 staff/15 trips totall (15 trips - air fare $450/trip + 4 days per diem @ $225/day} 50.0 520.3
Travel Total $2.0 $26.3
Contractual:
Histopathology contract for chronically exposed mussels 1o determine incidence of tissua abnormalities $0.0 $12.0
{cost based on prior contracts)
Contractual Total §0.0 $12.0

17714793
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EXXON VALDEZ TRUSTEE COUNCHL
1994 Federal Fiscal Year Project Budget
QOctober 1, 1993 - September 30, 1004

Printad: $/7/94 6:06 PM

Commuodities: Reprt/intrm| Remaining
reprt Chemical laboratory supplies {glassware, gloves, stoppers, tubing, scalpels and blades, detergent, eye guards, $6.0 $2.0
first aid supplies, protective clothing, instrument repair parts, filter paper, ste.) _
Solvents/chemicals 6.0 $13.0
Office and mapping supplies $3.0 $9.0
Publication costs, film $1.0 $7.2
Field gear, tools, sampling supplies {totes, shovels, rain gear, survival suits, float coats, 50 cases of hydrocarbon- $0.G $15.0
fres glassware, chemicals, spoons, foil, boots, day packs, coslers, batteries, netting, rebar, taps, weather-proof
notebooks, labelling and strappiong tape, stc.}
Computer software and upgrades (memory, Excel, Windows, 08/2 Hicense, AutoCad} $0.0 $6.0
L Commodities Total $15.0 $59.2
Equipmaent:
Equipment Total $0.0 30.0
3ARY .
( Project Number: 84080 FORM 38
p 4 of 10 Project Title: Mussel Bed Restoration & Monitoring SUB-
age O , ‘ . .
1994 g Sub-Project: Mussel Bed Monitoring PROJECT
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EXXON VALDEZ TRUSTEE COUNCIL
1894 Faderal Fisgal Year Project Budget
Gotober 1, 18983 - Septamber 30, 1894

Project Description: Mussel Bed Restoration & Monitoring - ADEC and NOAA will rehabilitate mussel beds that are trapping hydrocarbens underneath
them and probably contaminating higher levels of the food chain, Previgus feasibility studies hdicate that the beds ean be temporarily moved, the arga
cieaned, and the beds replaced with very little harm to the mussels. Sites to be rehabilitated will be based primarily on previous survey work, Sampling
will he done hefore and after to determing the success of the rehabilitation activities.

Budgset Category: 1993 Project No. |'93 Report/ | Remaining
33036 '84 Interim*{ Cost** Total
Authogrized FFY 831 FFY 94 FFY 84 FFY 94 FFY 95 Comment
Parsonnel $0.0 4 $0,0 $83.8B $83.8 $15.8 HThree 11 day trips are planned. The trips will
Travel $3.0 $0.0 $4.1 $4.1 $3.4 {§ be timed to caich two low tides each day.
Contractual $0.0 $0.0 $210.7 $210.7 $4.0 §§ DEC will field two work crews. A NOAA
Commuodities 0.0 50.0 $7.0 $7.0 $0.2 } representative will accompany the crews.
Eguipment $0.0 26G.0 0.0 $0.0 $0.0 § it is anticipated that approximately 25 beach
Capital Dutlay $0.0 $0.0 0.0 $0.0 30.0 § sites will be visitad,
Subtotal 30.0 $0.0 $305.8 $305.6 $23.4
General Admimstration $0.0 0.0 $27.3 $27.3 $2.7
 Project Total $0.0 0.0 $332.9 $332.8 F26.1
Full-tima Eguivalents (FTE) 0.0 0.6 1.3 1.3 (0.2 B FFY 85 costs are close out costs.
___________ Doltar amounts are shown in thousands of dollars.,
Budget Year Proposed Personnel: Hepri/intrem | Reprt/intrm | Remaining | Remaining
Position Description Months Cost Months Cost
Project Manager 3.0 $0.0 7.0 $46.2
Restoration Specialist 0.0 $0.0 7.0 5301
Overtime {25% of 85 time} 0.0 $0.0 1.8 $7.6
NEPA Cost: $5.0
*Oct 1, 1893 - Jan 31, 1994
0.0 $0.0 15.8 | 383.8

Personnel Total

**Feb 1, 1994 - Sep 30, 1994
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[Project Title: Mussel Bed Restoration & Monitoring
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EXXON VALDEZ TRUSTEE COURNCIL
1894 Federal Fiscal Year Project Budget
Qctobear 1, 1883 - September 30, 1894

Travel: Reprt/Intrm| Remaining
Anchorage to Juneau {$480 air fare + $150/day per diem x 4 days - 2 trips) $0.0 $2.1
Anchorage to spill area communities {3350 air fare + $150/day per diem x 2 days - 3 trips) $0.0 52.0

Travel Total $3.0 $4.1
Contractual:
Vesset charter--3 elaven day cruises @ $2,300/day {rate based on 1993 costs) 7 $0.0 $75.0
Airgraft and helicopter charter--from communities to vaessel, Anchorage to vessel {45 hours @ $6800/hour) $0.0 $27.0
Caontragt Labor--contract with communities--8 laborers + supervisor 30.0 $893.0
Film nrocessing SO0 $0.5
Storage unit rental 0.0 $1.8
Telecommunications, fax, mail, courier 50.0 §2.0
Kerox and printing $0.0 $§1.5
Freight and certege {move equipment, ship sunplies to field crews) $0.0 30.8
Hazardous materials training $0.0 $3.0
Cleaning of field gear $0.0 $0.4
Risk management {mandatory insurance) $0.0 $8.0
Contractual Total 0.0 523107
(493 .
- Project Number: 94080 FORM 3R
Project Title: Mussel Bed Restoration & Monitoring SUR-
Page 6 of 10 " _ , -
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EXXON VALDEZ TRUSTEE COUNCIL
1994 Faderal Fiscal Year Project Budget
Octobar 1, 1993 - Septembar 30, 1904

Commodities: Reprt/Intrm| Remaining
Small toals and safety gear {shovels, picks, pry bars, buckets, flares, first aid kits} 50.0 $3.0
Fitm and video taps ‘ 0.0 $0.5
Office supplies {pens, paper, tape, toner packs, forms, etc} $0.0 51.5
Field gear {gloves, rain suits, marking tape, boots) $0.0 $2.0
Commodities Total $0.0 $7.0
Equipment:
Equipment Total | $0.0 $0.0
o483 s " »
Project Number: 94080 " FORM 3B
b 2 of 10 Project Title: Mussel Bed Regtoration & Monitoring
age © ‘ Sub-Project; Mussel Bed ation p T
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EXXON VALDEZ TRUSTEE COUNCIL
1994 Federal Fiscal Year Project Budget
Oetober 1, 1893 - September 30, 1894

sedimants.

Project Description: Mussel Bed Restoration and Monitoring - This project will conduat recovery monitoring of ofled musset beds and shorelines impacted
by the Fxxon Valder ol spill in the northwestern Guif of Alaska. This project will continue chemical manitoring of olled mussels and associated

Dollar amounts are sh

own in thousands of dollars.

Budget Category: 1993 Project No. {'93 Report/ | Remaining
30386 "84 Interim ® Cost** Toal
Authorized FFY 937 FFY 84 FFY 84 FEY 84 FFY 85 Comnent
Pearsonnel $31.5 $18.8 $0.0 $18.8 $31.1 |l The amount authorized for the NPS portion
Teavel $6.0 $0.0 $0.0 $0.0 $4.0 1 of this projent in FFY 83 {$102.0} included
Contractual 545.0 0.2 $0.0 §0.2 $28.0  funds for analysis and report writing. Of that
Commuodities $7.6 $0.0 $0.0 §0.0 $4.0 § amount, $19.6 will not be spent in FFY 43
Equipment $4.0 $50.0 $0.0 $03.0 $0.0 || since not all hydrocarbon analyses have
Capital Outlay $0.0 $0.0 $0.0 $G.0 $G.0 Il been completed. Therefors, NPS will not be
Subtotal 5941 $17.0 $0.0 $17.0 $87.1 || spending that $19.8 in FFY 93. NPS g
General Administration $7.9 32.5 0.0 $2.5 $6.8 § requesting authorization o spend the $19.8
Project Total $102.0 $19.5 $0.0 $19.% $73.7 § in FFY 94. NPS will use the $19.6 from FFY
93 as a credit against a future court draw.
Full-time Equivatents {(FTE) 0.6 0.3 0.0 0.3 0.7

FFY 95 budget includes continuing field

#7718793
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Budget Year Proposed Peraonnel: Repri/fintrm | Repri/intrm | Remaining | Remsining || work on oiled mussels, plus report
Position Deseription Months Cost Months Cuost preparation for the FFY 84 field work.
Reprt Marine Ecnlogist GB-12 2.0 $12.4 8.0 50.0
Biological Techeician G8-7 2.0 $4.4 0.0 $0.0
NEPA Cost 0.0
*Oct 1, 1893 - Jan 31, 1984
Personnet Total 4.0 $16.8 0.0 $C.010 **Feb 1, 1984 - Sep 30, 1994
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EXXON VALDEZ TRUSTEE COUNCIL
1994 Federat Fiscal Year Project Budget
Cetober 1, 1883 - September 30, 1984
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Project Title: Mussel Bed Regtoration & Monitoring
Sub-Project: Mussel Bed ring
Agency: Dept. of Interior, onal Park Service

