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DRAFT 

PURPOSE: 
1. 
2. 
3. 
4. 

AGENDA 

Exxon Valdez Oil Spill Trustee Council 
Public Advisory Group 

Fifth floor conference room 
441 West 5'h Avenue, Suite 500, Anchorage, Alaska 

Thursday, June 20, 2002- 8:30AM- Public Advisory Group meeting 

FY 2003 Draft Work Plan: Phase I and Invitation: Phase II 
GEM: NRC Report 
Injured Resources and Services List 
Revised Trustee Council Operating Procedures and Policies 

DRAFT 

Thursday, June 20 

~ 

8:30AM 

8:45 

10:00 

10:15 

10:30 

11:45 

Welcome/roll call 
.... 

Approval of February 21 Meeting Summary 
Executive Director's report 

GEM NRC Report and ST AC Process 

FY 2003 Invitation: Phase II 

Revised Public Advisory Committee (PAC) 
Charter and nominations 

FY 2003 Draft Work Plan: Phase I 

Revised Trustee Council Operating Procedures 
and Policies: briefing on draft 

Chuck Meacham, Chairman 
Doug Mutter, Federal Designated Officer 
Molly McCammon, Executive Director 

Molly McCammon and Phil Mundy 
and Brenda Norcross 

Molly McCammon, Phil Mundy 
and Brenda Norcross 

Molly McCammon 

Molly McCammon and Bob Spies 

Molly McCammon 

NOON Public Comment 

Federal Trustees 
U.S. Department of the Interior 
U.S. Department of Agriculture 
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State Trustees 
Alaska Department of Fish and Game 
Alaska Department of Environmental Conservation 
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12:15 PM 

1:15 

LUNCH ON YOUR OWN . 

Injured Resources and Services List: summary 
of June 14 public hearing and public comments 

2:15 Future PAG meetings: 
- next meeting (with STAC?) 
- field trip destination and date (Aug I Sept) 

2:30 Adjourn 
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Molly McCammon and Bob Spies 



( Teleconference Briefmg Summary 

( 

A. GROUP: Exxon Valdez Oil Spill Public Advisory Group (PAG) 

B. DATE/Til\1E: April25, 2002, 10 a.m. 

C. LOCATION: Anchorage, Alaska 

D. MEMBERS PARTICIPATING: 

Name 
Torie Baker 
Chris Beck ,. 
Chris Blackburn 
Dave Cobb 
Gary Fandrei 
Brett Huber 
Chuck Meacham, Chair 
Gerry Sanger 
Stan Senner 
Ed Zeine 

E. NOT REPRESENTED: 

Name 
Dan Hull 
James King 
Pat Norman 
Vacant 
Stacy Studebaker 
Chuck Totemoff 
Martha Vlasoff 
John Harris 
Loren Leman 

F. OTHER PARTICIPANTS: 

Name 
Chip Demarest 
Bill Hauser 
Molly McCa~on 
Doug Mutter · 
Sandra Schubert 
Bob Spies 

Principal Interest 
Commercial Fishing 
Public-at-Large · 
Public-at-Large 
Public-at-Large 
Public-at-Large 
Sport Hunting & Fishing 
Science/ Academic 
Commercial Tourism 
Environmental 
Local Government 

Principal Interest 
Public-at-Large 
Conservation 
Native Landowner 
Aquaculture 
Recreation Users 
Forest Products 
Subsistence 
Alaska State House of Representatives (ex officio) 
Alaska State Senate (ex officio) 

Organization 
Dept. of the Interior 
Alaska Dept. of Fish and Game 
Trustee Council Staff 
Designated Federal Officer, Dept. of the Interior 
Trustee Council Staff 
Trustee Council Chief Scientist 



( G. SUMMARY: 

The briefing began with introductions at 10:05 a.m. 

Molly McCammon stated that Phil Mundy would assume the role of EVOS Trustee Council 
Science Advisor in May. In August 2002, Bob Spies, the current Chief Scientist, will become 

· chair of the Scientific/Technical Advisory Committee's Subcommittee on Lingering Oil 
Impacts. The "re-opener period" for possibly filing for additional government natural 
resources damages claims against Exxon companies starts in September 2002 and runs to 
October 2006. 

Spies provided background information on the Apri110, 2002, version of the "Exxon Valdez 
Oil Spill Restoration Plan draft Update on Injured Resources and Services" (Update). [This 
was distributed to PAG members prior to the briefing.] This list was first prepared as part of 
the Restoration Plan in 1994. It was updated in 1996 and 1999. 

Spies reviewed the introductory materials in the Update and then presented the status and 
rationale behind each of the proposed changes. He highlighted the restoration objective to be 
met for each .resource/service. Changes in status of recovery are proposed for the following 
resources and services: 

Designated Wilderness Areas 
Harlequin ducks 
Archaeological resources 
Black oystercatchers 
Common murres 
Pink salmon 
Killer whales (AB pod) 
Subtidal communities 
Sockeye salmon 

Gerald Sanger said he agreed with Craig Matkin's assessment that the AB pod of killer whales 
should still be in the "recovering" category. According to his experience with increased 
tourism and recreation in Prince William Sound (PWS), these services should be identified in 
the "recovered" category. He also said that distinguishing between oiled and unoiled areas for 
comparison purposes should focus on areas strictly within the western portion of PWS. 

Spies stated that lowering the status of herring in PWS from the "recovering" category has 
been discussed because the herring stocks have not done well in recent years. But there has 
been some encouraging news this spring, so his recommendation is to keep it as "recovering." 

Torie Baker agreed that herring were still in trouble, cautiously noting that recent information 
may indicate an improvement in stocks this year. 



Stan Senner said that the restoration objective for the AB pod of killer whales, as revised in 
1999, was agreed to by Matkin, and that the current status of the pod meets the objective. He 
also noted that any ongoing pink salmon egg exposure to oil appeared too slight to be of 
detriment to the species. He also said he thought all of the proposed changes were well 
thought out and appropriate. 

Baker asked about concerns of contamination to pink salmon embryos. Spies replied that there 
was no clear pathway to show that the low level of contaminants in the water could impact 
salmon embryos. 

Dave Cobb disagreed with the assessment that pink salmon are recovered. He said there was 
no commercial fishery in western PWS last year. There may be significant straying of stocks 
from eastern PWS. He asked that a comparison be made between western and eastern stocks. 

McCammon noted that as the length of time passes from the 1989 spill,· it is more difficult to 
link adverse conditions of resources and services to the spill. Too many natural factors enter 
the equation and linkages to contamination are hard to determine. 

The briefing ended at 11 :45 a.m. 

H. FOLLOW -UP: 

1. Bill Hauser will provide salmon escapement numbers according to eastern and western 
portions of PWS, and will provide the latest information on herring biomass in PWS 
when it becomes available. 

I. NEXT l\1EETINGS: 

-Trustee Council meeting June 14 in Anchorage 
-PAG meeting June 20 in Anchorage 
-Trustee Council meeting July 9 in Anchorage 
-PAG field trip to Prince William Sound in mid-August 

J. ATTACHl\1ENTS (Handouts, for those not present): None 
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Meeting ~ummary 

A. GROUP: Exxon Valdez Oil Spill Public Advisory Group (P AG) 

B. DATEffiME: February 21, 2002 

C. LOCATION: Anchorage, Alaska 

D. MEMBERS IN ATTENDANCE: 

Name 
Gary Fandrei (telecon) 
Chuck Meacham, Chair (telecon) 
Stan Senner 

Principal Interest 
Public-at-Large 
Science/ Academic 
Environmental 
Recreation Users 
Forest Products . 

Stacy Studebaker (telecon) 
Chuck Totemoff (telecon) 

E. NOT REPRESENTED: 

Name 
Torie Baker 
Chris Beck 
Chris Blackburn 
Dave Cobb 
Brett Huber 
Dan Hull 
James King 
Pat Norman 
Gerry Sanger 
Vacant 
Martha Vlasoff 
Ed Zeine 
John Harris 
Loren Leman 

F. OTHER PARTICIPANTS: 

Name 
DeDeBohn 
Bill Hauser 
Barat La Porte 
Molly McCammon 
Phil Mundy 
Doug Mutter 
Cherri Womac 

Principal Interest 
Commercial Fishing 
Public-at-Large 
Public-at-Large 
Public-at-Large 
Sport Hunting & Fishing 
Public-at-Large 
Conservation 
Native Landowner 
Commercial Tourism 
Aquaculture 
Subsistence 
Local Government 
Alaska State House of Representatives (ex officio) 
Alaska State Senate (ex officio) 

Organization 
U.S. Geological Survey 
Alaska Department of Fish and Game 
Patton Boggs 
Trustee Council Staff 
Trustee Council Staff 
Designated Federal Officer, Dept. of the Interior 
Trustee Council Staff 
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G. SUMMARY: 

The meeting was convened February 21 at 10:05 a.m. by Molly McCamrn:on. A quorum was not 
present. 

McCammon gave an overview of the February 25 Trustee Council meeting agenda. The Council 
will discuss the status and disposition of investment funds, take action on the proposed Scientific 
and Technical Advisory Committee (STAC), make some minor adjustments to the FY 2002 
work plan, and discuss a couple of small parcel acquisitions. The draft revised injured species 
list is not yet available for review, so that will be put on hold. The June 18-19,2002, Watersheds 
and Oceans Symposium agenda will be discussed. The Council will initiate a review of their 
current operating policies and procedures to determine changes needed to implement the Gulf of 
Alaska Ecosystem Monitoring and Research (GEM) program. P AG members are invited to 
participate. The proposed revisions to the PAG charter will also be discussed at the Council 

· meeting, but no action is proposed until April or June. 

McCammon gave a brief report on the recent EVOS Annual Workshop. Gary Fandrei asked 
about the Kenai nutient session - some thought there was too much focus !on salmon. Bill · · 
Hauser said that was recognized and there would be more concentration in GEM on other 
nutrients and resources of the Kenai watershed. 

McCammon reviewed the proposed changes to the PAG charter to transition it into the Program 
Advisory Committee (PAC) [this information was distributed prior to the meeting]. The group 
discussed the proposed PAC membership. Fandrei asked about the distribution of members 
among the interests, since there are 20 members and fewer interest categories. McCammon said 
this allowed more flexibility in finding qualified members. Stan Senner asked if the 
science/technology category member was to be selected only from the STAC. McCammon 
replied that at least one member in that category would come from the STAC, and that if there 
were other members in that category, they could come from the STAC or elsewhere. 

Stacy Studebaker asked what the difference was between the conservation and environment 
categories. McCammon responded that these categories were the ones originally designated for 
the PAG and that they may not need to be split in the same way. Chuck Meacham noted that Jim 
King suggested the possibility of including field-level biologists on the PAC to bring on-the­
ground management into the picture. He also suggested graduate student as a possible category. 
McCammon noted that federal employees (e.g. a biologist) could not serve on a federally 
approved advisory committee and it might be unfair to only have state employees as members. 
One possibility to include field manager expertise was to ask the Trustee Council members to 
appoint a biologist from their agencies to attend the PAC meetings. Meacham agreed that this 
would be useful. 

McCammon asked Chuck Totemoffifthe proposed mix ofNative landowner and tribal 
government made sense. Totemoff replied that tribal government was more akin to local 
government than to landowners. Senner asked about including the Regional Citizens' Advisory 
Councils as a member category. The group discussed deletion of the forest products category, 
possibly keeping the public-at-large category, and having a regional monitoring program 
category. Studebaker also asked about possibly including a secondary educator category. 
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McCammon noted were meeting was being planned in March with a group of science center 
educators from the region. 

Senner asked what "balanced" means in terms of membership. Doug Mutter said that under the 
Federal Advisory Committee Act, advisory bodies were to have balanced memberships, and that 
approving authorities may well look at whether all categories were filled with a different member 
in order to obtain that balance. Therefore, to maintain flexibility, it may be helpful to combine 
similar membership categories. McCammon suggested combining recreation and tourism 
categories. The group generally agreed that the draft approach to the PAC was on the right track. 
This will be a topic of discussion, but not decision, at the next Trustee Council meeting. 

Public comment was invited, but no one responded. 

McCammon reviewed the ST AC Process deliberations and recommendations. She expects the 
Trustee Council to take action on this at their next meeting. A work group deliberated on the 
ST AC organization and process, and reached general consensus. Two P AG members , 
participated. The group said the proposal looked good. McCammon asked for names of 
potential participants in the STAC nominating committee. She also asked for P AG volunteers to 
serve on the work group reviewing Trustee Council policies and procedures. 

McCammon said that the National Academy of Sciences review of the GEM document is 
expected in April. She expects to make some revisions based on their report, and asked if the 
P AG would like to be briefed on the changes. Meacham replied that a briefing would be useful. 

Studebaker and Meacham agreed that the public marine mammal panel discussion associated 
with the annual EVOS Workshop was worthwhile and should be done at other locations in 
Alaska. 

The meeting adjourned at 11:15 a.m. 

H. FOLLOW-UP: 

1. P AG members who would like to serve on the policies and procedures work group should 
let McCammon know as soon as possible. 

2. McCammon will give the P AG report at the upcoming Trustee Council meeting since 
Meacham will not be available. 

3. PAG members are asked to submit to McCammon any suggestions for the STAC 
nominating committee. 

I. NEXT MEETINGS: 

-teleconferenced briefing this spring on GEM changes and updates to the injur~d species 
list 
-meeting June 17 or 20 in Anchorage 
-field trip to Prince William Sound in mid-August 

J. ATTACHMENTS: (Handouts, for those not present) None 
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( K. CERTIFICATION: 

P AG Chairperson Date 
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Exxon Valdez Oil Spill Trustee Council 
441 W. 5'" Ave .• Suite 500 • Anchorage, Alaska 99501-2340 • 907/278-8012 • tax 907/276-7178 

MEMORANDUM 

TO: Trustee Council Member 

FROM: 

DATE: June 6, 2002 

RE: GEM Revisions/NRC review 

As you know, the pre-publication version of the National Research Council's review of 
the Trustee Council's GEM has been released. There are a few errors and typos that will 
be corrected before the final report is printed. I have also asked for consideration of 
some more substantial changes to the chapter on Community Involvement. Those are 
under consideration by the NRC now. 

I have now carefully read through this report a number of times. It will be a useful guide 
as the GEM program develops in the next few years. However, its greatest use may be 
5-7 years from now when the Trustee Council has the first external review of GEM. 

As I mentioned earlier, the report is a mix of praise for the Trustee Council's GEM 
program and constructive criticism. Those sections of the document that resulted in 
misinterpretation or confusion on the part of the NRC clearly need to be rewritten. And in 
response to NRC suggestions, the entire document would benefit from some 
reorganization and streamlining that are currently underway. 

The NRC supported 
• the GEM vision of a long-term program (although they still cautioned that the 

goals were probably too broad, and the program would need focus provided in 
other ways); 

• the GEM conceptual foundation (perhaps with some editorial work); 
• the creation of a scientific advisory committee; 
• the organization by habitat (with a caution of the need to address cross-habitat 

linkages); 
• the modeling and data management chapters; and 
• the scientific background chapter as an excellent synthesis of our knowledge 

of the GOA. 