. 1

Travel: Reprt/lntrmi Remaining
Travel Total $0.0 $0.0

Contractual;
Reprt Photo reproduction $0.2 $0.0
| ‘ Contractual Total | $0.2 $0.0
{’_ffiwmm Project Number: ,j;9:409{) , FGRM' 3B |
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EXXON VALDEZ TRUSTEE COUNCIL
1994 Federal Fiscal Year Project Budget
October 1, 1993 - September 30, 1984

Commaodities:

Reprt/intrm] Remaining

______________________ N . Commodities Total $0.0 $0.0
Equipment:
Equipment Total $0.0 $0.0
v Project Number: 94080 FORM 38
, Project Title: Mussel Bed Restoration & Monitoring SUB-
1994 Page 10 of 10 Sub-Project: Mussel Bed Monitoring PROJECT

Printed: 4/7/34 5:068 PM
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NO DETAILED PROJECT DESCRIPTION REQUIRED -
PROJECT IS A CONTINUATION OF
PREVIOUSLY APPROVED WORK

BRIEF PROJECT DESCRIPTION FOLLOWS



EXXON VALDEZ OIL SPILL PROJECT DESCRIPTION

- Title: Killer Whale Recovery Monitoring

Project Number: 94082

Lead Agency: NOAA

Cooperating Agency: None

Cost of Project, FY94: $183.1K  Cost of Project, FY95: $171.2K
Project Startup Date: October 1983 Duration: 1 year

Geographic Area: Prince William Sound

INTRODUCTION

The killer whale (Orcinus orca) inhabit all oceans of the world. Population estimates, based
on photo-identification studies, are available for four North Pacific regions, and these are:
intand waterways of Washington, British Columbia, southeast Alaska, and Prince William
Sound (PWS). Current killer whale population estimates for PWS are 11 resident pods,
- representing 245 whales, and eight transient pods, representing 52 whales. Of these killer
~whale pods, AB pod is the most often encountered pod in PWS. AB pod, had 36 whales
when last sighted before the spill in September 1988. When sighted on March 31, 1888,
seven days after the spill, seven individuals were missing. Six additional whales were missing
from AB pod in 1880. A killer whale monitoring project in 1993 will determine recovery of AB
ped through the summer of 1993, The proposed project will monitor the continued recovery
of AB pod. '

PROJECT DESCRIPTION

A.  Resources and/or Associated Services
Killer whales, recreation, tourism.

B.  Objectives
The purpose of this study is to obtain photographs of individual killer whales in AB pod
and to document natural recovery. Photographs collected will be compared o the
National Marine Mammal Laboratory’s (NMML) photographic database for the years

1988 fo 1881 to determine if changes continue to occur in whale abundance, pod
infegrity, mortality and natality rates. Individual objectives are as follows:




Project Number: 84032

1. Count the number and individually identify killer whales within AB pod.
2. identify changes in pod structure and integrity.
3. Determine killer whale reproductive rates and trends in abundance for AB pod
within PWS.
C. Methods

1. Field studies will be conducted by NOAA and contract personnel who have
recognized expertise in the study areas of concern. A shore-based camp,
equipped with a suitable small boat for whale identification work, will be used in
PWS to conduct photo-identification studies on killer whales from July to
September 1894, Study areas will be similar to those worked when assessing
injury to killer whales from 1889 through 1881 and 1893. The camp will be fully
seif-contained with necessary items for safety and staffed by at least two biologists,

For consistency in data collection, key personnel remain in the field throughout the

study pericd. Weather permitting, field personne! will spend an average of 8 1o 10
hours per day conducting boat surveys searching for AB pod. When encountered,
other pods of kifler whalas should be photographed as well. Specific areas, known
for whale concentrations, are investigated first, However, if reports of whales are
received from other sources, those areas are examined. I AB pod is not located in
"known" areas and opportunistic sighting reports are not available; a general
search pattern is developed and implemented. Travel routes typically taken by AB
pod will be surveyed.  When whales are sighted, researchers stop further search
efforts and approach the whales (o collect photo-identification information. When
whales are encountered, researchers select a vesse! course and speed 1o
approximate the animals’ course and speed to facilitate optimal photographic
positioning.

2. Association patterns of individual whales/maternal subgroups will be examined to
evaluate the current social structure of AB pod. Whale association patterns will be
compared to the four-year database available at NMML (1988-1991 and 1993) to
determing if changes have occurred in AB pod structure and integrity.

3. Mortality {(number of missing whales) and natality {number of births) wilt be
calcutated from the 1984 season through photo-identification studies. The 1984
vital rates will be compared to NOAA’s historical database on PWS killer whales to
determine trends in abundance.

D. Location

This project will concentrate in western PWS.  Support services (food and lodging) will
most likely be sought from Chenega.

&
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Project Description
Qx Technical Support

None.
F. Contracts
The vesse! charter, technical support (photography), and support services (food and

jodging) will be contracted.

SCHEDULES

1 Apr 1894 Contract negotiation
1 Jun 1894 Select contractor
15 Jul 1994 to 15 Sep 1994 Field research

30 Dec 1994 Draft report

.‘tS Feb 1895 Final report

EXISTING AGENCY PROGHAM

No other NOAA projects exist for identifying kéiie% whales in PWS.

ENVIRONMENTAL CO‘MPL!ANCE/PERMIT/CQQRG%NATiON STATUS

This is a field research praject in which routine data collection will take place which is fimited
in context and intensity. Conseguently, this project is categorically excluded from being
required m provzde an Environmental impact Statement or Environmental Assessment.

NOAA will serve as the lead in NEPA compliance.

Permits required by the Marine Mammal Protection Act will be obtained prior to the field
season. :

PERFORMANCE MONITORING

30 Dec 1884 Draft report

.5 Feb 1995 Final report
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FY94 BUDGET ($K)

NOAA

Personnel 48.9
Travel 5.6
Contractual 89.0
Commodities 6.0
Equipment , 0.0
Capital Outlay 0.0

Subtatal 149.5
General , 13.8
Administration
Project Total 163.1

NEPA Compliance ~ 0.0
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B. INTRODUCTION

Marbled Murrelets {Brachyramphus marmoratus) are the most abundant seabird in
Prince William Sound {PWS) in the summer, numbeting about 100,000 birds, with
approximately 25,000 birds remaining as winter residents. The PWS murrelet
population has declined significantly since the early 1970's, when the population was
estimated to number 300,000 in the summer {Klosiewski and Laing MS), Murrelets
suffered high mortality in the Exxon Valdez oll spill (EVOS [Pialt et al. 1990, Kuletz
MS]), but it is unlikely that the spill caused the entire 67% reduction in numbers
observad in post-spill years.

Marbled murrelets nest primarily in trees, and in the southem portion of its range,
murrelet populations have decfined due to the extensive logging of old-growth forests
where murrelets nest (Stein and Miller 1982), Within PWS, a comparatively small
proportion of potential nesting habitat has been harvested to date. Gilinet fisheries
may impact local murrelet populations (Carter and Sealy 1984), and murrelets are
taken as by-catch in PWS {(Wynne et al, 1981, 1882), At current levels the annual by-
caich is estimated at 1-2% of the PWS population, which is unlikely to have caused
the large population decline. Another factor that affects population levels is food
avaitability, which if reduced, could cause reproductive fallure or adult mortality.

Simultaneous to murrelet population declines, populations of other apex predators that
eat small schooling fish in PWS, such as tufted puffins (Fralercula cirrhata), pigeon
guillemots {Cepphus columba), arctic tems (Sterma paradisaea), black-legged
kittiwakes {Rissa tridaciyla) and harbor seals {phoca vituling), have also declined
{Qakely and Kuletz in review, Kiosiewski and Laing MS, Kathy Frost, ADFG, pers.
comm.}. The concurrent decline in populations of a range of species using similar prey
suggests an ecosystem wide change in prey type or abundance. Thus a primary
focus of several studies in the FY94 EVOS Restoration Work Plan is to determine if
food is limiting fish, marine bird and marine mammal populations in PWS. Project
84163 (the forage fish study) will correlate forage fish abundance and distribution with
seabird abundance and distribution, and Project 84320 (the Sound Ecosystem
Assessment Study [SEA]) will investigate predators, including birds, that may be
impacting pink salmon (Oncorhynchus gorbuscha) and Pacific herring {Clupea
harengus pallasi) populations. As the most abundant apex predator in PWS, the
marbled murrelet is a an important part of the marine ecosystem. Information on the
foraging ecology of the marbled murrelet can contribute o the development of PWS
ecosystem trophic models.