Federal Trustees 
U.S. Department of the Interior 
U.S. Department of Agriculture 
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State Trustees 
Alaska Department of Fish and Game 
Alaska Department of Environmental Conservation 
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The NRC suggested that, as the program develops, 
• we look for ways to help focus the program; 
• we continue to involve the public and communities in planning and 

implementation; and 
• we work further on the guiding hypotheses and questions. 

We agree with all of these and will address them as the program develops further. 

Three apparent criticisms that need clarification were: 
• The TC appears to have turned its back on community involvement and 

merely views communities as a labor pool. These criticisms were a total 
surprise. We were aware that the August 2001 GEM Program Document did 
not clearly articulate how communities would be involved. In fact, we freely 
admitted that providing for meaningful community involvement in a program 
such as GEM is a challenge. However, I believe the Trustee Council has 
devoted greater proportions of its funds and efforts towards promoting 
meaningful community involvement than any other environmental research 
and monitoring program or organization, among the many that we studied in 
writing the GEM Program Document. We still don't have all the answers or 
the perfect solution, but I don't believe it was fair or accurate to question the 
Trustee Council's commitment. Without changing the final conclusion or 
recommendation, I have asked the NRC to consider some changes to the text 
of the chapter that would make it more accurate. 

• The comments imply that the TC is not presently committed to data 
management, although on the other hand they say the data chapter of the GEM 
Program Document iswell done. Because of the NRC's praise for the data 
management chapter, I believe these comments were intended more in 
reference to past data management issues. These were mostly created by the 
confidential nature of potentially litigation-sensitive materials under NRDA 
and the uncertain life expectancy of the Restoration Program. I have asked for 
clarification that the concern is related to the past and current oil spill 
program, not the future GEM Program. 

• The role of the conceptual foundation in shaping GEM has been largely 
replaced by studies designed to meet short-term needs. We are reorganizing 
the GEM document to make it very clear that GEM continues to be a long 
term program with the focus on long term monitoring. 

The NRC also strongly urged the Trustee Council to ensure that the GEM program was 
largely driven by "the science", as opposed to resource management needs or politics. 
On the other hand, the NRC strongly urged the Trustee Council to ensure that community 
input and knowledge had an equal place at the table with the scientists in developing and 
implementing the program. I have always viewed "politics" as another term for "people" 
or "the public." The challenge will always be to ensure the program is scientifically 
based and scientifically credible, yet responsive to the interests and concerns of resource 
managers, communities and the public. 

2 
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( One other set ofrecommendations by the NRC concerns GEM's role in Gulf of Alaska 
research. The committee recommended that GEM not be the central coordinating body 
for all marine research in the Gulf of Alaska; that GEM not be distracted by the idea of 
assuming leadership of Gulf of Alaska marine research; that GEM not fill the gaps in 
other programs; and that GEM not provide day-to-day support of resource management. 
The GEM Program is not intended to be the "leader" of GOA research. However, there 
may be products or services that GEM could provide (such as sponsoring State ofthe 
Gulf workshops or maintaining a dat~base of ongoing research in the GOA) that may be 
useful to others. GEM is also not intended to "fill in the agencies' gaps". However, once 
research questions and monitoring variables and locations are determined, it only makes 
sense to put our funds where they are most needed, and to avoid duplication. And as 
mentioned earlier, the program needs to be responsive to resource management issues, if 
not totally"driven'' by them. 

The committee's chair, Mike Roman, will be available on teleconference to answer any 
questions you might have regarding the report. Otherwise, our plan is to do the 
following: 

1. Reorganize the document and streamline the various sections: 
2. Rewrite sections to clarify meaning and intent in response to specific 

comments and recommendations. Correct any inaccuracies and ambiguities in 
the text. . 

3. Further develop the concepts of community involvement and traditional 
knowledge. 
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A Century of Ecosystem Science: . 
Planning Long-Term Research in the Gulf of 

Alaska 

MAY 8, 2002 

Committee to Review the Gulf of Alaska Ecosystem Monitoring 
Program 

Polar Research Board 
Board on Environmental Studies and Toxicology 

Division on Earth and Life Studies 
National Research Council 

NATIONAL ACADEMY PRESS 
Washington, D.C. 

This prepublication version of A Century of Ecosystem Science: Planning Long-Term Research 
In the Gulf of Alaska has been provided to the public to facilitate timely access to the 

committee's findings. Although the substance of the report is final, editorial changes may be 
made throughout the text and citations will be checl:?ed prior to publication. The final report 

will be available through the National Academy Press in June 2002. 
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Polar Research Board 
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Division on Earth and Life Studies 
National Research Council 
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Washington, D.C. 



NATIONAL ACADEMY PRESS 
2101 Constitution Avenue, N.W. Washington, DC 20418 

NOTICE: The project that is the subject of this report was approved by the Governing Board 
of the National Research Council, whose members are drawn from the councils of the 
National Academy of Sciences, the National Academy of Engineering, and the Institute of 
Medicine. The members of the committee responsible for the report were chosen for their 
special competences and with regard for appropriate balance. 

This study was supported by Contract/Grant No. CMRC/WASC/NOAA SOABNF-0-00013 
(BAA00360) between the National Academy of Sciences and Exxon Valdez Oil Spill Trustee 
Council. Any opinions, findings, conclusions, or recommendati<;ms expressed in this 
publication are those of the author(s) and do not necessarily reflect the views of the 
organizations or agencies that provided support for the project. 

Copies of this report are available from: 
Polar Research Board, HA454 
200 1 Wisconsin A venue, NW 
Washington, DC 20007 
202-334-34 79 

or 

National Academy Press 
21 01 Constitution A venue, NW 
Lockbox 285 
Washington, DC 20055 
800-624-6242 
202-334-3313 (in the Washington metropolitan area) 
http://www.nap.edu 

Printed in the U.nited States of America 
Copyright 2002 by the National Academy of Sciences. All rights reserved. 



National Academy of Sciences 
National Academy of Engineering 
Institute of Medicine 
National Research Council 

The National Academy of Sciences is a private, nonprofit, self-perpetuating society of 
distinguished scholars engaged in scientific and engineering research, dedicated to the 
furtherance of science and technology and to their use for the general welfare. Upon the 
authority of the charter granted to it by the Congress in 1863, the Academy has a mandate 
that requires it to advise the federal government on scientific and technical matters. Dr. 
Bruce M. Alberts is president ofthe National Academy of Sciences. · 

The National Academy of Engineering was established in 1964, under the charter of the 
National Academy of Sciences, as a parallel organization of outstanding engineers, It is 
autonomous in its administration and in the selection of its members, sharing with the 
National Academy of Sciences the responsibility for advising the federal government. 
The National Academy of Engineering also sponsors engineering programs aimed at 
meeting national needs, encourages education and research, and recognizes the superior 
achievements of engineers. Dr. Wm. A. Wulf is president of the National Academy of 
Engineering. 

The Institute of Medicine was established in 1970 by the National Academy of Sciences ,. 
to secure the services of eminent members of appropriate professions in the examination 
of policy matters pertaining to the health of the public. The Institute acts under the 
responsibility given to the National Academy of Sciences by its congressional charter to 
be an adviser to the federal government and, upon its own initiative, to identify issues of 
medical care, research, and education. Dr. Kenneth I. Shine is president of the Institute 
of Medicine. 

The National Research Council was organized by the National Academy of Sciences in 
I 9 I 6 to associate the broad community of science and technology with the Academy's 
purposes of furthering knowledge and advising the federal government. Functioning in 
accordance with general policies determined by the Academy, the Council has become 
the principal operating agency of both the National Academy of Sciences and the 
National Academy of Engineering in providing services to the government, the public, 
and the scientific and engineering co·mmunities. The Council is administered jointly by 
both Academies and the Institute of Medicine. Dr. Bruce M. Alberts and Dr. Wm. A. 
Wulf are chairman and vice chairman, respectively, of the National Research Council. 



C01n1nittee to Review the Gulf of Alaska Ecosyste1n Monitoring 
Progrmn 

MICHAEL ROMAN, Chair, University of Maryland, Cambridge 
DON BOWEN, Fisheries and Oceans Canada, Dartmouth, Nova Scotia 
ADRIA A. ELSKUS, University of Kentucky, Lexington 
JOHN J. GOERING, University of Alaska, Fairbanks 
GEORGE HUNT, University of California, Irvine 
SETH MACINKO, University of Connecticut, Groton 
DONAL MANAHAN, University of Southern California, Los Angeles 
BRENDA NORCROSS, University of Alaska, Fairbanks 
J. STEVEN PICOU, University of South Alabama, Mobile 
THOMAS C. ROYER, Old Dominion University, Norfolk, Virginia 
JENNIFER RUESINK, University of Washington, Seattle 
KARL TUREKIAN, Yale University, New Haven, Connecticut 

Staff 

CHRIS ELFRING, Director, Polar Research Board 
DAVID POLICANSKY, Associate Director, Board onEnvironmental Studies and 

Toxicology 
ANN CARLISLE, Administrative Associate 
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Polar Research Board 

DONAL T. MANAHAN, Chair, University of Southern California, Los Angeles 
RICHARD B. ALLEY, Petmsylvania State University, University Park 
ROBIN BELL, Lamont-Doherty Earth Observatory, Palisades, New York 
AKHIL DATTA-GUPTA, Texas A&M University, College Station 
HENRY P. HUNTINGTON, Huntington Consulting, Eagle River, Alaska· 
AMANDA LYNCH, University of Colorado, Boulder 
ROBIE MACDONALD, Fisheries and Oceans, Canada, Institute of Ocean Sciences, 

Sidney, British Columbia 
MILES MCPHEE, McPhee Research Company, Naches, Washington 
P. BUFORD PRICE, University of California, Berkeley 
CAROLE L. SEYFRIT, Old Dominion University, Norfolk, Virginia 
MARILYN D. WALKER, University of Alaska, Fairbanks 

Ex-Officio Members: 

MAHLON C. KENNICUTT, Texas A&M University, College Station 
ROBERT RUTFORD, University ofTexas, Dallas 
PATRICK WEBBER, Michigan State University, East Lansing 

Staff 

CHRIS ELFRING, Director 
ANN CARLISLE, Administrative Associate 
ROB GREENWAY,* Project Assistant 

• Until November 200 I. 
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Board on Environmental Studies and Toxicology 

GORDON ORIANS, Chair, University ofWashingtoii, Seattle 
JOHN DOULL, University ofKansas Medical Center, Kansas City 
DAVID ALLEN, University ofTexas, Austin 
INGRID C. BURKE, Colorado State University, Fort Collins 
THOMAS BURKE, Johns Hopkins University, Baltimore, Maryland 
GLEN R. CASS, Georgia Institute of Technology, Atlanta 
WILLIAML. CHAMEIDES, Georgia Institute ofTechnology, Atlanta 
CHRISTOPHER B. FIELD, Carnegie Institute of Washington, Stanford, California 
JOHN GERHART, University of California, Berkeley 
J. PAUL GILMAN, Celera Genomics, Rockville, Maryland 
DANIELS. GREENBAUM, Health Effects Institute, Cambridge, Massachusetts 
BRUCE D. HAMMOCK, University of California, Davis 
ROGENE HENDERSON, Lovelace Respiratory Research Institute, Albuquerque, New 
Mexico 
CAROL HENRY, American Chemistry Council, Arlington, Virginia 
ROBERT HUGGETT, Michigan State University, East Lansing 
JAMES F. KITCHELL, University ofWisconsin, Madison 
DANIEL KREWSKI, University of Ottawa, Ottawa, Ontario 
JAMES A. MACMAHON, Utah State University, Logan 
CHARLES O'MELIA, Johns Hopkins University, Baltimore, Maryland 
WILLEM F. PASSCHIER, Health Council of the Netherlands, The Hague 
ANN POWERS, Pace University School ofLaw, White Plains, New York 
KIRK SMITH, University of California, Berkeley 
TERRY F. YOSIE, American Chemistry Council, Arlington, Virginia 

Senior Staff 

JAMES J. REISA, Director 
DAVID J. POLICANSKY, Associate Director and Senior Program Director for Applied 

Ecology 
RAYMOND A. WASSEL, Senior Program Director for Environmental Sciences and 

Engineering 
KULBIR BAKSHI, Program Director for the Committee on Toxicology 
ROBERTA M. WEDGE, Program Director for Risk Analysis 
K. JOHN HOLMES, Senior Staff Officer 
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Preface 

This report is in response to~ a request from the Exxon Valdez Oil Spill Trustee 
Council to review the Gulf of Alaska Ecosystem Monitoring and Research Program 
(GEM). To ensure that the GEM program is based on a science plan that isrobust, far­
reaching and scientifically sound, the Trustee Council asked the National Academies to 
serve as an independent advisor. The Academies appointed a special committee and 
charged it to review the scope anq content of the program as it evolves. To meet this 
charge our committee reviewed Trustee Council planning documents and met with their 
representatives and with individuals representing various communities and user groups of 
the Gulf of Alaska region. 

Trustee Council funds for long-term research in the Gulf of Alaska provide a rare 
opportunity for citizens, resource managers, and scientists to understand an ecosystem 
and obtain data essential to its long-term management. Virtually all ecosystems on Earth 
are influenced by natural changes and human activities. Sustained observations are 
necessary to separate the influences of these factors and to document natural fluctuations 
of ecosystem processes. We face this challenge in managing the living resources of all 
ecosystems. Thus the financial commitment to GEM, if coupled with careful planning 
and sound science, can serve as a model for ecosystem science and management. This is 
an exciting prospect. 

This report is not an endorsement of a specific science plan for the long-term 
study of the Gulf.of Alaska. While planning is well underway, the details of such a plan 
will arise after careful analysis, synthesis, and scientific deliberation. We focus this 
review on the planning process and scientific infrastructure necessary for a successful 
long-term environmental research program in the Gulf. We make recommendations on 
how the GEM planning process can be improved, based on the experience of the 
committeeand lessons learned from other environmental research programs. Our report is 
divided into sections relating to planning long-term ecosystem science; the importance of 
a conceptual foundation; determining scope and geographic focus; organization structure; 
community involvement and traditional knowledge; data management; and synthesis, 
modeling, and evaluation. We recommend a course of action that has proven successful 
in planning and implementing other large interdisciplinary science programs. 
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[n patiicular we would like to thank Molly McCammon, Phil Mundy, and Robert Spies of 
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committee I want to thank Chris Elfring of the Polar Research Board and David 

ix 

PRE-PUBLICATION COPY 



Policansky of the Board on Environmental Studies and Toxicology. Their sage council, 
broad experience with the NRC process, diligence, and professionalism greatly 
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excellent logistic and administrative support. Finally, I especially want to thank my 
fellow committee members. They worked hard, gave unselfishly of their time, and 
patiently learned the language and biases of different scientific disciplines while they 
worked to meet our charge. 
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Executive Summary 

"It is a piece of ancient Greek wisdom that counting and measuring 
things is a much surer path to knowledge and understanding than 
any other." (McCready, 2001) · 

In March 1989 the tanker Ex.;'Con Valdez ran aground on Bligh Reef in Prince 
William Sound, Alaska, and spilled about 11 million gallons of oil. One element of 
various legal proceedings occurring as a result of the spill was a civil settlement that 
required Exxon Corporation to pay $900 million over I 0 years to restore resources 
injured by the spill and compensate for reduced or lost services the resources provide. 
The Exx:on Valdez Oil Spill Trustee Council composed of three federal and three state 
members was establi~hed to administer the funds. As part of its mission, the Trustee 
Council has disbursed substantial funding for research, first for damage assessment 
activities and later for monitoring and research. Significantly, the Trustees also set aside 
some of the funds to create a permanent trust intended to support continued, long-term 
research and monitoring in the region after the settlement period had ended. 

Planning for this new activity, called the Gulf Ecosystem Monitoring (GEM) 
program, is now well underway. To help ensure that the GEM program is based on a 
science plan that is robust,. far-reaching, and scientifically sound, the Trustee Council 
asked the National Academies to serve as an independent advisor. In June 2000 the 
National Academies appointed a special committee and charged it to review the scope 
and content of the program as it evolved. During the committee's two-year tenure it met 
multiple times with Trustee Council staff and with scientists and community members to 
learn about the program's intended goals and structure. To date, the committee has 
provided two written reports: a short letter report (November 2000) that comments on the 
program planning schedule and a more detailed interim report (February 2001) that 
critiques an early draft ofthe GEM program science plan (EVOSTC, 2001). 

The Trustee Council is to be commended for its foresight in setting aside money 
over the years to create the trust fund that will provide long-term support to the GEM 
program. As envisioned, that program will offer an unparalleled opportunity to increase 
understanding of how large marine ecosystems in general, and Prince William Sound and 
the Gulf of Alaska in particular, function and change over time. The committee believes 
that this program has the potential to make substantial contributions of importance to 
Alaska, the nation, and environmental science. 
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2 Executive Summary 

According to an early Trustee Council document, Restoration Update Winter 
2000 (EVOSTC, 2000b), GEM was conceived to have three main components: long-term 
ecosystem monitoring (decades in duration); short-term focused research (one to severa-l 
years in length); and ongoing community involvement, including use of traditional 
knowledge and local stewardship. The committee views this early simple vision of the 
program as a sound foundation upon which to build. In a later document (EVOSTC, 
2000a) the purpose of the GEM program is further delineated to contain five program 
goals: detect, understand, predict, inform, and solve. The committee understands the . 
general intent of these goals and the necessity of making the program responsive to both 
the needs of science and the needs of various agencies and the public. Nevertheless, as 

·the committee discussed in its interim report, it remains concerned that these five goals 
are extremely diverse and far-reaching. While~ the GEM mission is a good general 
statement of intent, the committee remains concerned that such broad ambition exposes 
the program to the risk that it will be spread too thin to be effective. 

· · This report reviews the planning document entitled "Gulf of Alaska Ecosystem 
and Monitoring Program" (NRC Draft), Volumes I and II, provided in September 200 1 
(EVOSTC, 2001). During the course of this study, the committee saw progress in a 
number of areas. For example, the committee believes that the GEM planners made a 
significant effort to include the interests of diverse stakeholders (the Trustee Council, 
scientists, various advisory groups) in the science plan. We are pleased to see that the 
planning process has caused an evolution in the draft and the thinking behind it. We 
commend GEM planners for not taking the easy route of simply picking stations and 
starting data collection, and for taking the time to think about the conceptual foundation 
and develop the hypotheses that are necessary to define data needs. Finally, we find that 
the conceptual foundation is much improved from earlier drafts and discussions; 
however, placing the conceptual foundation deep within Volume II is not appropriate 
because this late placement implies that it is an afterthought and not the foundation upon 
which the program is built. We conclude that GEM planners have made progress on the 
development of research hypotheses, although there is still room for more work in this 
area. 

GEM staff has made good efforts to involve the science community in its 
planning activities. Through these contacts they have made a solid start on plans to use 
modeling effectively and in developing a data management strategy. The committee 
found that the science review section is very useful. Although it may seem obvious, 
many of these positive strides have occurred because the Trustee Council and GEM staff 
have set up a planning process and are allowing adequate time for input, discussion, and 
revision. This process will make for a significantly better program over the long term. 

The committee has struggled, however, with its basic charge-to review the GEM 
program-because the science plan was literally evolving as we worked and we often 
were aiming at a moving target. We also struggled because, as scientists, we are more 
accustomed to dealing· with research programs either instigated directly by. scientists, 
such as the Global Ecosystem Dynamics program, or by agencies with clear mandates, 
such as Minerals Management Service's Environmental Studies program. Instead, GEM 
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Executive Summary 3 

is a research program directed by a Trustee Council made up of six agency 
representatives, each carrying responsibilities for mission-oriented state and federal 
agencies. The Trustee Council's role is made especially difficult because of the legal 
requirement that all its decisions be unanimous. GEM is supported by a staff that 
includes both scientists and non-scientists who have the unenviable job of balancing not 
only the expectations of the science community (the norm· when developing a new 
science program) but also the expectations of various other Alaskan stakeholders and the 
inevitable political forces present in the Trustee Council itself. 

While this committee whole-heartedly endorses the idea of a long-term ecological 
research program in the Gulf of Alaska and commends the Trustee Council and other 
public decisionmakers for having the foresight to create such a program, we want to be 
clear that this report is not an endorsement of implementation ofthe GEM program as 
currently designed. 

ELEMENTS OF ASOUND LONG-TERM SCIENCE PLAN 

The GEM program offers an unparalleled opportunity to increase our 
understanding of the functioning of large marine ecosystems in general and the northern 
Gulf of Alaska and its adjacent waters in particular. Few other research programs have a 
century-long time horizon. Thus, along with the opportunity afforded by GEM comes an 
obligation to craft a research plan that can endure over time. This plan requires a core set 
of measurements that can be taken consistently and indefinitely, as well as some 
flexibility to adjust to changes in conceptual understanding and research interests. 

Recent research evaluating coastal monitoring studies has identified seven themes 
necessary in all successful programs (Weisberg eta!., 2000): 

1. Clearly define program goals and anticipated management products. 
2. Recognize the differences between physic~al and biological monitoring. 
3. Accommodate differences in space-time scales among ecosystems as they 

affect sampling design. 
4. Develop an effective archival and data dissemination strategy. 
5. Develop data products that will be useful to decision makers. 
6. Provide for periodic program review and flexibility in program design. 
7. Establ.ish a stable funding base and management infrastructure. 

The committee concurs that these broad steps are central to all good research 
programs. In addition, the committee has identified a number of specific elements it 
deems essential for a successful long-term science program of the magnitude of GEM. 
These include development of a clear, strong conceptual foundation for the program, 
early definition ofa geographic scope and focus for study, an organizational structure led 
by a qualified chief scientist, involvement of stakeholders in the planning process and 
research, substantial attention to data management to ensure safekeeping and 
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accessibility, and periodic assessment of progress through synthesis and evaluation. The 
committee's report is structured into sections addressing these key' elements. 

CONCEPTUAL FOUNDATION 

The GEM program is conceived as a long-term monitoring program, because long 
time series are essential to detecting ecosystem change. However, it is absolutely vital to 
recognize that long-term monitoring per se will not necessarily lead to a better scientific 
understanding of the ecosystem. The value and utility of monitoring depends critically on 
the variables measured, the spatial and temporal extent and intensity of sampling, and the 
methods employed. Without clear vision of the desired goals at the outset it is very 
difficult to establish monitoring programs that will provide data that will actually be 
useful over time. This is why the monitoring program must have a strong conceptual 
foundation and be driven by broad, "big-picture" hypotheses . 

. For GEM the conceptual foundation needs to be broad, precisely because of the 
long time scale of the program. No one can know which theories, taxa, or processes will 
emerge as critical to the public or managers, or relevant to ecosystem functioning in 
future decades. Conceptual foundations that rest on a few indicator species, highly 
specific hypotheses (e.g., Pacific Decadal Oscillation), or current human· impacts (e.g., 
fishing) are likely to be too narrow and inflexible to· support the GEM mission. Instead, 
GEM must incorporate the sense that marine ecosystems change in response to physical 
and biological changes and human impacts, as is clearly expressed in the GEM mission 
statement. GEM planners are aware of the difficulty ofpursuing long-term monitoring in 
the face of short-term interests: The GEM program has provisions for multi-decade 
measurements and for shorter research programs targeting specific issues or hypotheses, 
so that GEM can respond to current concerns without sacrificing the gathering of long­
term data sets that will prove increasingly useful as they accumulate. 

Given its importance as a foundation and guiding force, the GEM conceptual 
foundation should not be hidden in volume II of the draft science plan (EVOSTC, 200 1); 
it should be located early in the articulation of the GEM science plan. 

SCOPE AND GEOGRAPHIC FOCUS 

Three important, interrelated elements must be addressed when defining the scope 
of a science plan, as a way of focusing attention on a practical subset of the many 
possible research questions. The first two elements, geographic focus and research 
approach, serve to set bounds on "where" the plan is applied. The geographic focus 
delimits the spatial extent of the plan. Research approach is the decision about how to 
divide research efforts in the geographic area (e.g., habitat types, species, flows of energy 
or materials, or the consequences of specitic perturbations). The third component of 
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scope, determining generally "what" will be measured, follows once the first two 
elements are agreed on and involves the selection of long-term variables to measure. 

When resources are finite, there are inevitable tradeoffs between the intensity and 
geographic scope of research. Given finite funds, multiple variables can be monitored in 
a small area or fewer variables can be measured in a larger area. The choice of 
geographic scale for a long-term science plan is based on considerations such as scientific 
criteria, the existing knowledge base, management needs, accessibility, and cost. 

The GEM plan has taken the entire Gulf of Alaska as its geographic scope. In its 
interim report the committee recommended that GEM first focus long-term research in 
Prince William Sound, and then extend geographic coverage over time. The rationale 
underlying this recommendation was the difficulty of designing a useful research plan for 
such a broad area given limited funds, coupled with the utility of extending existing time 
series at the core of the area affected by the spill in 1989. Nevertheless, the Trustee 
Council is !Yell within its prerogative to select any geographic scope, but if the program is 
to be successful, the scope should be justified on science and management grounds and 
must be appropriate to the funding level. Covering a large geographic scope in the 
absence of a scientific rationale (a unifying hypothesis) risks expending resources in a 
piecemeal fashion that will make synthesis and interpretation difficult. 

Because of the tradeoff between geographic scope ~nd intensity of research effort, 
science plans covering large areas must include methods for stratifying observations and 
allocating funds. This focus can be provided in a number of ways, including an emphasis 
on habitats (as selected by GEM planners) or via other organizing concepts such as 
species, hypotheses, time, or flows of energy. In the GEM planning document (EVOSTC, 
200 1), the decision to organize by habitat is acceptable, but there are several problems 
that should be addressed. In the draft plan, hypotheses are presented as repetitive 
questions in each habitat type, and they will need considerable refinement before they can 
guide research. Most importantly, the habitat divisions may create a barrier to 
understanding links and transfers among habitats. The committee cautions against the 
development of habitat-based subcommittees in the organizational structure, as there is 
substantial risk of neglecting linkages among habitats. 

Different strategies will be required for the three types of research included in the 
GEM plan-measuring variables long-term, carrying out shorter-term studies of 
processes, and synthesizing and analyzing collected data sets. It is appropriate to devote 
considerable time and effort to making effective choices of what, where, and when to 
measure. The committee finds little indication that hypothesis-testing will play a role in 
designing long-term research. Without clear hypotheses, there is little guidance on how 
these variables will be chosen, although the process appears to. include some modeling, 
gap analysis, and workshops. 
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ORGANIZATIONAL STRUCTURE 

A credible scientific program must assure that the science base is sound and that 
program planning, implementation, community involvement, coordination, proposal 
solicitation, peer review, funding, interactions among investigators, data management, 
program oversight and review, and public outreach are efficient. Most interdisciplinary 
marine ecosystem programs have a scientific steering committee (the equivalent of the 
Scientific and Technical Committee proposed by GEM planners [shown in Figure 4-1]) 
and a chief scientist or scientific director that together develop and implement the science 
plan and provide program oversight.· The chief scientist works closely with the steering 
committee, but is ultimately responsible for developing and implementing the program 
science plan, and has authority regarding all scientific decisions after consultation with 
the principle investigators and steering committee. The GEM plan does not include detail 
on organizational structure, but a flowchart provided by staff (Figure 4-1) contains the 
necessary elements, although how these elements are implemented and given authority 
for real action is, of course, key. 

Science planning must continue during the life of the GEM program to assure 
program success. The core variables to be measured must be carefully selected and 
should not be modified without careful consideration during the life of GEM. This 
strategy will assure that consistent long-term data are obtained with the principal 
objective of distinguishing between human induced and natural changes in the Gulf of 
Alaska ecosystem. The Scientific and Technical Advisory Committee may be of value in 
both developing monitoring protocols and requests for proposals, but such a committee 
should not be the sole mechanism by which the variables to be measured are selected. 
Other input might be sought through targeted workshops designed to synthesize existing 
knowledge and determine the location and frequency of measurements of key biological, 
chemical, and physical variables. 

COMMUNITY INVOLVEMENT 

Community involvement and the incorporation oftraditional knowledge is critical 
to the GEM program's long-term success. Early GEM-related documents indicated a 
clear desire to incorporate community involvement and traditional knowledge, however 
this emphasis has receded in successive documents. The committee urges the Trustee 
Council to reconsider this change in emphasis. 

Why is incorporation of community involvement and traditional knowledge 
important? First, community involvement and traditional knowledge can contribute to the 
overall focus on ecosystem monitoring. Local residents possess valuable ecological 
knowledge that can be directly incorporated into established scientific models. Local 
residents can be a source of important research questions and can help assure that 
research is relevant to both ecological and community needs. In addition, local residents 
offer potential efficiencies in data collection efforts. 
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A second rationale relates to equity issues. The GEM program, like the Trustee 
Council itself, is the result of settlement funds dedicated to restoration of an ecosystem 
damaged by a human technological disaster (Erikson, 1994). This damaged ecosystem 
includes resource-dependent human communities (Picou and Gill, 1996), and these 
stakeholders have a justifiable interest in the outcome ofthe resulting activities. 

Public review does not equal public involvement, although it should be part of an 
overall commitment to public involvement. Meaningful community participation must 
consist of more than providing employment to local residents (to work on projects 
conceived and run by others). Treating local residents only as a potential labor pool 
ignores the critical factor of who asks the research questions. This does not mean that 
employing local residents is trivial or wrong but rather that the continued identification of 
involvement exclusively with employment is unnecessarily narrow. 