In Alaska, murrelets are known to feed on a varisty of forage fish, primarily Pacific
sand lance {Ammodytes hexaplerus), capelin (Mallotus villosus), poliock (Gadidae spp)
and Pacific herring {Oakley and Kuletz 1979, Krasnow and Sanger 1988, Sanger
1987). In other ragions thay have been known 1o prey on salmonids (Carter and
Sealy 1986). The spatial and temporal relationships between foraging and nesting
habitats for murrelets are unknown. Murrslets forage primarily nearshore (<2 kmj in
shallow water {<30m) {Carter 1984, Thoresen 1388). The density of murrelets is
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usually lower in fiords and deep pelagic waters (Sealy and Carter 1984, Kuletz st al.
. MSb). Additionally, murrelet distribution appears to change during the breeding

f season (Sealy 1975, Carter 1984, Kaiser st al. 1891, Kuletz MSb). Murrelets may be

widely dispersed during the incubation phase {May - early June), and concentrate

nearshore during the chick rearing phase (late June - July). The apparent change in

murrelet distribution may reflect changes in prey distribution, but could also reflect

energetic limitations imposed by the requirements of chick feading.

Foraging and reproductive parameters of seabirds have shown correlations with prey
types or prey availability (review in Furness and Nettleship 1991). Population declines
in seabirds, and low reproductive success, have been associated with the crash of
important forage fish stocks where those fish have bean commercially exploited
{(Monaghan et al. 1989). Long foraging trips of seabirds have been correlated with low
chick-feeding rates and subsequent breeding failures (lrons 1992, Hamer et al. in
press). A black-legged kittiwake study in PWS demonstrated that birds nesting in a
fiord flew about 8 times farther to forage than birds nesting in central PWS (lrons
1892). This difference is presumably due to lower food availability in the fjord than in
central PWS.

This study, Project 84102, is a multi-year study with the overall objective to determine
if food availability is limiting the recovery of the PWS murrelet population. In the long-
term this hypothesis will be investigated by comparing inter-annual differences in
murrelet foraging and reproductive parameters io relative prey abundance in PWS. In

‘ the first year the guestion of foad limitation will be addressed by comparing differences
in foraging and reproductive parameters {o relative prey abundance in two areas in
PWS. This comparison will indicate if food is more limiting in some areas of PWS
than others. If food is limiting in an area, we will work toward determining the level of
prey abundance that is detrimental to murrelets.

in 1994 we will describe the foraging ecology of murrelets in an area with potentially
abundant prey and in an area with potentially scarce prey. We will identify prey
species, locale foraging areas and use radio-fagged murrelets 1o determine the
relationship between foraging areas and nesting areas. Murrelel nests are cryptic and
solitary, and it is not feasible to monitor their reproductive success. We will therefore
monitor their foraging behavior as an index of the energetic costs associated with
reproduction. We will also initiate a pilot effort to develop an index of reproductive
success. Finally, we will characterize oceanographic characteristics of murrelet
foraging habitat and integrate information on prey distribution and abundance obtained
by other studies.

C. PROJECT DESCRIPTION
.1‘ Resources and/or Asscciatad Services:

This study focuses on the marbled murrelet, one of the seabird species injured in the
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California, Oregon and California. By obtaining information on the murrelet’s diet and
foraging behavior in conjunction with prey-based studies (Project 84320, the SEA
Study, and Project 94163, the forage fish study), it will provide complimentary
information on forage fish availability and trophic pathways. The predator-prey
relationships investigated in this study can be used to develop an ecosystem model
for the Prince William Sound mariné environment. If we locate murrelet nest sites we
will also collect additional information on murrelet nesting habitat which will contribute
to the database begun by Projects R15 and 93051B (ldentification of Marbled Murrelet
Nesting Habital).

Exxon Valdez Oil Spill and a threatened species under the Endangered Specias Act in

2. Relation to Other Damage Assessment/Restoration Work:

This study will be closely finked to data collection and analysis of the juvenile harring
and forage fish components of Project 84163 and Project 94320, The dist component
of this study will provide data to Projects 84320 and 84163 on murrelet predation of
fish species. Project 94163 will collect data on fish and bird abundance at two study
areas used by the murrelet project. These fish data will provide independent
information on prey abundance that we will compare to the foraging behavior and
reproductive success of murrglats. Project 94320 will provide more data on fish and
bird abundance early in the season for at least the Naked Island study site. Field
logistics, vessels and data collection will be coordinated with Project 94173 (the
pigeon guillemot recovery monitoring study).

3. Objectives:

1. Identify prey types used by murrelets during the breeding season in
Prince William Sound.

2. Compare foraging behavior and pmductmty of murrelets nesting in a
desp water fiord vs. a shallow water area in Prince William Sound.

3. Characterize foraging habitat used by radso-tagged murrelets during the
breeding season.

4. Methods:

Study Area, -- The primary study areas are the Naked island group, in central PWS,
and Bilackstone Bay, a fiord in western PWS (Fig. 1). These areas were selected
hased on known murrelet nesting and foraging locations and to spatially integrate the
study with the pigeon guillemot study, the forage fish study and the SEA study.




The shallow water study site will be the Naked Island group and will include waters
.w;thm 5 km of Naked, Storey and Peak islands. Murrelets are known to nest in the
forests of these islands {Kuletz et al. MSa}, and there are historic estimates of
approximately 3,000 murrelets within § km of the islands (Kuletz et al. MSb). There
are also records of prey use and juvenile murrelst counts for these waters {Qakl ey

and Kuletz 1979, Kuletz M3). The deep waler fjord study site is Blackstone Bay. |
surveys conducted in 1992, this area had murrelet dawn activity, indicating nestmg
birds (Marks et al. in review).

Qbiective 1: Diet

We will determine prey species used by adult murrelets by three methods: (i) analysis
of stomach contants, (i) blood lipid analysis, and {iii} collecting ancillary data and
observations.

Stomach analysis. -- Thirly murrelets will be collected in the vicinity of trawl and
hydroacoustic surveys being conducted by the forage fish study at Naked Island
and Blackstone Bay (Fig. 1). Ten birds will be collected in May to coincide with
the pre egg-laying phase, 10 birds will be collected in mid June to coincide with
the incubation phase and 10 will be collected in mid July, the late chick-rearing
phase. Past collection records will be examined to determine the best time of
day {o collect birds and avoid getting birds with empty stomachs. Birds will be
collected by shotgun, weighed and measured and preserved for study skins and

. the stomachs and proventriculus preserved in 70% ethanol. Stomach contents
will be identified under contract with University of Alaska biologists. We will
compare stomach contents with results of {rawl samples and hydroacoustic
surveys. We will test for concordance between the species and densily of fish
identified by the fish surveys and the species and their frequency of occurrence
in the murrelet’'s stomachs.

Blood lipid analysis. -~ Lipid analysis techniques have been used succassfu ly
on marine mammals to determine diet composition {Iverson 1993), and we plan
to investigate the technique for marine bird diets. This method uses fatty acids
as trophodynamic tracers, which depending on the uniqueness of signature fatty
acids in a species, can identify prey o phyla, class or species (lverson 1293).
At least 30 murrelets will be captured for blood samples in the vicinity of the
primary study sites, or in areas frequented by radio-tagged murrelets. Birds will
be captured using a floating mist net system used during the 1993 pilot study
{Bums et al. 1994). We will also test the use of a lighter, more portable floating
mist net system devised by Kaiser and Crawford (in review). '

All captured murrelets will be weighed, measured for tarsi, culmen and wmg

length, and examined for plumage and brood patch condition. A blood sample

will be taken from the patagial vein. Blood samples will not be taken from

: . murrelets fitted with radio tags (see Objective 2, below) since the effects of ;
: such sampling on murrelets is unknown. Biood samples will be frozen for later
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analysis under contract
Ancillary and ccmpﬁmeﬁtafy dist information. -~ Additional information on diet .
will be obtained ancillary to other components of this study During netting and

tagging of murrelets, it is possible 1o collect feces samples from the birds, which

can later be examined for fish otoliths. Fecal samples may also be recovered

in late summer from the fecal rings deposited by murrelet chicks, if nests are

located. Because fish holding behavior occurs at sea, particularly during the

chick rearing phase (Carter and Sealy 1987), observations of prey brought to

the surface by murrelets will be recorded during the foraging observations of

tagged murrelets or during other surveys at sea.
Objective 2: Foraging Behavior and Productivity

Foraging behavior. ~ We will determine the location of foraging areas and nest
sites by radio fagging approximately 30 murrelets (15 at each study area) and
tracking their movements over the course of a breeding season.. The birds will
be captured by floating mist nets between sunset and dawn, when nesting birds
exchange incubation duties {see Burns et al. 1994). Murrelets will be captured
at two locations - Naked Island and Blackstone Bay. Murrelets will be
measurad chenked for brood patch candst:on and a 2 g radio iag {good fe:vr 3

sysiems such as net guns (Qu an and Hughes 1992} and small @criab}e
fioating nets set on rafts (Kaiser and Crawford, in review) to mf:rease efficiency
and reduce costs in subsequent years.