The committee believes that community involvement should be designed to 
promote meaningful participation and provide for flexibility as the GEM program 
evolves. In many respects the program will be breaking new ground in terms of 
integrating community involvement into a long-term science plan. · The committee is 
under no illusion that successful incorporation of community involvement and traditional 
knowledge in the program will be easy, but we conclude that it is necessary. 

DATA AND INFORMATION MANAGEMENT 

The legacy of the GEM program will be the data it collects. Given the objective of 
establishing a long-term measurement program in the Gulf of Alas.ka and its importance 
to both regional and national interests, GEM must make a strong commitment to data and 
information management. The goals must be to facilitate data exchange among GEM 
scientific investigators, make data available to the public and others outside the scientific 
community, and archive GEM data products. 

GEM will need to make a major commitment to fund data management activities, 
probably through a Data Management Office composed of a data manager, assistants, and 
the necessary infrastructure to organize, disseminate, and archive data. That office would 
develop data policies; implement a data management system; ensure preservation of data 
with relevant documentation and metadata; review data management etTorts; enforce data 
policies; and facilitate exchange of data with related oceanographic programs. GEM 
needs to be committed to the timely submission and sharing of all data collected by its 
researchers. 

Data management must have sufficient resources to accomplish its mission. 
Successful coastal monitoring etTorts allocate as much as 20 percent of their total budget 
to data management (Sustainable Biosphere Initiative, 1996; Weisberg et a!., 2000). 

The general description of the data management architecture in the draft GEM 
science plan is very good. The basic functions of data receipt, quality control, storage and 
maintenance, archiving, and retrieval are adequately addressed. The report recognizes 
that different types of data products will be needed for basic research and analysis, 
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modeling, resource management applications, and public outreach. Access to the data 
archives and software display will be an important component of public outreach. There 
will be multiple levels of complexity to data access, ranging from users with limited 
experience to use by the investigators who gathered the data. 

SYNTHESIS, MODELING, AND EVALUATION 

The committee understands the difficulty of writing a science plan to guide the 
GEM program for the next 100 years. It is simply not possible to know everything that 
should be addressed. Thus, the plan will need to be flexible. It must include procedures 
requiring synthesis of knowledge at specific points in time and opportunities to evaluate 
past efforts and make adjustments in direction. 

An initial synthesis needs to include several components. The first step for the 
GEM program to be successflt!, a much needed literature review, has been completed in· 
the "Scientific Background" section in Volume II, Part 3 of the GEM plan. The second 
step, compilation, assessment, and analysis of data, has not been done. This step is. 
critical to the third step, which is a synthesis·of Exxon Valdez oil spill research from 1989 
to the present. Although a few Trustee Council-supported programs have completed 
synthetic views of their results (e.g., Fisheries Oceanography, Vol. 10, Suppl. I, "A 
Sound Ecosystem Assessment Synthesis"), many have not. 

The knowledge gained and publicized about Prince William Sound is extensive 
because of Trustee Council funding. Retrospective analyses have led to new hypotheses 
and ideas in many instances; there is, however, much more to be gained from· the past 
studies that should be used to direct the future of GEM. The synthesis of data and 
assessment of what has been learned in the recent studies will provide a baseline from 
which to develop hypotheses to guide GEM research. Annual reports are not peer­
reviewed publications and do not qualify as syntheses. 

Synthesis and modeling are interconnected. For example, initially one could 
create a conceptual model to identify quantities that need to be measured, collect data, 
synthesize data, and then create a more refined quantitative model. Alternatively, one 
could collect and synthesize data, and then generate a statistical model that could be used 
to collect more data to verify the model. Regardless of the order of these steps and the 
sophistication of the techniques, the components of synthesis and modeling are both 
critical. The combination of synthesis and modeling provides tools for evaluation of past 
work, testing the appropriateness and accuracy of hypotheses, and generation of new 
hypotheses. 

The elements of a successful modeling component are outlined in the GEM plan. 
The GEM program should work toward more realistic and accurate numerical models for 
the prediction of ecological processes. The unparalleled opportunity of a long-term 
observation program in the Gulf of Alaska, coupled with a concerted effort in modeling, 
will produce exciting new tools for the management of the Gulf of Alaska's ecological 
resources. 
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CONCLUSIONS AND RECOMMENDATIONS 

Opportunity for Sustained Study 

Conclusion: GEM is an important opportunity to do truly long-term research in a marine 
ecosystem, and this long-term approach is essential to distinguish natural variability from 
human impacts. The long-term nature of the program, intended to cover a period of many 
decades, is the flagship contribution of the plan. Long-term research (i.e., monitoring) by 
definition must include sustained, consistent observations over a long period and thus· 
requires a long-term commitment from the highest levels of decisionmakers. This 
commitment will require a substantial financial investment. Short- and medium-term 
research is an appropriate way to address current questions and management needs, but 
the fundamental importance of the long-term program should not be lost. 

Recommendation: The majority of GEM funds should be spent on long-term research, 
that is, sustained observations of ecosystem components and ecological processes over 
decades. The committee concl\ldes that the GEM program should emphasize long-term 
research and data management because this is its special contribution to scientific 
understanding in Alaska's marine environment; most other research programs are short­
term. These long-term measurements will be necessary to differentiate the effects of 
natural variation from human-induced changes on the Gulf of Alaska ecosystem. The 
coastal Long-Term Ecological Research sites funded by the ~ational Science Foundation 
provide good models of such long-term research. 

Elements of a Sound Long-Term Research Plan 

Conclusion: A sound, long-term research plan must clearly define its conceptual 
foundation, scope, organizational structure, data management methods, and methods for 
periodic synthesis and review. The conceptual foundation presented in the draft science 
plan is adequate and with modest restatement as a hypothesis could be a useful focus for 
research. The science plan and research objectives need to be directly linked to this 
conceptual foundation. 

Recommendation: The current draft science plan (EVOSTC, 2001) needs to be 
shortened considerably by removing tangential materials so that it is a clear guide for the 
future. The conceptual foundation needs to be discussed early in the GEM planning 
document because that placement captures its importance as the fundamental building 
block on which the rest of the program depends. The science plan should include a broad 
conceptual foundation that is ecosystem-based. It should seek to understand natural and 
human-induced changes and it should be flexible to accommodate changing needs 
without compromising core long-term measurements. These hypotheses will provide a 
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bridge between the conceptual foundation and the eventual implementation ofthe science 
program. Because the conceptual foundation states that the ecosystem is affected by both 
natural variability and human-induced change, as the plan is implemented both of these 
drivers should be addressed in studies. 

Implementation of the GEM Program 

Conclusion: The planning process for GEM has been difficult and costly, but the 
investment in planning is critical for success. Long-term measurements cannot begin until . 
after the appropriate variables have been identified, and these must be based on the 
conceptual foundation and hypotheses. The planning and design of sampling will 
continue to take considerable time and effort in the early years of the program. It is more 
important to identify the right variables than to rush to collect data. 

Recommendation: The GEM plan and planning process needs to provide careful 
consideration of what to measure, how often, and where, based on input from a broad 
cross-section of the scientific community, local communities, and managers. These 
decisions on hypotheses and attendant measurements should be made by the chief 
scientist working with the Scientific and Technical Advisory Committee and other 
independent scientists and stakeholders over the course of several years as program 
implementation gets underway. 

GEM's Role in Gulf of Alaska Research 

Conclusion: GEM's primary goal should be to develop a comprehensive and eventually 
predictive understanding of the Gulf of Alaska ecosystem. The long-te:rm nature of GEM 
will enable it to serve as a framework for marine research in the Gulf of Alaska. Other 
programs will come and go on shorter time frames and should be encouraged to 
coordinate with GEM, but GEM does not have the resources to be the central 
coordinating body for all such efforts. 

Recommendation: The focus of GEM should be its long-term program, and GEM 
decisionmakers should not try to do too much or this will dilute GEM's limited resources 
and impact. Because of the long time frame of GEM, it can provide a building block for 
partnering with other programs that will come and go, but it should not be distracted by 
the idea of assuming leadership of Gulf of Alaska marine research. 

Recommendation: GEM should not see its role as filling the gaps in other programs, 
because adding these kinds of activities will inevitably erode funding for the GEM core 

. measurements. This does not preclude GEM from involvement in other programs in 
which the research is addressing issues or collecting data that has been identified as 
necessary for addressing the central hypotheses of GEM. 
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Recommendation: It simply is not possible for GEM, given its resources, to play a 
leadership role in both scientific research and day-to-day support of resource 
management. GEM should not be involved in the types of monitoring that are typically 
the responsibilities of agencies. GEM should not subsume routine surveys, stock 
assessments, and data collection that have been the normal province of resource 
management agencies. Of course, a large monitoring program like GEM will supply 
much information that is useful to resource management agencies as a result of its own 
activities. 

Community Involvement 

Conclusion: The GEM plan does not currently describe effective and meaningful ways 
to involve local communities. This involvement should occur at all stages, from planning 
(e.g., selecting the questions to be addressed and variables to be monitored) to oversight 
and review. Local knowledge and traditional ecological knowledge can be used to 
generate ecologically sound and socially relevant research ideas. Science and community 
partnerships can lead to achievements that neither could attain independently. 
Specifically, such collaborations provide scientific knowledge as well as community 
education and local support of science. These outcomes are important especially because 
of the long-term nature of GEM; such involvement might be less critical in shorter 
programs, but the century-scale requires the establishment of long-term bonds. 

Recommendation: The Trustee Council and GEM program staff must continue to seek 
ways to build meaningful community involvement at all stages of planning and 
implementation, from selecting the questions to be addressed and identifying the 
variables to be monitored to providing program oversight. It was outside the scope of 
this committee to advise specifically on what programs or methods to use; neither are we 
as experienced as GEM staff in dealing with Alaska's diverse communities of interest. 
Nonetheless, we are certain that the community involvement debate will continue until 
better resolution ofthis issue is found. 

Geographic Scope 

Conclusion: No program can be expected to meet the needs of all potential data users, 
and tradeoff's are inevitable between the intensity and spatial range of sampling. That is, 
if the scope of GEM is physically large, then its long-term research component will be 
able to collect less information at any one site (because there is a finite amount of 
information that can be collected with finite financial resources). If the scope of GEM is 
physically smaller, there can be more monitoring sites or more types of information 
collected. Research projects and sampling will need to be selected very carefully to avoid 
diluting activities so that their usefulness is limited. GEM planners can choose to obtain 
more limited information from a large area or more in-depth information from a smaller 
area. 
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Recommendation: GEM planners must make an explicit choice on how to focus the 
program's research. There are many options for carrying out coordinated research that 
avoids piecemeal projects. One option is to concentrate on a particular geographic area, 
as the committee recommended in its interim report. Another possibility is to target a few 
variables across a broad geographic range, such as measuring physical oceanographic 
variables over long time periods (temperature, salinity, currents). It is possible to 
concentrate attention on particular habitats in a large geographic range. These choices 
must be guided by the conceptual foundation and the hypotheses sele?ted for 
investigation. 

Using Habitat as an Organizing Concept 

Conclusion: GEM or any large research program can organize its effort and funds in 
many ways and still be successful. The habitat approach described in the GEM science 
plan is one way of dividing attention and funds, and it has the advantage of being 

. understandable to many of the program's key stakeholders. GEM planners need to be 
aware of its one critical disadvantage: a habitat approach can fail to address key linkages, 
flows, and processes between habitats, which is where many of the most interesting 
lessons of the long-term GEM program might be seen. 

Recommendation: Given the habitat approach selected GEM planners must make a 
concerted efiort to ensure that the program has clear, concrete mechanisms to address 
cross-habitat links. This does not necessarily mean creating a linkage subcommittee but 
rather building into each habitat study the opportunity to make measurements of flows 
among habitats and highlight other interactions. Across-habitat connections must be 
addressed during synthesis and modeling. These efforts are essential to creating a truly 
integrated program, where the whole is greater than the Sum of the parts. 

Organizational Structure 

Conclusion: The GEM research plan is being developed to carry out long-term research, 
short-terin research, and synthesis and modeling of data sets. Soliciting proposals, 
evaluating proposals, and the time frame for the research effort and its funding will differ 
for these scientific activities. The current science plan does not distinguish among these 
activities in terms of the procedures necessary to manage them and achieve useful results, 
or even that the goals of these three approaches differ. Strong scientific guidance is 
required through all the activities of GEM. 

Recommendation: GEM planners, with input from the science community, should 
identify how these three kinds of scientific endeavors will be incorporated and managed 
within the science plan. For instance, long-term research projects (i.e., monitoring), short-
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term research projects,. and synthesis efforts will require different mechanisms for 
proposal solicitation and evaluation and different time frames for funding. 

Recommendation: The scientific leadership of the GEM program should be in the 
hands of a chief scientist advised by a Scientific and Technical Advisory Committee. 
The chief scientist should have adequate assistance to execute the program. 

Conclusion: The organizational structure supporting GEM should be set up to ensure 
ongoing, independent scientific oversight and review, It should be easy for new 
researchers and local community members to be involved in planning and carrying out 
the research projects. If the Scientific and Technical Advisory Committee is to function 
effectively and play a leadership role in developing and directing the GEM scientific and 
technical program, its membership must be selected carefully. 

Recommendation: The Scientific and Technical Advisory Committee will play a key 
role in leading the GEM program and ensuring program credibility. Committee members 
should be chosen based on their scientific expertise and their ability to link across the 
marine habitats and disciplines. To obtain the best program oversight over time there 
should be regular rotation of the members of all advisory groups, such as the Scientific 
and Technical Advisory Committee. Advisory Committee members should be and 
should be perceived to be neutral parties who are focused on the long-term success of the 
program. Members may need to be compensated for their service; they should have term 
limits of three to five years with no direct GEM research funding during their period of 
servtce. 

Recommendation: The design of proposal solicitations and final recommendations for 
Trustee Council funding should be major functions of the Scientific and Technical 
Advisory Committee and chief scientist. In designing proposal solicitations, the 
Advisory Committee should be responsible for developing the scientific and technical 
subjects required to address GEM goals. Community workshops hosted by the Scientific 
and Technical Advisory Committee would be one method to help articulate community­
generated research needs and could be a way to increase the participation of local 
communities that use Gulf of Alaska resources. The Scientific and Technical Advisory 
Committee and chief scientist should be responsible for organizing workshops designed 
to provide input on core variables to be measured over time. Final decisions on variable 
selection can be based on hypotheses proposing how each variable provides insight into 
human and climate-based changes in the ecosystem. 

Recommendation: There should be an open process for nominating individuals to serve 
on the Scientific and Technical Advisory Committee, both during its initial formation and 
as the GEM program continues. Various independent scientitic groups can assist in the 
initial formation to help broaden the selection process and find candidates with suitable 
experience in the initiation and implementation of large-scale, long-term ecological 
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research. The chief scientist should review the nominations and recommend selections, 
with appropriate documentation, to the Trustees, who are responsible for the 
appointments. 