Following release, radio4agged murrelets will be located by fixed-wing aircraft
fitted with teieme’try tracking antennae (see Bums et al. 1994). Location of the
birds on nests will be pinpointed from the air and recorded on marine charts
and by GPS. Once located by air and with the support of teams operating from
small boats and/or on foot, the inland location will be mapped to within 200 m
of the nest. Once an inland site is located, it will be checked on alternate days
for the tagged bird's presence inland and its foraging location at sea. Once
chick rearing has commenced (determined by brisf inland visits of the tagged
bird, and no long daytime inland signals}, the bird's location at sea wifl be
tracked approximately every other day by plane.

The primary effort in 1894 will be 1o determine the foraging range and individual
flight distances between a bird's nest and its foraging location. Secondaril y, We
will investigate the possibility of measuring the trip times of birds provisioning
chicks. This will be done by stationing a boat or inland crew with a telemetry
receiver in a position to monitor a nest for the arrival and departure of a tagged
murrelet. The operating fime for this monitoring effort would be between -
approximately 2200 - 1000 h, when most chick feeding cccurs {Naslund, pers. .
comm.; Hamer, pers. comm.}). The foraging trip distance of radio-tagged
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murrelets will be compared between areas (Naked Island and Blackstone Bay)
and breeding phases (pre and post hatching). Foraging trip times will be
compared between areas during the chick rearing phase.

Productivity. ~- Because murrelets are secretive, non-colonial and crepuscular
birds, we cannot measure attendance or reproductive success directly. In 1994
we will work towards developing an index of reproductive success for marbled
murrelets, so that we will eventually be able to test for differences in
reproductive success among study areas and years.

We will obfain an index of reproductive success by censusing juveniles at-sea
during the post-fledging period between late July and mid-August. The post-
breeding movements of adult murrelets can cause local fluctuations in their
numbers at sea (Carter 1984). Therefore, the juvenile survey data will be
examingad three ways: (i) the absolute number of juveniles in the study area
recorded over three surveys between late July and mid August, (i) the number
of juveniles relative to the number of adults counted there in June (presumably
the breeding population), as recorded during surveys by the forage fish study,
and (iii) the ratio of juveniles to adults on the water during at-sea surveys
between late July and mid August. Early molting adults can be confused with
juveniles, but recent studies have examined plumage, size and behavioral
features of juveniles, and training can minimize identification errors (Raiph et al.
unpubl. ms, 8. Miller, pers. comm.).

Objective 3: Characterization of Foraging Habitat

We will use three approaches to characterize murrelet foraging habitats in PWS: (i)
following tagged birds to foraging sites to pinpoint the location and obtain information
on the physical and oceanographic characterization of the site, (i) obtaining
information on relative prey abundance by directing forage fish surveys to important
areas used consistently by tagged murrelets and to areas not used by them, and (iii)
integrating observations of murrelets and oceanographic and trawl data collected by
observers on forage fish and SEA research vessels. Periodic hydroacoustic surveys
of the waters adjacent to the two nesting areas will be made during the chick rearing
phase by the forage fish study. This will provide information on the relative
abundance and distribution of fish in the two primary study areas.

Characteristics of Foraging Sites Used by Tagged Birds -- After each aerial
survey, a two person team will be dispatched to a selection of the tagged birds
which have previously been recorded inland {indicating nesting). The boat-
based team will be equipped with telemetry equipment for locating the target
birds on their forage grounds. The boat team will re-locate the tagged murrelet
and will attempt to make visual contact (although this is not critical). The
activity of the tagged bird will be monitored by telemetry for up to an hour, or
until the bird leaves the area. The dive times and length of the foraging bout
will be determined by changes in the radio signal (Burns et al. 1994).
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feeding, the boat team will measure surface salinity, temperaturs, turbidity,
current direction and speed and sonar recordings of water depth and bottom
type. The presence of kelp, other seabird feeding activity and weather and sea
conditions will also be noted. The location of the site will be pinpointed using
GPS.

Wherevar a radio-tagged murrsiet is iocatad on the waler and is observed to be .

Site locations will be transferred to a GIS data layer in Anchorage. The current
GIS layer includes shoreline type and bathymetry, but will eventually incorporate
physical oceanographic data and forage fish distribution provided by the fish
surveys. We will measure d;s’tance ts underwater shelf break and dzstance« to

e

factors best expiarn tha presence of the tagged murrelels.

Focused forage fish surveys. -- We will direct the forage fish survey vessel to
sites identified as frequent or important foraging grounds by tagged murrelets.
Areas used by several tagged murrelets repeatedly will be surveyed by
hydroacoustzc: and trawl samples. An adjacent area not used by the tagged
birds will alsc be sampled to enable us to make a paired comparison.

Integration with other surveys. - The SEA and forage fish surveys will be
recording the presence of all seabirds, including marbled murrelets, which will
compliment the data on tagged birds. We will determine if the results obtained
by the tagged murrelets is in agreement with the trends observed in the general
seabird surveys conducted from the SEAS and forage fish research vessels. In
this way, we will be able to compare the choice of marine habitats of tagged
birds, pre and post chick hatching, to those of the general papulation.
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5. Location:

The two proposed study- sites are the Naked Island group in central PWS, and

Blackstone Bay (Fig. 1). The radio-tracking effort may extend throughout PWS,

depending on the movements of tagged murrelets. Our boats will operate out of the
town of Whittier, where we will rent dock space and purchase some supplies and
services. The telemetry tracking will operate out of Cordova, where we will purchase

flight time for radio tracking and arrange for lodging in the PWS Science Center

bunkhouse.
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8. Technical Support:

We wzii require technical support of tha GIS working group (GSFWS) to provide
coverage of the marine zone in PWS and to assist with mapping and marine habztai
data analysis. The blood lipid analysis for diet composition will be coordinated with
'NCAA. Our study will need to integrate data on forage fish and oceanographic
conditions obtained by Projects 94163 and 94320 this year and over subsequent

years.

7. Contracts:

a.

c.

Vessei contracts We will contract by cempem ve bid, a barge to transport

(94317) to use the same barge deliveries.

A large vessel (approximately 65 ft) will be contracted as a base of
operations for the netting and radio-tagging operations, and as a mobile
base camp for periods of operation in Blackstone Bay and at other
temporary field camps. This vessel must have a large work deck, large ,
boom and winch to propery suppeort the setting and dismantling of the

floating net system. This vessel may also provzde a temporary base and
supply runs for the pigeon guillemot study.

Radio telemetry - The majority of the radio telemetry part of this study will

“be contracted under a sole source contract to Rick Bums and Lynn

Prestash, a professional team with prior experience in capture and radio
telemetry techniques for marbled murrelets in British Columbia and Alaska.
We will require a sole source contract because: {i) murrelets are difficult to
capture and radio tag, (2) very few people have the necessary experience
to capture, handle and track murrelets to nest sites, and (3) the success of
the study depends on efficient and safe capture, radio tagging and tracking
of murrelets, Bums and Prestash were the contractors that conducted the
pilot study on radio tagging murrelets in PWS in 1993 (Bums et al. 1994)
and developed this technique under contract with the Canadian Wildlife
Service (Prestash st al. 1992, Bums et al. 1998)

Dget analysis - We wm contraat with the Unwgrs;ty of Al aska Fa;rbanks
the murrelet stomac:hs 1MS will ;dent;fy prey and datermme frequency af
occurrence and relative volume of prey items for each bird. We will also
solicit a competitive bid to contract for analysis of the blood lipid samples
of captured murreiets.v
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.n SCHEDULES

1. Milestone Dates

1994 March - April
May

June - July

August

Sept - Oct

Nov - Dec

1895 Jan 15

Feb 15

March 30

2. Project Pefsénnel

Dave lrons:

Kathy Kuletz

Complete study plan, obtain vessel and service
contracts, hire personnel, begin personnel training,

purchase equipment and radio-tags.

Safety training for field personnel, training for murrelet
surveys, purchase camp supplies, set up Naked island
camp, begin netting and tagging efforis.

Radio-tag murrelets and follow throughout breeding
season, collect diet information,

At-sea surveys for juveniles, collect diei information and
complete tracking of radio-fagged murrelets. In late
August, break down camp and store equipment.

Data entry and analysis. Compiled and reduced data
from capture and radio-tracking effort and diet analysis
due from contractors. Receive forage fish and
oceanographic data from Project 94163,

Data analysis and report writing, archiving of samples
and data,

Draft report submitted to Oil Spill Coordinator.
Draft report submitied for peer review.

Final report to Chief Scientist.

Project Manager, responsible for overall management of
project, supervises logistics and integration of projects
and reviews reporis,

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.

13



the field season will be responsible for planning, data
collection and logistics in the field. Post season duties
include data compilation, analysis and report writing.

Dennis Marks  Assistant Project Leader and field supervisor. During .

Nancy Nastund  Biologist and training supervisor. Responsible for data
compilation, will assist with field coordination and
conduct training. Will remain in office when training is
completad, to assist the Project Leader with the
completion of analysis and writing.

Bio Tech
Positions {4} Assist in field preparaticns and remain in field. Wil
conduct surveys, assist in capture and collection
operations, radio-track murrelets, After the field season,
will assist with data entry and equipment maintenance,
3. Logistics

A field camp will be established at Naked Island, in ccm;uncﬁonﬂwith tha
pigeon guillemot study. A smaller field camp may be established in
Blackstone Bay, to conduct at sea and inland surveys there, Temporary
field camps, using small vessels and tents, may be established as needed
to monitor movements of radio-tagged murrelets.

A large charter vessel is needed to support the capture and radio-tagging
of murrelets. It will also serve as living quarters and transportation during
that portion of the study. The same vessel will serve the Naked Island and
Blackstone Bay study sites. A 25 fi. whaler and a 14 ft. zodiac will be
required to conduct surveys, track radio-tagged murrelets to their forage
sites, conduct on-site oceanographic measurements and attempt capture
of murrelets with smalt net systems.

A smali floatplane equipped with radio-telemetry tracking anternnae and
receivers will be required Yor fracking radio-tagged murrelets.

E. EXISTING AGENCY PROGRAM

There is currently no existing program within the USFWS or NMFS to monitor forage
fish or murrelet foraging requzramsnts in PWS, but there are programs to monitor
seabird populations. The Division of M%gratory Bird Management of USFWS is the
lead agency for population surveys of marine birds in PWS, funded through Trustee
Councif funds, and monitors reproduction of black-legged kittiwakes with base funds.
With appraval of the forage fish studies in PWS, Project 84320 will be collecting data .
on forage fish ($600 K) and the USFWS will be collecting concurrent data on
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data on juvenile herring and salmon in PWS. All of these data wﬂi be integrated with

. occurrence of all seabirds {$50K}. The SEA study ( Project 84163} will also provide
the marbled murrelet study,

F. ENVIRONMENTAL COMPLIANCE/PERMIT/COORDINATION STATUS

The inland and at-sea surveys will rely on observatlions only and are non-intrusive.
The radio-tagging portion of this study is deslgned to minimize the potential for
accidental death of the birds during handling, and the birds will be released unharmed.
A limited number of birds will be captured and blood samples taken for lipid analysis,
Additional birds will be sacrificed to obtain stomach samples. As a scientific study, the
USFWS has determined that this study is on the list of categorical exclusions, in
accordance with CEQ regulation 40 CFR 1508.4 of NEPA reguirements.

The Qperaﬁon of a temporary field camp on Naked Island will require coordination with
and a special use permit from the U.5. Forest Service, as these lands are within the
Chugach National Forest, Coordination with the USFS will ﬂeed to be completed prior
to mid May.

G.  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 N. Nasiund will take on same
office, analysis and writing responsibilities until a new project leader can be selected.
Dennis Marks will remain in the field to supervise survey efforts for the remainder of
the season. In the event that Nancy Naslund or Dennis Marks leave before the
project’s campietim replacements will be hired on an ASAP basis. Quality control will
be assured by using experienced personnel, who are instructors themselves or have
conducted murrelet surveys at least one season. Data sheets will be field-checked by
the field supervisor, entered at the USFWS Anchorage office, checked against the raw
data and corrected.

Personnel will be trained to distinguish between adult and juvenile marbled murrelsts
using photographs, study skins and training sessions in the field. Training sessions
will also be given for conducting at-sea surveys and the identification of fish (held by
murrelets on the water) using spotting scopes, Personnel involved in the capture and
radic-tagging effort will be in continuous contact with the principal investigator to
monitor methods, success rate and advise on plans. All data will be entered into a
computer database and archived at USFWS. Reports will be submitted to the Qil
Spill Coordinator, USFWS, for internal review, followed by the Trustee Council peer
review process,
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H. COORDINATION OF INTEGRATED RESEARCH EFFORT

The murrelet project will be coordinated with the forage fish study (84320} and the
SEA study (94163}, as describad in the methods saction of this report. Lead agency
for Project 94320, the National Oceanographic-and Atmospheric Administration, will be
responsible for managemem of the fish and oceanographic data and the murrelet
project {84102 will integrate the processed fish and oceanographic data with the

murrelet data.  Project study areas, the campsite on Naked Island and vessel support

will be shared and coordinated with the pigeon guillemot study {941?3) The guillemnot
study will also provide information on prey species availability via the chick feeding
observations made at study colonies. A USFWS funded black-legged kitt iwake project
will provide additional information to test the food fimitation hypothesis.

3 PUBLIC PROCESS

This project has been reviewed by the. Exxon Valdez Ol Spill (EVOS) Public Advisory
Group, the EVOS Trustee Council and has been published for public review. The final
study proposal (this document) wilt be available for public and peer review.

J. PERSONNEL QUALIFICATIONS

1. Project Managar; Dave lrons
David lrons received his Ph. D. from the U, of CA, irvine in 1892. His
dissertation was on the foraging ecology and breedmg biology of the
black-legged kittiwake. The field work for this study was conducted in
Prince Willlam Sound. irons received his M. S. from Oregsn State
University in 1882 where he studied foragi ng behavior of glaucous-
winged gulls in relation to the presence of sea otters. rons conducted
mavrine bird and sea otter surveys in PWS in 1984 and 1885, He has
been studying kittiwakes in PWS for 11 years and completed the EVOS
kittiwake damage assessment study. lrons has overseen several seabird
studies in the past few years including a marine bird and sea ofter
survey in PWS and in Cook Inlet, a seabird monitoring study on Little
Diomede Island, and a cost of reproduction study on kittiwakes. lrons
has authored and co-authored several reports and publications on
seabirds and has made several presentations at scientific conferences.

Selected Seabird Publications:

frons, D.B. Submitted to Auk. Size and productivity of black-legged kittiwake
colonies in Prince Wilflam Sound, Alaska before and after the T/V Exxon
Valdez oil spill.

. In preparation. Foraging site fidelity and tidal rhythms in individual
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~ Black-legged Kittiwakes,

. in preparation. Flexible foraging behavior in seabirds: short-term buffer

and long-term tradeoff?

. In preparation. The role of food availability in sibling aggression and
brood reduction of the Black-legged Kittiwake,

Hatch, 8.A., G.V. Byrd, D.B. Irons, and G.L. Hunt. 1993. Siatus and ecology

of kittiwakes in the North Pacific Ocean. Pages 140-153 in editors, K.
Vermeer, K.T. Briggs, K.H. Morgan, D. Siegsl-Causey, The status,
ecology, and conservation of marine birds of the North Pacific. Can.
Wildl. Serv. Spec. Publ., Ottawa, Canada.

frons, D.B. 1892. Factors Affecting Black-legged Kittiwake reproductive
‘success. Unpublished Ph.D. Dissertation.

,: D.B., R.G. Anthony, and J.A. Estes, 1986. Foraging strategies of

Glaucous-winged Gulls in a rocky intertidal community. Ecology 67 11460-
1474.

Hogan, M.E. and D.B. lrons, 1986. Waterbirds and marine mammals. in M.J.

Hameedi and D.G. Shaw, editors. Environmental management of Port
Valdez, Alaska: scientific basis and practical results, Springer-Verlag,
New York.

Vermeer, K., and D.B. irons, 1991, The Glaucous-winged Gull on the Pacific

Coast of North America, Acta Twentieth Congressus Internationalis
Omithologici:2378-2383.

Project Leader: Kathy Kuletz

Kathy Kuletz received her B.S degree in biclogy from The California
Pciytechmc State University, San Luis Obispo, and her M.S. degree in
Ecology and Evolutionary Biology from the University of California, Irvine,
in 1974 and 1983, respaectively. Her thesis, based on research done at

‘Naked Island, PWS, was on foraging and reproductive success of pigeon

guillemots {(Cepphus columba). Ms. Kuletz has worked in Alaska since
1976 for Dames and Moore Consulting, LGL Alaska Research and the
U.S. Fish and Wildlife Service. In 1988 she conducted an independent
study on at-sea censusing of murrelets for the Alaska Maritime National

Wildlife Refuge. Since 1989, Ms. Kuletz has been P.1. for the marbled

 murrelet damage assessment study and the restoration studies for

marbled murrelets. She was also co-author of the Pigeon Guillernot

damage assessment study. For over 15 years she has managed study

design, data collection, analysis and reporting of seabird populations,
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Selected Seabsrd Publications

Ku iatz K. d. 1983 Mechamsms and Qonaequences of foragmg behavior

L%mverszty of Califomnia, imne 79pp.

in review. Marbled murrelet abundance and breeding acti v;ty at
Naked Island, Prince William Sound, and Kachemak Bay, Alaska,
before and after the Exxon Valdez Oif Spill. . In Rice, J. and B,
Wright [eds]. Proceedings of the Exxon Valdez Oif Spill
Symposium, 1923. Amer. Fish. Soc. '

wenemnoevoeerin’

Kuletz, K. J., D. K. Marks, N. L. Nasfund, and M. B. Cody. In review.
Mam‘ ed murreiet ac’tivity in four farest types at Naked is!and

Symposmm 1893 Nortbwestam Naturaﬁfst

Naslund, N. L., K, J. Ku etz, M. B Cody, and D. K. Marks. In ravzew
nests in Aiaskaﬁ in 8.G. Sealy and 5.K. Nelson [eds],
Proceedings of the Pacific Seabird Group Marbled Murrelet
Symposium, 1993. Northwestemn Naturalist,

Qakl fey, K. L and K.J. !{uietz n rev ew. Popma’tmr? repmductzm and
William Sound, Alaska, b@fare and after the E‘xxon Va{dez Qi
Spill. In Rice, J. and B. Wright [eds} Proceedings of the Exxon
Valdez Off Spill Eympossum 1993. Amer, Fish. Soc.