Data and Information Management 

Conclusion: There will be significant costs associated with data and sample processing 
and with data archiving. It is a common mistake to underestimate the cost of data and 
information management. To extract the full scientific value of any research program 
data and information must be made available to the scientific community, resource 
managers, policy makers, and the public on a timely basis. Each of these audiences will 
require information in a different format. The committee commends the initial 
development of data management procedures; careful implementation of these 
procedures is key. 

Recommendation: GEM should create a comprehensive Data Management Office (not 
just an archive but a group of people who address these issues). Other large science 
programs spend as much as 20 percent of funds on data management. The multi-decadal 
scale of GEM will require a similar commitment. 
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Planning Long-Tenn Ecosystem Science 

In 1989 the T/V Exxon Valdez spilled about 11 million gallons of crude oil into 
Prince William Sound in Alaska, setting off a cascade of effects that still have 
repercussions more than a decade later (Figure 1-1). One result was that in 1991 the U.S. 
District Court approved a civil settlement that required Exxon Corporation to pay the 
United States and the State of Alaska $900 million over 10 years to restore the resources 
injured by the spill and to compensate for the reduced or lost services (human uses) the 
resources provided. Under the court-approved terms of the settlement the Exxon· Valdez 
Oil Spill Trustee Council made up of three federal and three state members was formed 
to administer these funds. The mission of the Trustee Council has been to return the 
environment to a "healthy, productive, world-renowned ecosystem" by restoring, 
replacing, enhancing, or acquiring the equivalent of natural resources injured by the spill 
and the services provided by those resources. It also set aside some of the funds to create 
a permanent trust to support continued, long-term research and monitoring in the region. 
At this point the Trustee Council is developing a plan to guide this new research program, 
to be known as the Gulf Ecosystem Monitoring (GEM) program. 

As part of its mission the Trustee Council has disbursed research funds for almost 
10 years, at first for damage assessment activities and then for monitoring and research to 
better understand the ecosystem and to understand impacts of the oil spill on important 
"resource clusters," or communities/resources (e.g., salmon, herring, marine mammals, 
subsistence resources). Extensive research has been conducted over the decade, making 
this the most studied cold water marine oil spill in history. In keeping with its mandate 
and after extensive public input the Trustee Council decided to use the trust fund to 
support continued research and monitoring in the region into the future. The GEM 
program has a unique opportunity to obtain the long time series of data necessary to 
support research on the etTects of decadal-scale change on the structure, function, and 
ability of a marine ecosystem to provide goods and services to people. This research 
program will provide the depth and continuity of data collection necessary for both 
practical management lessons and deeper understanding of the causes and etTects of 
ecosystem change. 

15 
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Gulf of Alaska 

FIGURE 1-1 Region encompassed by GEM. 

The Trustee Council showed great foresight in setting aside funds over the years 
to create the trust fund that will now provide long-term funding to the GEM program. As 
envisioned, the program will offer an unparalleled opportunity to increase understanding 
of how large marine ecosystems in general, and Prince William Sound and the Gulf of 
Alaska in particular, function and change over time. The· committee believes that it 
stands to be a significant program of importance to Alaska, the nation, and the scientific 
community. 

THE COMMITTEE'S CHARGE 

To ensure that its plan for long-term research and monitoring in the Gulf of 
Alaska ecosystem is the best possible, the Trustee Council asked the National Academies 
for assistance, and a specially appointed committee was formed to review the scope, 
content, and structure of the draft science program and draft research and monitoring 
plan. The Committee to Review the Gulf of Alaska Ecosystem Monitoring Program was 
asked to provide independent scientific guidance to the Trustee Council, research 
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community, and public as the Trustee Council develops a comprehensive plan for a long­
term, interdisciplinary research and monitoring program in the northern Gulf of Alaska. 
Specifically, the committee was charged to 

• gain, through briefings and literature review, familiarity with the relevant 
body of scientific knowledge, including but not limited to that developed by the research 
and monitoring activities sponsored by the Trustee Council in the past. 

• convene one or more information-gathering meetings in Alaska, where 
researchers, the public, and other interested people can convey their perspectives on what 
the research and monitoring plan should accomplish. 

• review the general strategy proposed in the draft science program (which 
includes information on the social and political context, mission, approach, and scientific 
background) and make suggestions for Improvement. 

• review the draft research and monitoring plan, including the scope, structure, 
and quality of the approach proposed for a long-term research and monitoring program in: 
the northern Gulf of Alaska. This includes whether the conceptual foundation provides 
ao adequate basis for long-term research and monitoring, and whether the research and 
monitoring plan adequately addresses gaps in the knowledge base and existing 
uncertainties. 

Since this committee was formed in June 2000 we met five times to discuss the 
GEM program and consider the strengths and weaknesses of the program's planning 
documents. We have conveyed our comments and recommendations in a letter report 
(November 2000) with advice on program timing and in a more detailed interim report 
(February 2001) that critiqued an early draft of the program's science plan. These reports 
focused on the early planning for GEM, were specific to the draft planning documents, 
and were primarily directed to program staff. In this final report we provide broader 
comments and a document that has more general and longer-lasting lessons about which 
elements are essential to the success of a long-term research and environmental 
monitoring program such as GEM. 

ELEMENTS OF A SOUND LONG-TERM SCIENCE PLAN 

The world's oceans have long been viewed as producing an inexhaustible supply 
of protein and other goods and services for human use. But evidence of the adverse 
effects of human activities on marine ecosystems is increasing and reminding us that the 
ocean's resources are not inexhaustible (NRC, 1999a). It is increasingly clear that the 
structure and functioning of marine ecosystems is profoundly linked to variability and 
changes in ocean climate and that those changes can occur rapidly. One of the greatest 
challenges facing society, and particularly managers of marine living resources in the 
Gulf of Alaska and elsewhere, is to understand the relative effects of human activities and 
natural changes in ocean climate on the goods and services supplied by marine 
ecosystems (NRC, 1996). 
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Why is this so difficult? One reason is that marine ecosystems are large, complex 
interactive systems in which organisms, habitats, and external influences act together to 
regulate both the abundance and distribution of species (NRC, 1999a). Species 
interactions and the effects of variability in ocean climate on those interactions occur at 
spatial scales ranging from centimeters to hundreds of kilometers and on temporal scales 
ranging from minutes to decades. Human activities also act at various scales and may act 
selectively on certain components of an ecosystem (e.g., higher trophic levels), although 
such activities can have cascading effects throughout marine ecosystems (Carpenter et 
al., 1985; NRC, 1996). These disparate spatial and temporal scales make it difficult to 
measure the processes affecting marine ecosystems and to monitor ecosystem structure 
and functioning (Weisberg et a!., 2000). The diversity of temporal scales at which 
important processes affect marine ecosystems makes it difficult to measure many of these 
processes over short periods of time. Finally, perturbations to marine ecosystems often 
appear to act in subtle, nonlinear ways making it difficult to understand the consequences 
on ecosystem components that may be of particular interest to society, such as birds, 
mammals, and fishes. Given these challenges, we commend the Trustee Council for 
having the vision to develop a long-term ecological monitoring program that stands tci 
have great enduring value to the stakeholders ofthis vast and diverse marine ecosystem. 

Good management requires good information and the knowledge of how to use 
this information to predict the outcome of management decisions. Thus, a prerequisite of 
good management is good science. As the committee noted in its interim report, given 
the complexity of marine ecosystems and the failure of single-species management to 
produce sustainable fisheries in many parts of the world (NRC, 1999a), it is not 
surprising that both scientists and managers have increasingly promoted the concepts of 
multi-species or ecosystem-based management. However, it is clear that not enough is 
known about most large marine ecosystems, including the Gulf of Alaska, to implement a 
useful whole-system approach to management. 

It is reasonable to ask what an ecosystem-based approach to management could 
provide in the medium term that a single-species approach cannot. The National Research 
Council's Committee on Ecosystem Management for Sustainable Marine Fisheries 
considered two benefits (NRC, 1999a). One benefit is that it broadens the policy 
framework to include a wide range of ecosystem goods and services and it acknowledges 
the critical role of ecosystem processing in providing those goods and services. Another 
benefit is that there is an explicit recognition that segments of society may have different 
goals and values with respect to marine ecosystems and that those goals and values may 
conflict. The committee believes that the promise of an ecosystem-based approach to 
resource management, which recognizes the changing nature of both the physical 
environment and species interactions and the fact that many of these changes occur at 
time scales greater than several years, provides a forceful scientific rationale or 
conceptual foundation for the GEM program. The other benefit is an explicit recognition 
that segments of society may have different goals and values concerning marine 
ecosystems and that those goals and values may conflict. To meet its goals effectively 
the GEM program must take a longer (interdecadal) view at appropriate spatial scales. 
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GEM can respond to current concerns without sacrificing long-term data sets that 
will prove increasingly useful as they accumulate. A well-designed and broad-based 
program will provide the best possible scientific basis for dealing with short-term 
ecological issues of public concern. Indeed, a strongly designed program will provide a 
sound basis for additional attention to be paid to matters of urgency or immediate public 
concern, even if they are not central to the program itself. However, GEM will have to 
be carefully constructed to avoid being excessively distracted by real or perceived 
ecological crises. It will, therefore, be important to define clearly not only the program 
goals in terms. of scientific questions but also the products of the program that are 
expected to be of value to managers (Weisberg et a!., 2000). As stated by Weisberg ~t 
a!., "The most successful programs have been those with clearly defined users for the 
data they produce, which requires early interaction between scientists responsible for 
designing the program and targeted data users." The GEM program should not be used to 
substitute for routine monitoring and stock assessment activities that have customarily 
been the province of state and federal agencies. Such a use of GEM funding would 
constitute a tragic waste of an extraordinary opportunity. 

As conceived, GEM is meant to be a long-term monitoring activity, and long time 
series are essential to detecting change on intermediate and long time scales. It is vital to 
recognize that long-term monitoring per se will not necessarily lead to a better scientific 
understanding of the ecosystem. The value and utility of monitoring critically depends on 
the variables measured, the spatial and temporal extent, and intensity of sampling. 
Without clear vision at the outset it is difficult to establish monitoring programs that will 
provide useful data for sound resource management. This is why the monitoring program 
must have a strong conceptual foundation and be hypothesis-driven (Box 1-1). 

BOX 1-1 

Providing Focus By Selecting Key Research Questions 

GEM is a unique opportunity to establish a realistic long-term monitoring program. Thus 
one logical approach would be to focus the program around long-term monitoring as the core 
activity, with smaller elements added to meet other goals, and base the science plan around this 
two-prong structure. To make success more likely program planners would need to select a few 
key questions to guide the work, and these questions in turn should be based on some clear 
conceptual model (e.g., NRC 1995, 2000). One way to begin is to ask what parameters are most 
able to provide insight into the desired questions if there is a long time series of data available. 
Another approach is to identify the questions for their own sake and let them suggest the 
parameters to be monitored. 

The questions listed in Appendix C 2 of EVOSTC (2000a) are a good start. The quality 
and relevance of the questions suggested by members of various communities that made 
presentations in Anchorage on October 6, 2000, were excellent. For example, the question about 
the degree to which ocean conditions (productivity) affect the growth and survival of juvenile 
salmon and hence the degree to which science can help predict the probable percentage of 
returns from hatchery releases is very relevant. To answer this question requires information on 
physical, chemical, and biological features of the ocean, including information about salmon. 
Long time series of information on such factors would not only help answer the specific question 
but would be of great use for understanding related questions, such as insights into fluctuations in 
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the populations of other important ecosystem components, including marine mammals, crabs, 
marine birds, and herring. 

Several approaches <:;ould provide greater focus on GEM during implementation, even 
given its broad mission and goals. The committee is not recommending these as the "right" 
tasks, but as illustrations of the range of thinking that is necessary. 

• Develop a whole-ecosystem fishery model as a guide to think about what needs to be 
monitored. Such a model would use current and historical data to relate yields to climate data. 
and contaminant levels and might stress biological and physical endpoints (zooplankton and 
phytoplankton blooms, macrofauna populations) and climate and physical oceanography 
endpoints, in conjunction with modeling. . . ·::·,, 

• Identify indicator taxa for monitoring. Species should be selected based on th~ ~bility 
of monitoring information to provide information on ecosystem functioning, not solely to reflect · 
economic value or political importance. This takes smart choices so the indicator species ~eflect a 
wide set of variables for measurement and serve as sentinels to provide clear and early warning 
of change. 

• Conduct or take advantage of large-scale adaptive management studies that others 
implement. The Trustee Council does not have the authority to impose management changes, · 
but it could, for example, follow population trajectories in areas with and without fishery closures 
or record biogeochemical variables in bays before and after aquaculture oper:ations are instituted. 

The unique aspect of GEM is the guarantee of funding over a long time frame and 
the possibility of consistent, long-term measurement of species and processes in the Gulf 
of Alaska and Prince William Sound. Although it will require sustained commitment, 
long-term monitoring is an essential underpinning of the major goals of the GEM 
program, which stands to have great value as a model for how to monitor and understand 
other complex marine ecosystems. After all, the management issues facing users of 
Prince William Sound and the Gulf of Alaska are much the same as those found 
elsewhere in Alaska's marine waters and around the globe. Making Iong-term research 
the focus of GEM will create greater benefits to both basic understanding of the gulf 
ecosystem and its long-term management than would an abundance of short-term 
projects, many of which could be funded in other ways. 

Monitoring over extremely long time periods, such as envisioned in GEM, cannot 
be differentiated from research; research designed to evaluate the ecological· impact of 
climate change is of longer duration that the familiar three- to five-year process studies 
(Box 1-2). The development of long time series measurement is a crucial research tool 
for understanding ecosystem function. Along with the opportunity afforded by GEM 
comes an obligation to craft a research plan that can withstand the test of time. This 
requires a core set of measurements that can be taken consistently and indefinitely, as 
vvell as flexibility to alter both conceptual understanding and research interests. Long­
term programs should be moditied only when a compelling case is made that change will 
improve the program (Weisberg et al., 2000). 
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The committee identified a number of elements deemed essential for a successful 
long-term science program of the magnitude necessary to fulfill the mission statement 
and goals articulated for the GEM program by the Trustee Council (EVOSTC, 2000a). 
These elements are simi Jar to those in a recent synthesis of lessons learned in a number of 
large-scale coastal monitoring efforts (Box 1-3; Weisberg et al:, 2000). In addition, the 

·committee examined a number of existing science plans for lessons to help guide GEM 
planning (Box 1-4); although great variety was found in these plans, they generally 
confirm the importance of the elements determined by this committee as important. 

BOX 1-2 

Monitoring versus Research 

In oceanography today repeated measurements made for long periods of time are 
termed monitoring. Repeated measurements are made over shorter periods of time are termed 
scientific research. The only difference between the two is the duration of the sampling. Since 
the purpose of the long- and short-term measurements is the same, that is, observing the oceans, 
both should be considered as aspects of scientific research. Therefore, monitoring and research 
are indistinguishable from one another except in duration of the observations. 