2. Assistant Prs;ect Leader Derzrus Marks

fssh in 1890 he pamcspated in the marbled murrelet and pigeon guillemaot
damage assessment studies. In 1981 he coordinated various field
logistics of the marbled murrelet restoration study. In 1992 he
 supervised the PWS boat survey studies and performed analysis and
report writing duties, Previous to these studies, Mr. Marks spent several
years coordinating field projects on the wast coast and South America. .
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2.

Selected Seabird Publications

Kuletz, K. J., D. K. Marks, N. L. Naslund, and M. B. Cody. in review.
Marbled murrelet activity in four forest types at Naked Island,
Prince Willlam Sound, Alaska. In 8.G. Sealy and S.K. Nelson
[eds], Proceedings of the Pacific Seabird Group Marbled Murrelet
Symposium, 1983, Northwestern Naturalist.

Marks, D. K., and N. L. Naslund. in press. Sharp-shinned hawk preys
on a marbled murrelet nesting in old-growth forest. Wilson Bull.

, K.J. Kuletz and J.L. Naslund. In review. Marbled murrelet surveys
in Prince William Sound, Alaska: surveying for marbled muirelet
nesting habitat in remote areas. In Sealy, 8.G. and S.K. Nelson
[eds], Proceedings of the Pacific Seabird Group marbled murrelet
symposium, 1893. Northwestern Naturalist.

Naslund, N. L., K. J. Kuletz, M. B. Cody, and D, K. Marks. in review,
Tree and habitat characteristics at fourteen marbled murrelet tree
nests in Alaska. In 5.G. Sealy and 5.K. Nelson [eds],
Proceedings of the Pacific Seabird Group Marbled Murrelet
Sympaosium, 1993. Northwestern Naturalist.

Supervisory Biologist: Nancy Naslund

Nancy Naslund received her B.A. degree in biology in and her M.G.
degree in marine biclogy from the University of California, Santa Cruz, in
1985 and 1993, respectively. Ms. Naslund's M.S. thesis research was
on the breeding biology of marbled murrelets and their seasonal use of
irland nesting areas in central coastal California. In addition, Ms.
Nasiund has conducted field work since 1980 on a variely of terrestrial
and marine bird species. Ms. Naslund was part of the 1891 team and
supervised the 1992 team for the marbled murrelet restoration feasibility
study, and performed analysis and report writing duties. Ms. Naslund is
the Chair for the Pacific Seabird Group Marbled Murrelet Technical
Committee.

Selected Seabird Publicalions

Kuletz, K. J., D. K. Marks, N. L. Naslund, and M. B. Cody. In review.
Marbled murrelet activity in four forest types at Naked Island,
Prince William Sound, Alaska. In S.G. Sealy and S.K. Nelson
[eds], Proceedings of the Pacific Seabird Group Marbled Murrelet
Symposium, 1993, Northwestem Naturalist.
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Marks, D. K., and N. L. Naslund. in press. Sharp-shinned hawk preys
~on & marbled murrelet nesting in old-growth forest. Wilson Bull.

Naslund, N,L,y 1993. Breeding biology and seasonal activity patterns of
Marbled Murrelets (Brachyramphus marmoratus) nesting in old-
growth forest. M.Sc. Thesis, Univ. Calif,, Santa Cruz, California.

. In press. Ecological and conservation implications of atiendahce
by marbled murrelets at old-growth forest nesting areas during the
non-breeding season. Auk.

, K. J. Kuletz, M. B. Cody, and D, K. Marks. In review. Tree and
habitat characteristics at fourteen marbled murrelet tree nests in
Alaska. in S.G. Sealy and 8.K. Nelson [eds], Proceedings of the
Pacific Seabird Group Marbled Murrelet Symposium, 1983.
Northwestern Naturalist.

Singer, 8. W., N. L. Naslund, S. A, Singer, and C. J. Ralph. 1991,
Discovery and observations of two tree nests of the marbled
murrelel. Condor 93:330-339.

K. BUDGET
See attached budget sheels.
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EXXON VALDEZ TRUSTEE COUNCGIL
1984 Feders! Fiscal Year Project Budget
October 1, 1993 - September 30, 1994

Projsct Description: Murrelet Prey and Foraging Habitat in PWS - Boat surveys for juvaniles and eduits and inland dawn watchaes at existing monitoring
stations will be conducted to monitor tha recovery of marbled murretats throughout the ofl gplll ares.

3udget Category: 1993 Project No. |'93 Aeport/ | Remaining
c s e s 1784 Interim® Cost** Totst
Authorized FEY 931 FEY 94 | FFy 94 | FFYss | FFY G5 Comment
Personnel | $0.0 $0.0 $119.3 {//p.38338:87] 55°348:@ | FFY 85 costs are to write the report for
Travel $0.0 50.0 34.0 $4.0 £0.0 | fleld work conducted in FFY 84,
Contractual $0.0 $0.0 $71.8 |p0.8 $34-8 $0.0 '
Commoditiag $0.0 50.0 $10.3 $10.3 40.0
Equipment $0.0 50.0 $8.0 $8.0 $0.0
Capital Qutlay $0.0 $0.0 $0.0 $0.0 $0.0 &
Subiotal $0.0 $0.0 $213.4 $213.4 § <5.0848:0
Genersl Administration $0.0 $0.0 $18.1 $18.1 - 873
Project Total $0.0 $0.0 $231.5 $231.5 [ 2.3 8652
Full-time Equivalents {FTE) 0.0 (.0 25 25’ | 1.0
' Dollar amounts ara shown in thousands of dollars, "
‘udgst Year Proposed Personnal: Repri/intrim | Reprt/intrm | Remalning | Remalning
Pasition Description Months Cost Months Cost
Projact Leader 00| %00 80|  $315 @ % &F |
Project Manager . 0.0 0.0 2,098 Z0-430 '
Program Manager 0.0 $0.0 1.0 $8.0 V
2 Wildlife Biologists 0.0 $0.0 10340 | 3720$52.0
Froject Biotechnicians 0.0 $0.0 8.0 $24.0
Expeditor 0.0 $0.0 1.0 $2.8 || NEPA Cost: $0.0
) : o i *Oct 1, 1993 - Jan 31, 1894
Personnel Total] 0.0 $0.0 | 3. 03251 43193 | **Feb 1, 1994 - Sep 30, 1994
1479 : - ; = : A
EEm— : | /0.8
Project Number: 94102 , ' FOR
1994 Page 1 of 3 Project Title: Murrelet Prey ging Habitat in PWS |
. Agency: Dept. of Interior, Fi Wildlife Service
o © B9/93 1:26 PM , ; R b '
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EXXON VALDEZ TRUS COUNCIL

1994 Faderal Fiscal Year Project Budget
Ociober 1, 1993 - Ssptember 30, 1884

avel: ‘ ; Reprt/intrm| Remalning |

Includes travel to and from Prince William Sound sedkoamemsioley via car, train, plane,
and bosat, and per diem at camp rate

AT to Whittier with boat and trailer $0.0 $0.7

3 AT 10 Whittler for & people $0.0 £0.3

4 flost plans trips to site ' $0.0 $2.0

Camp per diem (4 peopis x 50 days x $3/day) . « 0.0 £0.8

2 AT to Cordova , ‘ $0.0 $04

Travel Total $0.0 $4.0

mtractusl:

Warshouse for storage and maintenance of gear {Feb 84 - Sept 84j ' : $0.0 L0430
Inflatable rapalrs $0.0 $0.8
Qutbhoard winterization _ ' $0.0 $0.8

Whalsr winterization

$0.0 ) $0.8
Emergency engine repairs o0 $0.0 {2 40
Vessel charter for capture sffort and tracking (30 days @ 344%001day) ' $0.0 | 25%360
Radiotalemetry contract for capture and tagging $0.0 $18.0
Alreratt charter for radiotslemetry tracking {16 days @ ‘%ﬁfday} $0.0 3.6 480
Geographical Information System services ' 30,01 504308
SAS annusi fee 80.0 } $G.2.1
End-user support system $0.0 $0.2
Liprd, K}m!},f;ir 0.0 @é0
Contractuel Total | $0.0 IFo. R 318
Project Number: 94102 FORM 28
1994 | Page 2 of 3 Project Title: Murrelet Prey & Foraging Habitat in PWS ‘ PROJECT