It is expected that some measurements will be made over the entire duration of GEM, 
whereas others will be of briefer duration-years, months, days, or hours. The short-term' 
measurements will allow the study of short-term processes, but their contributions to scientific 
research are not necessarily greater or lesser than the sustained observations. Therefore, the.· 
GEM research program should consist of ocean observations of various durations with short-terrri · .. · 
sampling embedded within the sustained observations. 

Elements seen as essential to the GEM program include: 

I. A conceptual foundation. A conceptual foundation expresses the main focus 
of a plan and provides a general picture of how parts of the ecosystem function and 
interact. A broad conceptual foundation with a sound scientific basis provides a strong 
scientific justification for a program and· helps to defend it from criticism and political 
pressures over time. It provides an intellectual structure that can guide modification of 
the program if that becomes necessary. 

2. A scope and geographic focus for study. In any ecosystem study, a trade-off 
exists between the extent of the region to be studied and the quality, density, and 
frequency of measurements (Weisberg et al., 2000). It is necessary to identify that 
portion of an ecosystem that can be monitored with sufficient intensity to provide the 
density of measurements needed to identify change at the desired level of scientific 
confidence. The Exxon Valdez Oil Spill affected Prince William Sound, the northern and 
western Gulf of Alaska, and lower Cook lnlet. Selecting an appropriate subset of the 
northern Gulf and its adjacent waters that can be studied over the long term as a 
connected whole will challenge the GEM program. 

3. Scientific leadership. GEM must have strong scientific leadership. A 
Scientific and Technical Advisory Committee should provide scientific oversight and 
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ensure the scientific integrity and quality of the GEM program. An appointed chief 
scientist or science director should have responsibility for leading and implementing the 
GEM science program. 

The selection of particular projects and observations is achieved through a 
program's organizational structure, influences who is involved in honing the conceptual 
foundation into testable hypotheses and research questions, and how open the program is' 
to new personnel and ideas. A vibrat)t and innovative program must encourage new 
people to .become involved over time, yet long-term plans inevitably reward people with 
previous experience. 

Periodic external review of the science program can ensure that the chief scientist 
and the Scientific and Technical Advisory Committee have the vision and discipline 
necessary to run a successful program. 

4. Involvement of stakeholders in the planning process. Large scientific 
programs designed to understand ecosystems used by a variety of different communities 
require the support of those communities if the programs are to be of maximum utility. 
Communities affected by such studies include not just program managers and the 
scientjsts involved in conducting research, but also those who live adjacent to the 
ecosystem, those who harvest ~esources (whether for subsistence or commercial use) in 
the ecosystem, and those who use the ecosystem for recreation. When those diverse 
communities can be brought together to plan the studies, rather than just being asked to 
approve or comment on what others have planned, there is a greater chance of a more 
holistic view of the goods and services of concern to society and thus the opportunity to 
design a more satisfactory science program that will enjoy long-term community support. 

5. lvfanagement of data to ensure safekeeping and accessibility. Data 
management is crucial to a monitoring program because of the need for storing and 
retrieving large amounts of data (Weisberg et al., 2000). Large long-term scientific 
studies generate enormous amounts of data, data that must be useful far into the future. 
One fundamental aspect of data management is that it be designed specifically to support 
the central purpose of a long-term science program, that is, the comparison of 
measurements over long periods of time. First it is essential that there be a mechanism for 
archiving data that will be durable and that permits data transfer from one storage 
medium to another as technological innovations appear. A second challenge is to support 
real-time sharing of data within the program, which is essential for collaboration and 
integration between disciplines and geographic subdivisions of the study. Third, there 
needs to be pub I ic access to data and data products so that the broader community can 

. assess the progress of "their" ecosystem study. Delivery of timely and appropriate data 
products will be essential if decision makers are to benefit from the program (Weisberg et 
al., 2000). The successful accomplishment of these three elements makes the data 
management program the heart of a large long-term scientific program. 

6 .. Assessment ofprogress via ~ynthesis and evaluation. Synthesis and evaluation 
are essential scientific activities. They provide information on whether a prograr:n is 
making progress toward testing hypotheses and in achieving an understanding of 
ecosystem function. Syntheses will require a variety of modeling efforts (conceptual, 
statistical, and numerical), and one should be aware that both the modeling of results and 
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the acquisition of data will vary considerably between physical and biological aspects of 
the research program (Weisberg et al., 2000). Although generating syntheses of long­
term data from these different disciplines is likely to be a challenge, doing so will be 
important to the long-term success of the GEM program. 

This report is divided into sections that address the above elements and includes 
insights drawn from other long-term science plans regarding issues such as governance 
structures and data management. Finally, the committee summarizes its conclusions 
about planning the GEM program and provides recommendations to help guide its 
continued development. 

BOX 1-3 

Themes Needed in All Coastal Monitoring Programs 

1. Clearly define program goals and anticipated management products. 
2. Recognize the differences between physical and biological monitoring. 
3. Diffe,rences in space-time scales among ecosystems affect sampling design. 
4. Develop an effective data dissemination strategy . 
. 5. Develop data products that will be useful to decision makers. 
6. Provide. for periodic program review and flexibility in program design. 
7. Establish a stable funding base and management infrastructure. 

BOX 1-4 

Common Elements of Other Science Plans 
' ... :· .. ·· 

The term "science plan" has an elusive definition, encompassing documents as disparate 
as specific research proposed for the upcoming field season (e.g., Palmer Station Long-term 
Ecological Research) and new visions of multi-disciplinary research to inspire funding (e.g., 
RIDGE 2000). We examined a number of science plans in an effort to define our expectations of 
the GEM program plan. These plans are described briefly here. 

1. The Long-term Ecological Research (L TER) funded by the National Science 
Foundation (NSF) is perhaps the premier long-term scientific monitoring program in the United 
States. The coastal L TERs (e.g., Everglades, Georgia, Santa Barbara) are of particular 
relevance to the GEM program because they-like GEM-consider the connection between 
marine and terrestrial ecosystems. In addition to perhaps providing some ideas to follow as 
models for GEM, there are opportunities for scientific exchange between scientists working on 
those L TERs and GEM scientists, and perhaps even the possibility of joint activities, especially 
where large-scale processes are involved. Many of the Long-term Ecological Research (L TER) 
sites include science . plans or proposals outlining the goals of on-going research and 
organizational structure of personnel involved in projects and administration. <http://lternet.edu>. 

2. SOLAS (Surface Ocean Lower Atmosphere Study) seeks "to achieve quantitative 
understanding of the key biogeochemical-physical interactions and feedbacks between the ocean 
and the atmosphere, and how this coupled system affects and is affected by climate and 
environmental change." SOLAS has three foci: biogeochemical interactions and feedbacks 
between ocean and atmosphere; exchange processes at the air-sea interface and the role of 
transport and transformation in the atmospheric and oceanic boundary layers; air-sea flux of C02 
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and other long-lived radiatively active gases. The science plan addresses the importance of 
modeling and long time series .. <http://www.ifm.uni-kiel.de/ch/solas/plan-index.html>. 

3. The science plan for EOS (Earth Observing System) justifies measurements being 
taken using a variety of remote-sensing techniques. Among science plans it is unusual in being 
exceptionally long (the summary alone is 64 pages) and incorporating mostly background rather 
than unanswered questions. No organizational structure is outlined, presumably because this fits 
within NASA structures. "The Earth Observing System (EOS) Science Plan is the product of · 
leading scientists around the world who are participating in NASA's ESE/EOS program. The 
purpose of the Plan is to state the concerns and problems ·facing Earth. Science today, and to 
indicate contributions that will be made toward providing solutions to those problems, primarily 
through the use of satellite-based observations that will be obtained with EOS satellites and 
instruments." Seven focal areas are: atmospheric circulation, ocean, atmospheric chemistry, 
hydrology, cryosphere, stratosphere, and volcanoes. · · · 
<http://eospso.gsfc.nasa.gov/sci_plan/chapters.html>. 

4. The SALSA (Semi-Arid Land Surface Atmosphere program) science plan was 
prepared by the U.S. Department of Agriculture's Agricultural Research Service to inspire and 

·encourage collaboration. Much like the GEM program, "the Semi-Arid Land-Surface-Atmosphere 
.Program is a multi-agency, multi-national global-change research effort that seeks to evaluate the . 
consequences of natural and human-induced environmental change in semi-arid regions. The 
ultimate goal of SALSA is to advance scientific understanding of the semi-arid portion of the 
hydrosphere-biosphere interface in order to provide reliable· information for environmental 
decision-making. SALSA will accomplish this through a long-term, integrated program of 
observation, process research, modeling, assessment, and information management, using both. 
existing and innovative technologies, and sustained by cooperation among scientists and 
information users." Unlike the GEM program, SALSA has no money of .its own; government· 
agencies intend to provide data management capacity and to encourage and enhance. scientific 
collaboration. <www.tucson.ars.ag.gov/salsa/archive/documents/plans/salsascienceplan.PDF>. 

·. . . ' . .. < 

5. PSAMP (Puget Sound Ambient Monitoring program)doci.Jments are not billed as a 
science plan, but. they demonstrate how one group has justified the use of indicators in a marine 
system. "Monitoring and research are vital to understanding the status of Puget Sound's health. 
The Puget Sound Ambient Monitoring Program (PSAMP) brings together local, state, and federal 
agencies-coordinated by the Action Team-to assess trends in environmental quality in the 
Sound. Information from the program is used to evaluate the effectiveness of the management 
plan and set priorities for the work plan. Through PSAMP studies, data on marine and fresh .· 
waters, fish, sediments and shellfish in Puget Sound have been collected since 1989; surveys of 
nearshore habitat have been conducted since 1991; marine bird populations have been 
surveyed since 1992; and marine bird contamination has been studied since 199tj." 
<http://www.wa.gov/puget_sound/Programs/PSAMP.htm>. · 

6. RIDGE (Ridge Inter-Disciplinary Global Experiments) 2000: "This plan is the product of 
three highly interdisciplinary planning meetings attended by more than two hundred scientists. 
Attendees strongly endorsed the creation of a RIDGE 2000 program that will work towards a 
comprehensive, integrated understanding of the relationships among the geological and 
geophysical processes of planetary renewal at mid-ocean ridges and the seafloor and 
subseafloor ecosystems that they support. Studies under this new program will be defined by an 
integrated, whole-system approach encompassing a wide range of disciplines, and a progressive 
focus within scientifically defined, limited geographic areas." The science plan distinguishes 
integrated (multiple disciplines focused on one place), exploratory (discovery of new places), and 
time-critical studies (responding to tectonic events). Each category is addressed in terms of 
overarching goal (conceptual foundation}, questions and hypotheses, and the scope or approach 
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for answering the questions. Technology (measurement devices) and infrastructure (data 
management) are addressed at the end of the plan. Because the plan was written to motivate 
federal funding of portions of the plan, there is no explicit description of organizational structure. 
<http:/ /ridge. ace. orst. edu/R2KIR2Ksciplan/>. 

7. "The IPRC (International Pacific Research Center) Science Plan defines the Center's 
overall structure. It states the IPRC mission, presents four scientific themes and goals, describes 
specific objectives, and outlines strategies for. attaining them." Three of the themes are 
geographic, focused on Pacific and Indian ocean climate variation, effects of western Pacific 
Ocean flows on climate, and the Asia-Australian monsoon system. The fourth theme addresses 
global change as it affects Asia-Pacific climate. The plan includes personnel and infrastructure 
requirements, and mechanisms for internal management and external guidance. 
<http://iprc.soest. hawaii .edu/ip rc_science/>. 

These brief descriptions should make it clear that almost all have at their core a working 
understanding of the structure and function of a complex environmental system. Surprisingly, 
many of the plans incorporate long-term change or natural versus anthropogenic change in this 
conceptual foundation. The following elements are common to many of the plans we examined:· 

1. The conceptual model and hypotheses to be tested are defined early in the plan. 
2. The scope of the plan is defined in terms of place (PSAMP), linkages and flows 

(SOLAS), or habitat (SALSA, RIDGE). . 
3. Products relevant to management or plans for outreach are described. 
4. · Data management strategies are provided. . . . . . 
5 .. The goa:ls of most programs are expected to be achieved through a combinatioru)f. 

long-term research, short~term research, and modeling and synthesis. · .~ ' 

These common elements map fairly well onto the elements the ~ommittee e~alu~ted:fo~ 
GEM: conceptual foundation, scope, community involvement, data management, and synthesis 
and review. We note the lack in most plans of explicit descriptions of organizational structure. 
This lack probably occurs because the organizational structures are already in place (for 
instance, in NASA) or because they will never be in place (for many of the science plans that · 
describe loose collaborations). GEM, however, requires an organizational structure to be defined , 
that will disburse furilds and involve communities effectively. One other major difference is the 
size of the plans: Most science plans (with the exception of EOS) tend to be 10-30 pages long. 
Such conciseness is intentional so that the purpose, scope, and methods can be synthesized 
down to a clear foundation, and knowing that the scientists involved will work out as the program 
evolves. 

The committee also notes that no plans are designed to involve local communities or 
traditional ecological knowledge in the formation of research questions and activities. Rather, 
these plans portray community involvement only through outreach. GEM is in the challenging b~t 
exciting position to craft a science plan that bridges science and society in ground-breaking 
fashion. 
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The Importance of a Conceptual Foundation 

The stated mission of the Gulf Ecosystem Monitoring (GEM) program is broad 
and ambitious: "to sustain a healthy and biologically diverse marine ecosystem in the 
northern Gulf of Alaska and the human use of the marine resources in that ecosystem 
through greater understanding ofhow its productivity is influenced by natural changes 
and human activities" (EVOSTC, 2000a). According to this missiol'l, GEM has a dual 
purpose: to sustain a healthy ecosystem and to ensure sustainable human uses of the 
marine resources. The second part of the mission statement assumes that these objectives 
will be accomplished by understanding how both natural changes and human activities 
influence ecosystem productivity. Implicit in this rationale is that it ·is possible to 
separate the causes of natural changes from human-induced changes. It also assumes that 
a successful monitoring program has to take into account both climate change and 
changing patterns of human exploitation (e.g., fishing practices), which could call for 
attention to a very complex array of variables. 

The GEM program is a long-term monitoring program, and long time series are 
essential to detecting ecosystem change on intermediate and long time scales. The first 
step in any research program, particularly one such as GEM, is development of a 
conceptual foundation, which must be broad, because of the program's long time scale. 
No one can know what theories, taxa; or processes will emerge as critical to the public or 
managers or relevant to ecosystem functioning in future decades. The choice of a 
conceptual foundation is critical, as this will drive the choice of species and parameters to 
monitor. Conceptual foundations that rest on a few indicator species, specific hypotheses 
about marine ecosystems (e.g., Pacific Decadal Oscillation), or current human impacts 
(e.g., fishing) are likely to be too narrow and inflexible to support the GEM mission. 
Instead, the GEM conceptual foundation needs to incorporate the sense that marine 
ecosystems (processes and taxa) change in response to physical and biological changes 
and human impacts, as is clearly expressed in the mission statement. Even if the same 
endpoints for monitoring could be reached by choosing variables to measure in the 
absence of a broad conceptual foundation (NRC, 1995), it would be difficult to justify 
them without a conceptual foundation that provides the broad context and helps illustrate 
relationships. 

A solid conceptual foundation will butTer GEM against inevitable shifts in public 
concerns, such as current concerns with Steller sea lions. Indeed, GEM is aware of the 
difticulty of pursuing long-term monitoring in the t~1ce of short-term interests. There are 
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provisions for multi-decade measurements and for shorter research programs targeting 
specific issues or hypotheses, so that GEM can respond to current concerns without 
sacrificing long-term data sets that will prove increasingly useful as they accumulate. A 
well-designed and broad-based program will provide the best scientific basis for 
understanding many ecological issues of public concern. 

Rendering the conceptual foundation into specific research activities implies the 
generation of questions. These questions can come from members of the sCientific 
community as well as members ofthe native communities, fishing communities, state and 
federal resource managers, and any other stakeholders. The benefits of meaningfully 
incorporating local communities are twofold: local knowledge and participation can 
enrich the scientific program and reciprocally provide a broader basis of support and 
understanding for the program mission. Indeed, while it is appropriate and probably 
necessary that a scientific conceptual foundation be developed primarily by scientists, the 
ability of local communities to inform and provide knowledge of the ecosystem must be 
emphasized. 

Finally, the conceptual foundation must be compatible with the mission of GEM. 
This mission, as stated in the program, is broad and somewhat indefinite. Despite its 
breadth, the mission does focus some attention on the reciprocal interactions between 
humans and the marine environment, although the emphasis is heavily on natural 
variability, with less attention to measuring human-induced change. Humans derive 
goods, services, and pleasure from the ocean and consequently, marine systems are 
affected by these human activities. This occurs in a context of regional climatic and 
oceanic change, changes that will inevitably and unpredictably occur during the time 
scale of GEM. 

Almost all resource management issues require society to determine the cause of 
observed system changes. Thus, the conceptual foundation provides a framework for 
thinking about the kinds of measurements and studies that will be needed if we hope to 
understand the influences of environmental variation and human activities on the delivery 
of goods and services from the marine ecosystems. To do this effectively the architects 
of the GEM program have appropriately taken the long-term view. 

The GEM conceptual foundation in the second volume of the August 31, 2000 
draft science plan is adequate; it is broad enough to serve over time, interdisciplinary, and 
encompasses ecosystem interconnections. It deals with both oceanic and terrestrial 
ecosystems and the ways in which climate and humans influence the production of 
energy and its flow through these interconnected systems. With a modest restatement, so 
it is phrased as an hypothesis, the conceptual foundation could provide a useful guide for 
research: 

"The GulfofAlaska, its surrounding watersheds, and human populations 
are an interconnected set of ecosystems that must be studied and 
monitored as an integrated whole. TVithin this interconnected set, at time­
scales ofyears to decades, climate and human impac.ts are the two most 
important driving forces in determining the amount of primary production 
and its transfer to upper trophic-level organisms ofconcern to humans." 
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Given its importance as guiding force, the GEM conceptual foundation needs to 
be up front in the GEM science plan instead of in Volume II, Chapter 4. The committee 
interprets the placement of the conceptual foundation at the end of Volume II as an 
indication that it is of lesser importance than other elements of the draft science plan. 
Without a clear and prominent conceptual foundation, it will be exceedingly difficult for 
the GEM program to remain on course over the coming years as various short-term needs 
will divert resources and hinder long-term achievements. 

The committee is therefore concerned that in the draft science plan it appears that 
the role of the conceptual foundation in shaping the GEM has been largely replaced by 
studies designed to meet short-term needs. There seems to be a criti,cal change in the 
thinking about the GEM program, from a long-term scientific program driven by a 
cascade of hypotheses that would determine what, where, and when measurements 
should be taken, to a program driven by the need to conduct studies in a range of habitats 
and locations of dubious scientific connection. . If this change in emphasis is 
implemented, GEM is unlikely to fulfill its potential and make unique contributions to 
improving our understanding of the structure and functioning of a marine ecosystem. We 
are also concerned that the GEM document give·s more emphasis to natural variability as 
compared to human-induced changes on the Gulf of Alaska ecosystem when both are key 
parts in the conceptual foundation. 

THE SCIENCE PLAN AS A BRIDGE BETWEEN THE CONCEPTUAL 
FOUNDATION AND A WORKING SCIENCE PROGRAM 

A science plan provides the broad outline for translating a conceptual foundation 
into a working science program by expanding the conceptual foundation into a series of 
testable hypotheses, questions, or objectives. In the case of the GEM, these hypotheses 
might concern how energy flows through the various parts of the Gulf of Alaska and 
Prince William Sound marine ecosystems, and how climate variability at annual to 
decadal scales might interact with human activities to shape the goods and services 
obtainable from these ecosystems. Thus, the science plan provides a guideline for the 
implementation of the GEM program and is the initial guide to scientists, managers, and 
other stakeholders as they refine the program. While one might not foresee changes in 
the conceptual foundation of the program, the science plan would be open to modification 
as new information is gained. 

In developing the science plan it may be useful to contrast the ways that we might 
expect climate and human activities to influence these marine ecosystems. One might 
expect that climate, through its influences on physical processes as well as through the 
rates of biological processes through the effects of temperature, will have its primary 
effects through bottom-up processes that determine the timing, amount, and fate of 
primary production, including its transfer from one habitat to another. These bottom-up 
processes are expected to dominate basin and shelf processes, including those in the 
Alaska Coastal Current. In contrast, one might expect that human activities, through 
harvest of marine resources, including fish, shellfish, at1d marine mammals, and through 
the addition of hatchery-raised fishes, will have their primary effects through top-down 
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processes. In the case of the removal of commercially harvested species, the result may 
be a redirection of energy flow from commercially valuable species (e.g., pollock) to less 
desired species (e .. g., arrowtooth flounder). These impacts are likely to be strongest in 
inshore and shelf habitats, including Prince William Sound. The other major human 
impact on this system, pollution, is likely to have its effects restricted to the nearshore, 
intertidal, and watershed habitats and may exert both top-down and bottom-up impacts. 
Climate and humans can under some circumstances affect either bottom-up or top-down 
processes and climate and human impacts may vary in type between habitats. The role of 
bottom-up and top-down processes in regulating basin, shelf, and watershed ecosystems 
should be conside!'ed when building and implementing a sound GEM science plan. 

Questions stemming from the above general hypotheses that might be useful for 
guiding the development of the core set of measurements could include, for example: 
How does high (i.e., interannual) and low frequency (i.e., decadal or longer) variation in 
climate affect the timing, duration, and amount of primary production? How does the 
timing or duration ,of primary production influence the fate of organisms dependent on it? 
What are the fluxes of nutrients and materials between the habita,ts of interest, and how 
do these fluxes affect the eventual fate of production in sustaining species of interest to 
humans? What are the ecosystem-wide effects of the removal or addition of large 
biomasses of predatory fishes by humans? How does the introduction of pollution affect 
the ecosystem and how important is the timing, duration, and magnitude of pollutant 
release? How do fluxes of freshwater, nutrients, and organisms between watersheds and 
ocean environments affect the dynamics of the ecosystems of the region? 

Although there are a number of subsidiary hypotheses presented in Chapter 4 of 
the GEM document (EVOSTC, 2001 ), there is little effort to tie them into the program's 
conceptual foundation or to explore how they might provide the connections needed 
between the conceptual foundation and the development of the science program. Thus, 
the GEM team has: not used the conceptual foundation to develop its research plan. The 
conceptual foundation provides a clear, concise framework of the functioning of the Gulf 
of Alaska and Prince William Sound marine ecosystems. If the GEM is to be coherent 
and successful over the long term, the conceptual framework must be at the center of the 
program, with all research and monitoring emerging from and addressing it. 

The development of the science plan from the conceptual framework will benefit 
from a review of existing data. Such a review should take advantage of the many years 
of research funded by the Exxon Valdez Oil Spill Trustee Council, as well as the results 
of the many independently funded research activities that have occurred in the northern 
Gulf of Alaska and adjacent waters. These syntheses should include investigation of 
what has been learned about ecosystem function in the Bering Sea, other areas of the 
North Pacific and in the sub-Arctic seas of the North Atlantic Ocean and the Barents Sea. 
The hypotheses used to focus GEM's long term research will set the course of the 
program for many years to come. Deciding on the best approach is not something that 
should be done quickly or without benefit of other programs. A carefully crafted 
conceptual framework and attendant hypotheses will determine the success or failure of 
the program. 

A broad conceptual foundation with a sound scientific basis provides a strong 
scienti fie justification for the program. It provides an intellectual structure that can guide 
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modification ofthe program if that becomes necessary. One might ask ifthis approach is 
too academic for a program that includes applied management goals and whether it 
would preclude the study of issues identified by managers or the public. The opposite is 
true. If the GEM program has a broad scientific foundation, then short-term issues of 
public concern can be addressed as elements in this broad construct. Even more 

. important, a sound scientific framework would make it much more .likely that the GEM 
program will collect the most useful and important ecological information. However 
urgent an environmental issue might be, understanding and managing it almost always 
depends on scientific understanding. Thus, a soundly designed program based on a 
scientific conceptual foundation should not be seen as an alternative to local community 
and public concerns. Instead, it should be recognized as the only way to do that 
effectively over the long term. The committee offers the following recommendations to 
achieve this broad goal: 

• The science plan should include a broad conceptual foundation that is 
ecosystem-based. It should seek to understand natural and human-induced changes and it 
should be flexible to accommodate changing needs without compromising core long-term 
measurements. 

• The GEM science plan should articulate two or three fundamental hypotheses 
about the ecosystem that then should be used to guide the selection for monitoring of 
particular species and other physical, biological, and human aspects of the ecosystem. 
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Determining Scope and Geographic Focus 

SCOPE 

Three interrelated elements must be defined when setting the scope of a science 
plan in order to focus attention and resources on a practical subset of the vast array of 
possible research questions. The first two elements, geographic focus and research 
approach, serve to set bounds on "where" the plan is applied. The geographic focus 
delimits the spatial extent of the plan. The research approach is the decision about how to 
divide research efforts in the geographic area. For instance, based on the program's main 
goals planners might elect to give disproportionate attention to particular habitat types, 
species, flows of energy or materials, or the consequences of specific perturbations. The 
third component of scope is determining generally "what" will be measured, which 
follows once the first two elements are agreed on and involves the selection of core long­
term variables to measure. 

GEOGRAPHIC FOCUS . . 

When resources are finite, there are inevitable tradeoffs between the intensity and 
geographic focus of research. Multiple variables can be monitored in a small area, but 
only a few are feasible to monitor at multiple locations. The choice of geographic scale 
for a long-term science plan should include the following considerations: 

Scientific criteria. Is the scale relevant to the hypotheses of interest? Specific 
questions about human-induced and other changes can be framed at a variety of scales. 
For example, at relatively small scales: How does the consumption of intertidal 
herbivores by humans affect algal procluction? At relatively large scales: Is offshore 
production, as indicated by chlorophyll, related to the nesting success of seabirds? 
According to its title, the GEM plan takes the Gulf of Alaska as its scope. However, the 
central hypothesis of the plan-that natural and anthropogenic factors interact to 
influence biological productivity- could be addressed at a variety of scales in the Gulf of 
Alaska. 

Building on the knowledge base. As a new research program is developed it can 
build on past work in three ways: by continuing past work (extending the time frame), by 
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collecting information on unstudied variables (extending the intensity), or by collecting 
information in unstudied locations (extending the spatial scale). The choice among these 
options requires that existing data be synthesized first. Many of the natural changes in the 
Gulf of Alaska are thought to cycle at intervals of several decades. Because little 
monitoring has been ongoing for such long periods, continuing past measurements may 
represent the most effective way oftesting for variation at this temporal scale. Second, if 
two existing measurements show striking correlations, measuring new variables can be an 
effective way of testing the mechanisms of interaction among complex environmental 
factors. For instance, if ocean survival of salmon varies with phytoplankton production, 
then measuring forage fish abundance and demography could prov~de an intermediate 
food-web linkage. Finally, extending the spatial scale of measurements is important for 
determining the generality of hypotheses that have previously been tested only locally. 
This last choice in particular requires adequate synthesis of existing data; otherwise, it is 
impossible to ask whether existing patterns are general (because there are no existing 
patterns). 
· Management needs. Although GEM's mandate is not resource management, most 

large science programs are justified in part by the usefulness of products provided .for 
decisionmakers (Weisberg et al. 2000). Most management issues are fundamentally local, 
because this is the scale of human impacts (barring atmospheric change); however, the 
precise locations ·where prior data would be useful can shift over time. For instance, 
baseline data in Prince William Sound would be useful if another oil spill occurred there, 
but it would not address eutrophication in Cook Inlet. A broad geographic scope can 
improve the chances that long-term measurements remain relevant as management issues 
change. 

Accessibility and cost. Cost is the basic limitation setting the tradeoff between 
intensity and scale of monitoring. One drawback of a large geographic scope is that 
tremendous resources are required simply to travel to research sites. Travel costs may be 
reduced if monitoring is carried out in local communities and if automated data collection 
is used for basic measurements. Many hypotheses can be tested using a variety of 
methodologies, variables, or research sites. For instance, Pajak .(2000) proposed 13 
fundamental ways to measure ecosystem sustainability, incorporating ecological and 
social considerations, and provided six variables that would be suitable for each. It 
follows that cost could be used as a criterion for choosing among monitoring sites or 
variables with similar ecological importance. 

The GEM plan has taken the entire Gulf of Alaska as its geographic scope. In its 
interim report the committee recommended that GEM initiate long-term research in 
Prince William Sound, then extend geographic coverage over time. The rationale 
underlying this recommendation was the difficulty of designing a usefutl research plan for 
a broader area given limited funds, coupled with the utility of extending time series at the 
core of the area affected by the spill in 1989. The Trustee Council is well within its 
prerogative to select any geographic scope, however, if the program i.s to be successful, 
the scope should be justified on science and management grounds and must be 
appropriate to the funding level. 
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Although it is possible to justify a focus on the entire Gulf of Alaska given the 
above criteria for selecting geographic scope, the committee is concerned that the 
geographic scope has been chosen primarily to be sure that all stakeholders get a "piece 
of the pie." Covering a large geographic scope in the absence of a scientific rationale 
(unifying framework) risks dividing resources in a piecemeal fashion that will make 
synthesis and interpretation difficult. Indeed, this problem is epitomized by the list of 
interim projects in GEM planning documents. There is a strong geographic focus on 
Kachemak Bay and Cook Inlet, for instance, which may reflect the distribution of 
humans along the coast rather than addressing core hypotheses. In addition, existing 
oceanographic measurements (GAK I hydrographic station, ADCP current measurements 
at Hinchinbrook Entrance, thermosalinograph and fluorometer on a tanker, and 
thermosalinograph on a Kachemak Bay boat) are not obviously linked to the three 
projects on modeling ocean circulation. 