Agency: Dept. of Interior, Fish & Wildlifa Sarviea e e
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EXXON VALDEZ TRUSTEE COUNCIL
1994 Federal Fiscal Year Project Budget
October 1, 1993 ~ Septeraber 30, 1994

Commoditiss:

Repair parts for Whaler {windshield wipers, fuel filters, gaskets, chain, sto.)
Fual - 75 gallons/day x 30 days x $2/gallon + $200 fr‘sf oil
Cemp supplies - 6 paopla x 50 days x $8/day ‘

Film, cassette tapes, water proof paper ’
Camping fuel ’
Water purifylng filters, basar spray, bug repeliant, first aid kits
Replace climbing ropes and gear

End.of-ssason c!amlngimsintename parts

Batteries

Mist nets snd buoys for capture system

Questtro Pro upgrade

ot e e e e e

Equipment:

Hadiotelametry transmitters

Reprt/intrm| Remaining |
$0.0 $0.5
$0.0 §4.7
$¢0.0 $2.4
$0.0 $0.4
$0.0 £0.1
$0.0 $0.2
$0.0 $0.3
$0.0 $0.3
$0.0 $0.2
$0.0 $1.0
$0.0 80.2
0.0 $10.3

$0.0 $5.0
Hydroacoustic sonar $0.0 $3.0
’ Equipment Total $0.0 $8.0
aRTLS : — =
Project Number: 94102 | F 28
1994 Page 3 of 3 Project Title: Murrelet Pray aging Habitat in PWS PF T
A : D . ¥ & * . . ¥
B b o003 1.2 Paa gency ‘8?‘? éf;intert’of’.’ FI Wildiife Service nETAN







DETAILED PROJECT DESCRIPTION
IS NOT APPLICABLE FOR THIS PROJECT

BRIEF PROJECT DESCRIPTION FOLLOWS



‘XXOH VALDEZ OIL SPILL PROJECT DESCRIPTION
Title: Habitat Protection - Data Acquisition & Support
Project Number: 84110
Lead Agency: ADNR
Cooperating Agencies: ADEC, ADF&G, DOIFWS, USFS, DOI-NPS
Cost of Project, FY84: $678.6K  Cost of Project, FY95: $144.5K |
Project Startup Date: October 1993  Duration: 1 year |

Geographic Area: Prince William Sound, Guif of Alaska

INTROCDUCTION

The objective of habitat protection is to identify and protect essential wildlife and fisheries
habitats and associated services injured by the Exxon Valdez oif spill. Protection of these
habitats prevents additional injury to these resources and services supmrted by them whsi

.remvefy is taking place.

fri 1993 the Restoration Teany's Habitat Protection Work Group (HPWG) conducted a survey
and assessment of selected parcels of private land within the oil spill zone. The lands were
scored, ranked and mapped using the Trustee Councill approved Interim Evaluation Process
to determine the value of these areas o injured resources and saervices and the benefits that
could be achieved through habitat protection. The evaluation was done using a variety of
available data and information gathered from various agencies and technical experts, data
collected during The Nature Conservancy’s workshop, Natural Resource Damage
Assessment reports, and fleld visits.

PROJECT DESCRIPTION

This project will provide the logistical and technical support necessary for the Technical
Analysis Subgroup of the Habitat Protection Work Group o survey, identify and assess the
up&az‘d and nearshore habitats of the nineteen, linked resources and services injured by the
off spill. The chief goals of this 1884 project would be to fill in data gaps, complete field
surveys and evaluations, design projects and map evaluation units. Existing information,
newly acquired survey data and evaluation results would be integrated and mapped usir&g
GIS, data management and project/document tracking databases. The initial product will be
a comprehensive, evaluation document that ccmams analyses of all large parcels of private
. fands {owned by willing participants) within the spill zone and recommendations for habitat
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Project Number: 84110

protection on these lands. The documents will contain priorit zed restmatzm units mapped in
color.

Another aspsct of this project would involve site inspections to evaluate the efficacy of
various options that arise during negotiations. These site visits, which would occur
subsegquent 1o the first rounds of negotiations, may be required to ensure that the propossd
protection options adeguately mest stated restoration objectives. Site inspections would
nacessarily be conducted when the option is less than acquisition of full title, 8.g., a2
conservation easement that allows the landowner 1o retain development rights that might
adverssly impact injured resources or services.

The element of the Comprehensive Process that concentrates on the larger parcels will be
completed by late Fall of 1993, There are, howsever, advantages to protection of multiple,
small areas. Once this first round of evaluations is complete and submitted to the Trustee
Council, a small parcel paradigm will be developed and used for the evaluation and ranking
of small parcels. The development of this evaluation system and its implementation will take
place during the remainder of 1984, The product of this evaluation will be a comprehensive,
gvaiuation document that contains analyses of all small parcels of private lands greater than
160 acres (owned by willing participants) within the spill zone and recommendations for
habitat protection on these lands. The documents will contain prioritized restoration units
mapped in color.

A, Resources and/or Associated Services

The affected injured resources and associated services are listed below. Habitat protection
objectives and benefits for each of these resources and services would differ depending on
the particular parcel and the options acguired; howsver, general objectives and benefits are
putlined below.

Pink salmon, sockeye saimon, cutthroat trout, Dolly Varden, herring: Ensure
maintenance of adequate water quality, riparian habitat and intertidal habitat for spawning
and rearing.

Bald eagle: Ensure maintenance of adequate nesting habitat and reduce disturbance in
Hfeeding and roosting areas.

Black oystercaicher: Reduce disturbance o feeding and nesting sites.
Commeon murre: Reduce disturbance in nearshore feeding areas and near nesting colonies

Harbor seal and sea otters: Reduge disturbance at haul-out stes pupping sites, and in
nearshore feading areas.

Harlequin duck: Ensure maintenance of adequate riparian habitat for nesting and brood
rearing, and reduce disturbance to nearshore feeding, molting, and brood-rearing habitats.
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Project Description

I intertidal/subtidal biota: Maintain water quality along shorelines and reduce disturbance in
nearshore areas.

Marbled murrelel: Ensure maintenance of adequats nesting habitat and reduce disturbance
to nearshore feeding and broodrearing habitats.

River otter: Ensure maintenance of adsquate riparian and shoreling habitats for fgeding and
denning.

Recreation: Maintain or enhance public access for recreational opportunities, and reduce
disturbances that would create visual impacts.

Wilderness: Maintain wilderness qualities, and reduce impacts to wilderness gualities
Cultural resources: Maintain or reduce disturbance to cultural rasource sites.
Subsistence: Ensure subsistence opportunitiss in known harvest areas.

B. Objectives

1. Evaluation, restoration unit design, scoring and ranking of selected private
parcels (ADFG, ADNR, USFS, FWS).

2. Design and test of small parcel evaluation paradigm/method (ADFG, ADNR,
LUSFS, FWS),

3. Data coflection, interpratation, sorting, management, programming, and

mapping {(ADNR & ADFG).

4. Site reconnaissance on Kodiak Istand, Afognak Island, Alaska Peninsuia, Kenai
Peninsula and PWS (ADFG, ADNR, USFS, FWS).

5. Site inspections and evaluation of protection options {(project specific) (ADFG
ADNR, USFS, FWS).

8. Development of comprehensive analysis document for Trustee Council review
(ADFG, ADNR, USFS, FWS).

C. Methods

Existing data and data obtained by Habitat Protection Work Group in 1983 will be analyzed to
i data gaps to the maximum extent possible. This will include some additional
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Project Number: 94110 .
programming, database management, and GIS work to sort data and to map resm;ré:e |
information where appropriate.

The Habitat Protection Work Group Technical Analysis Subgroup has a need to catalog and
manage afl the documents that have been amassad to date. They also will acquire alt
documents listed within the Nature Conservancy (TNC) workshop manuals as well as reports
from the scientific literature. This will be done using OSPIC expertise and staff. Dogument
and project tracking databases will be designed to handle raw data and specific project
information. '

Site reconnaissance visits and on-site option evaluations will be conducted by the Habitat
Protection Work Group Technical Subgroup using standard evaluation formats developed by
this subgroup. Travel will be done via air and boat charters to be determined on a site-
specific basis. .

Documentation and final report preparation will be accomplished by Habitat Protection Work
Group staff. Final products may be sent out to a printer on an as ngeded basis.

D. Location
The analysis will cover all selected lands within the oil spill zone. These lands are ioczatéd . 5 '

withins Prince William Sound, Kenal Peninsula, Kodialk/Afognak Archipelage and on the Alaska
Peninsula.

E, Technical Support

Technical support is needed from OSPIC to catalog and manage documents required by this
oroject and acquire documents related to this project.

Alagka Department of Fish and Game and Department of Natural Resources will provide
computer support for programming and data management.

F. Contracts

Reimbursable services agreements will be issued to divisions of participating agencies and
private contractors o provide services specified under technical support.




roject Description

SCHEDULES
Field surveys and assessments will be scheduled as a function of:
1. Review of 1993 surveys and evaluations,
2. Results of on-going and future negotiations w%th landowners, and

3. Addition of lands from landowners who have agreed to participate in the
program.

An initial comprehensive evaluation report on selected parcels wilf be provided to the Trustee
Councll in December 1893. Design and test of small parce! evaluation methodology will be
compileted in Winter 1993-1994. Survey and evaluation of small parcels will be completed
during summer 1984,

EXISTING AGENCY PROGRAM

During FY24, the federal and state agencies invoived in this project will contribute to this
project, information and expertise associated with normal operations.  This project will
synthesize this information and develop an sffective knowledge base specific to the goals
and needs of Habitat Protection and the comprehensive parcel evaluation.
ENVIRONMENTAL COMPLIANCE/PERMIT/COORDINATION STATUS

Environmental documentation will need to be conducted on a pro;ect/;:xama! specmc basis as
the Trus’zee Council approves procesding with negotsat ons.

PERFORMANCE MONITORING

1. Computer databases easily gceessible with resource information for fands within
the spilt zone. .

2. Cataloged and organized library containi ng all resource documents required by
this project.

3.  Site survey reports for ali available lands within the spilt zone.
4. Video and color photographs of surveyed units.
5, Color maps depicting restoration units and surrounding lands.

8. Comprehensive analysis documents for all available lands within the spill zone.

168




: o Pra}ec{ Number: 94110
FY94 BUDGET ($K) | | . |

ADNR ADEC ADF&G USFS FWS TOTAL

Personnel 876 00 519 98 272 1765

Travel 17.2 00 172 88 86 516
Contractusl 3300 120 345 45 30 840
Commodities 4.6 8.0 8.5 0.5 0.5 2.1
Equipment , 10 00 0.0 0.0 00 10
Capital Qutlay 00 00 00 00 00 @ 00
Subtotal 4404 120 1101 234 393 6252 |
General 32 08 102 18 43 534
Administration
Project Total 4766 128 1203 2572 4386 B788

NEPA Compliance 0.0
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DETAILED PROJECT DESCRIPTION |
IS NOT APPLICABLE FOR THIS PROJECT

BRIEF PROJECT DESCRIPTION FOLLOWS



XON VALDEZ OIL SPIHLL PROJECT DESCRIPTION
‘ie: Hahitat Protection and Acquisition Fund

Project Number: B4126

Lead Agency: ADNR

Cooperating Agencies: USFS, DOLFWS, DORNPS

Cost of Project, FY94: $1,032.1K Cost of Project, FY85: $TBD
Project Startup Date: October 1893 Duration: 1 vyear

Geographic Area: Prince William Sound, Kodiak Island Borough, and Alaska Peninsula

INTRODUCTION

The objective of habitat protection is to identfy and protect essential wildlife and fisheries
habitats and associated services injured by the Exxon Valfdez oil spill. Protection of these
habitats, prevents additional injury 10 the rescurces and services while recovery is taking

qca

1293 the Restoration Teamy’s Habitat Protection Work Group conducted a survey and
assessment of selected parcels of private land within the oil spill zone. The lands were
evaluated, ranked and mapped using the Trustee Council approved interim Evaluation
Process to determine the value of these areas to injured resources and services, andd the
benefits that could be achieved through habitat protection. Following that ranking the
Trustee Council started negotiations on several parcels to provide habitat protection.
Successful negotiations were conducted with owners of inholdings within Kachemak Bay
State Park and on northern Afognak island.

PROJECT DESCRIPTION

The purpose of this project is to facilitate the purchase of habitat protection rights by the
Trustes Council. In addition, this project will provide information necessary 1o develop post-
acquisition management recormmendations consistent with restoration objectives for the
acquired interest in a particular parcel. Site inspections may be necessary during the final
nagotiation process and also during the development of post-acquisition management
recommendations.

-
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Project Number. 94126

A, Resources and/or Associated Services .

The affected injured resources and assoclated services are listed below. Habitat protection

cbiectives and benefits for each of these resources and services would differ depending on
the particular parcel and the options acquired, however, general obj ect ives and benefits are

outlined below,

Pink salmon, sockeye salmon, cutthroat trout, Dolly Varden, herring: Ensure
maintenance of adeguate water quality, riparian habitat and intertidal habitat for spawning
and rearing.

Bald eagle: Ensure maintenance of adequate nesting habitat and reduce disturbance in
feeding and roosting areas.

Black oystercatcher: Reduce disturbance {o feeding and nesting sites.
Common murre: Reduce disturbance in nearshore feeding water and near nesting colonies.

Harbor seal and sea ofters: Reduoe disturbance at haul-out sites, pupping sttes, and in
nearshore feeding areas.

Harlequin duck: Ensure maintenance of adequate riparian habitat for nesting and brood ; .
rearing and reduce disturbance to nearshare feeding, molting, and brood-raaring habitats.

Intertidal/subtidal biota: Maintain water quality along shoreline and reduce d;sturbance
nearshorg areas.

Marbled murrelet: Ensure maintenance of adequate nesting habitat and reduce cizsturbance
to nearshore feeding and broodrearing habitats.

River otter: Ensure maintenance of adequate riparian and shorsline habitats for feeding and
denning.

Recreation: Maintain or enhance public access for recreational Qpp@rzumzfes reduce
disturbances that would create visual impacts.

Wilderness: Maintain wildermess q%_zaiiﬁes, reduce impacts to wilderness qualities.
Cuftural resources: Maintain or reduce disturbance to cultural resource sites.

Subsistence: Ensure subsistence opportunities in known harvest areas.
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ojpct Description

L)
¢
The Habitat Protection and Acquisition Fund Project will be used for acquiring lands or partial
interests in lands that comtain habitats linked to resources and/or services injured by the of

spill. The Trustee Councll will consider purchasing habitat protection rights using the following

tools: fee goguisition, conservation sasements, acquisition of partial interests, cocperative
management agreements, and others, ~

Objectives

C. Methods

Funds from this project will be used o acquire full title or partial interests in lands, subject to
approval by the Trustee Council, that contain habitats linked to resources and services that
were injured by the Exon Valdez off spill. Acquisition of lands or interests in lands will be
accomplished according to accepted realty principles and practices. All acquisitions will
require title avidencs, appraisals of fair market vaiue, litigation reports, hazardous substances
surveys, legal review of title, and negotistions. Some acquisitions may require land surveys
and additional ecological surveys. Post-acquisition managemant surveys will be conducted by
the Habitat Protection Work Group Technical Analysis Subgroup using standard evaluation
formats developed by this subgroup, Travel will be done via air and boat charters to be
determined on a site-specific basis. This fund allows for expenditure of funds for the activities i
noted above, once a specific parcel has been approved for acquisition/protection by the

.T rustee Council. Following purchase, acquired parcels (or interest in parcel} will be managed
by the appropriate resource agency in a marner that is consistent with the restoration of the
affected resources and/or services. The Trustee Council will decide which agency will '
manage the land or may ¢reate a new managemeant authority.

D. Location

The analysis will cover all selected lands within the ofl spill zone. Lands are iocated within
Prince William Sound, Kodiak/Afognak Archipelago and on the Alaska and Kenai Peninsulas. :

E, Technical iSu;:)pcwt

Appropriate federal agencies and the Alaska Department of Natural Resources will provide
support for title searches, appraisals, and hazardous substances surveys.

F. Contracts

Contracted support is expected for appraisals of fair market value, litigation reports, legal title
reviews and other contracts deemed necessary by the Trustee Council,




\ Project Number. 94128
SCHEDULES .

Dependent upon negotiations with landowners,
EXISTING AGENCY PROGRAM

Habitat Protection - Acquisition Fund activities will coordinate with and consider ongoing
agency activities whenever possible,

ENVIRONMENTAL COMPLIANCE/PERMIT/COORDINATION STATUS

Environmental documentation will need to be conducted on a project/parcel-specific basis as
the Trustee Council approves proceading with negotiations,

PERFORMANCE MONITORING

Performance monitoring procedures are currently being deveioped,

FY94 BUDGET (3K)

The allocation of Joint Trust Funds to this project is presented below

ADNR  USFS USFWS  TOTAL

Personnel 17.14 300 126.8 1?33’
Travel 128 330 7.7 735"
Contractual 248.0 400.0 200 668.0
Commuodities 0.0 0.0 0.5 8.5
Equipment 0.0 0.0 50.0 50.0
Capital Outiay ~ IBD* = TBD* 180* iy

Subtotal 2789 4830 2048 . 9887
General 200 250 20.4 65.4
Administration ‘

Project Total 2089 4880 2452 1,082.1
NEPA Compliance To be determined

* The dollar amount for FFY 94 capital outlay and FFY 95 costs are 1o be determined (TBD)
based on Trustee Council actions.
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