A politically motivated scope is particularly detrimental to long-term monitoring 
if the projects focus intensely on particular areas for short periods of time. If GEM 
activities are directed by current management concerns, it is likely that the geographic 
focus will be buffeted; and the monitoring will fail to provide the long time series it is 
uniquely poised to generate. If the geographic scope remains as the entire Gulf of Alaska, 
it is imperative that the choice of variables to measure be made with extreme care. 

The Gulf of Alaska is an area of about 1.2 million km2 and the continental shelf in 
the Gulf of Alaska is 0.37 million km2

·, about 10 percent ofthe entire U.S. continental shelf 
area (Hood, 1986). GEM is projected to provide about $6 million annually for research and 
staff to facilitate science and education ( <www .oilspill.state.ak.us/future/future.htm> ). 
Other large programs in marine science provide an instructive comparison (Table 3-1). The 
focus of each of these programs is much more targeted than is GEM, yet most have more 
money to spend on a per-area basis (Table 3-1). We suspect that it will be difficult for 
GEM to do more with less than in each of these programs: 

HABITATS AS A DIVISIONAL UNIT 

Because of the tradeoff between geographic scope and intensity of research effort, 
science plans covering large areas must include methods for stratifying observations and 
allocating funds for short-term process studies. This focus can be provided in a number of 
ways. 

I. Flows of energy, impact, or materials. The plan could focus on one or a few 
important tlows through the geographic area, for instance, across-shelf transport or 
movement of pollutants through food webs. 

2. Habitats or regions. The plan could foster research in smaller areas that are 
believed to be representative of a broader region or habitat type. 

3. Species. The plan could focus on one or a few species throughout the 
geographic area. 

4. Hypotheses. The plan could target research toward a restricted hypothesis, for 
instance taking measurements that would support or disprove the Pacific Decadal 
Oscillation as a cyclic climatic shift. 
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5. Time. The plan could incorporate intentions to develop research projects in 
·different areas over time. This strategy would approximate that of the U.S. 
Environmental Protection Agency's National Estuary Program (<www.epa.gov/nep>), 
which provides funds to develop management plans in one estuary after another. This 
strategy is generally inappropriate when. the plan's mandate is to generate consistent 
long-term data sets. 

TABLE 3-1 

Program 

GEM" 

Comparison of Funding Levels for Large Marine Research Programs. 

Annual 
Funding 

($) 

Shoreline 
Length 
(km)" 

1,500 

2,000 

Annual 
Funding 

($per km) 

4,000 

2,875 

Annual 
Funding Per 

Area 
$ 

5 

GLOBECC 250 12,000 48,000 62 

38,000 80 

Chesapeake 
Bay" 

7,000 1,700 5,900 2,000 

*NOTE: 'For these different programs, the method for determining shoreline length is inconsistent so 
these comparisons are approximate. GEM and GLOBEC are done similarly but the others might be 
determined using fractals that can make the length a less dependable number 

a GEM Shoreline length measured on map; annual funding estimated. 
h PISCO (Partnership for Interdisciplinary Studies of Coastal Oceans) addresses benthic-pelagic 
coupling on rocky shores in California and Oregon. Shoreline length from <www.piscoweb.org>. 
Annual funding estimated. 
c GLOBEC (Global Ocean Ecosystem Dynamics) focused on a small area of the Gulf of Alaska. 
Shoreline length measured on map; annual funding estimated. 
d SEA (Sound Ecosystem Assessment) was a major portion ofEVOSTC-funded research, developed in 
1993 and running for seven years. Information from GEM program and 
<www.oilspill.ak.us/research/resrch.htm#SEA3>. 
"Chesapeake Bay shoreline length from <222.gmu.edu/bios/bay/cbpo/into.htm>; funding level 
estimated by committee. 

Of these options tor stratifying observations, habitat is perhaps the most widely 
used approach. Division by habitat has one clear advantage for GEM implementation: it 
clarifies the amount of money being spent close to and far from shore. The GEM plan 
articulates a rationale for focusing on nearshore observations and studies; this area is 
relatively unstudied, and people living along the coast interact with it directly. 

PRE-PUBLICATION COPY 



Ch. 3: Determining Scope and Geographic Focus 35 

Division by habitat has several problems. In the GEM document, hypotheses are 
presented as repetitive questions listed for each habitat type, but they would need 
considerable refinement before they could be a useful guide for research. For example, 
the GEM document asks the same questions for continental shelf and nearshore areas, 
although these areas have different natural and anthropogenic forcing functions (see 
Table 3-2) Most importantly, the habitat divisions may set up a barrier to understanding 
links and transfers among habitats. The committee cautions against the development of 
habitat-based subcommittees in the organizational structure, as there is substantial risk of 
neglecting linkages among habitats in ·setting research goals. 

Table 3-2 reproduces, in tabular form, the habitat-specific questions that form the 
core of the GEM plan ( vol. 1, ch. 3 ). These questions actually begin to develop a set of 
hypotheses about how natural and anthropogenic factors influence ecosystem 
functioning, recognizing that different factors may be important in different habitats. As 
these hypotheses are refined by a scientific steering committee; they could help guide the 
selection of long-term observations and process-oriented research. 

TABLE 3-2 Current Hypotheses about Natural and Anthropogenic Forcing Functions in Four Gulf of 
Alaska Habitats as Provided in Volume 1, Chapter 3 of the GEM Plan (EVOSTC, 2001). 

Habitat Type Natural Forcing Anthropogenic Habitat Variable of 
Functions Forcing Functions Interest · 

·Watershed Climate Habitat degradation Marine-related production 
Fishing (nutrients from 

salmon) 

Intertidal/subtidal Currents Development Community structure and 
Predation Urbanization dynamics 

Alaska Coastal Current Strength, structure, and Fishing Production of 
dynamics of the Pollution phytoplankton, 
Alaska Coastal zooplankton, birds, 
Current fish, mammals 

Offshore Alaskan Current/ Pollution Carbon production and 
Alaskan stream shoreward transport 

Mixed layer depth 
Wind stress 
Downwelling 

The committee discussed these working hypotheses in some detail, and it offers a 
few observations about the current framework. These observations are not meant to be 
prescriptive; they simply point out areas that require additional consideration. Some of 
the forcing functions are not parallel: For instance, "climate" is hypothesized to affect 
watershed production, but more specifically "wind stress, mixed layer depth, and 
downwelling" are hypothesized to affect production offshore. Some of the habitat 
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variables of interest, which should reflect ecosystem functioning, are too general or 
inclusive to measure. Specifically, "production of phytoplankton, zooplankton, birds, 
tish, and mammals" would require monitoring all taxa in the coastal region. 

TABLE 3-3 Potential Habitat Divisions in the Gulf of Alaska and Hypotheses about Most Important 
Factors Influencing Biological Production. 

Habitat Type Natural Forcing Anthropogenic Strongest Across- Habitat Variable 
Functions Forcing Functions Habitat Links oflnterest 

Watershed Rainfall Habitat degradation Salmon returns Marine-related 
Offshore Fishing production 

production within 
watersheds 

Intertidal/subtidal Predation Shoreline Larval and food Recruitment and 
development delivery from species 

Pollution continental interaction 
Direct exploitation shelf strengths 

Nearshore, including Wind stress Fishing Freshwater input Biomass and 
Alaska Coastal Freshwater Pollution production of 
Current phytoplankton, 

zooplankton, 
and forage fish 

Continental shelf Resupply of Anthropogenic Across-shelf flows 
nutrients climate change 

Currents 
Mixed layer depth 

Offshore Mixed layer depth Anthropogenic Across-shelf flows Phytoplankton 
Wind stress climate change production and 

shoreward 
trans ort 

Similarly, "community structure and dynamics" in the intertidal/subtidal zone 
provides no indication of which taxonomic groups are expected to be most sensitive to 
change or most important to human communities. The metrics most sensitive to 
perturbations or stresses may not be abundance but the size or age structure of 
populations (Paine eta!., 1996; Driskell et a!., 2000; Monson eta!., 2000). 

The Alaska Coastal Current travels through a relatively narrow band(< 50 km) of 
the coastal region of the Gulf of Alaska, so it would be useful to use two different 
habitats in~tead: (1) the nearshore to 50 km, including bays, sounds, and the Alaska 
Coastal Current; and (2) the continental shelf that extends from the nearshore to the shelf 
break. Finally, it is possible to incorporate across-habitat linkages by developing 
hypotheses about how different habitats may be strongly coupled or the degree to which 
they behave independently. 
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Table 3-3 provides a refined set of hypotheses about how natural and 
anthropogenic forcing functions and across-habitat linkages may influence biological 
production. We emphasize again that this framework is not prescriptive but is provided to 
illustrate how study of linkages might be accomplished. These kinds of refinements 
should be made as the plan develops, using existing scientific data to justify choices of 
most important for,cing functions. Both the forcing functions and "habitat" response need 

. to be measured to test the underlying hypotheses. 

CHOICE OF VARIABLES AND RESEARCH PROJECTS 

The three types of research included in the GEM plan-measuring variables over 
the long-term, carrying out shorter-term studies of processes, and synthesizing and 
analyzing collected data sets-will require different strategies for implementation (from 
the call for proposals to the selection process to the evaluation phase). Recognizing that 
many large scientific programs focus on just one or two of these types of research, it is 
clear that GEM planners will face challenges giving appropriate weight to each type and 
designing implementation strategies for each. Important points for GEM planners to 
consider for each type include: 

• Long-term research requires a large amount of up-front effort to choose 
variables. Determining who carries out long-term research is particularly difficult 
because it cannot (and should not) be assumed that the same research group will collect 
the information for the next 100 years. Data collection efforts should be evaluated on the 
order of every five years. Sampling protocols should be kept as constant as possible and 
if changes in technology occur, ainple attention should be paid to inter-calibration of the 
time series. 

• Short-term process studies will give the GEM program some of the flexibility 
it needs; typically, requests for proposals for this type of work occur every on~ to two 
years, so that the focus can be changed in accordance with steering committee and 
community interests. 

• Synthesis should be an ongoing effmt, some of which will involve modeling. 
Invitations for proposals should occur every two to four· years, and a postdoctoral 
program might be an excellent way to have long-term data sets analyzed in novel ways 
(for instance, see the National Center for Ecological Analysis and Synthesis postdoc 
program at <http://www.nceas.ucsb.edu/frames.html>). 

Balancing Long- and Short-Tet·m Research 

Long- and short-term studies differ in their focus and their funding requirements. 
A research plan that aims to fund both, as the GEM program does, must decide how to 
balance resource allocation to best meet its program goals. The present GEM draft plan 
does not address this critical issue. The term "monitoring" has always been in the title of 
the GEM plan, and the committee believes this focus on long-term research should 
remain central to the GEM program. Many of the biological and physical processes of 
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interest to GEM operate at decadal or longer temporal scales, and require long-term 
measurement if patterns and variability are to be evaluated. 

The ability of GEM to support long-term marine ecosystem studies is essentially 
unprecedented. No other current programs have this capability, nor are they likely to. In 
contrast, there are numerous funding sources for. short-term research projects. The 
committee recognizes that short-term studies can be valuable for optimizing long-term 
study design. For example, they might be used to evaluate which of several techniques 
are most appropriate for remote sensing of nearshore measurements. The committee feels 
the GEM Program should start out by devoting the majority of its resources, perhaps even 
all of them, to setting up and maintaining the long-term research program, with few 
resources used initially for short-term research. (Resource allocation is discussed in more 
detail in Chapter 4.) 

Strategies for Effective Choice of Long-Term Measurements 

A well-crafted, long-term research plan addresses the program objectives as 
defined in a n1ission statement and a conceptual foundation. Although spatial and 
temporal scope (i.e., where to conduct measurements and for how long) may be settled in 
many ways, the core variables (what to measure and how often) usually flow from 
hypotheses and models. A comprehensive database of existing research results can aid in 
the development of these hypotheses. For effective management of coastal resources, 
monitoring programs must collect data at multiple scales, and most importantly, must link 
measurements between these scales, an often difficult process (Weisberg et a!., 2000). 
Such linkages are necessary to provide managers with predictive models of the 
interrelated processes underlying ecosystem function to suppmi wise decisions for 
managing resources. 

Because of the long time frame of GEM, it is critical that the core variables for 
monitoring be chosen with great care . The GEM plan outlines a general strategy for 
identifying these variables and implementing the monitoring program (Figures 3-1 and 3-
2). This strategy shows that GEM's mission and goals imply a broad conceptual 
foundation, from which will emerge hypotheses. Research to address these hypotheses 
will be carried out if similar work is not already being done. In short, hypotheses and 
questions get priority, and the plan recognizes the utility of asking whether existing data 
can address these questions before embarking on entirely new data collection. The 
committee agrees with this general strategy. 

PRE-PUBLiCATION COPY 



Ch. 3: Determining Scope and Geographic Focus 

• Stc:ite .A,gencies 
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FIGURE 3-1 In the GEM plan selection of the variables to be measured starts with the mission and 
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goals established by the Trustee Council, as expressed in the conceptual foundation, and is developed with 
input from numerous sources (EVOSTC, 2001, Vol. I, p. 38). 

The role ofsynthesis. The GEM plan is inconsistent in exactly how synthesis fits 
into the choice of long-term variables. Selection of long-term measurements may include 
some modeling (EVOSTC, 2001, val I, p. 3 7 - "Initial synthesis activities, including 
modeling, would support identification and development of testable hypotheses."). Data 
synthesis is identified as preceding research in some parts of the text (EVOSTC, 2001, 
val. I, p. 37 - "Synthesis-Research - Monitoring"), but is listed as concurrent with 
research in other sections (research and synthesis are identified as concurrent activities in 
2003, the first year of plan implementation). What is an appropriate order? 

1. Hypotheses can precede synthesis; indeed, they can help guide it. 
2. Some variables for long-term measurements may need to be chosen before 

synthesis is complete, because synthesis should continue through the life of GEM. 
3. Data synthesis must be included in an ongoing process throughout the life of the 

GEM program to optimize identification of additional variables for both short- and long­
term projects. 

For the GEM program enormous amounts of data already exist on the physical 
and biological features of the Gulf of Alaska, much of which has been generated by 
Trustee Council-supported research undertaken since the Exxon Valdez oil spill. At 
present these data have been gathered but have not been synthesized into a 
comprehensive, easily accessible database. Creation of such a database should begin. 

PRE-PUBLICATION COPY 



40 Ch. 3: Determining Scope and Geographic Focus 

immediately, with rapid updating of data in a readily usable form. (Approaches to data 
synthesis and model building are discussed in more detail in Chapter 7.) 

The role of workshops. Identification of suitable variables for long-term research 
will in the end be carried out by the steering committee as it develops proposal 
solicitations and evaluation criteria. While these proposal invitations must be derived 
from GEM's conceptual foundation to maintain program focus, it is critical that 
community input be incorporated into the proposal solicitation at this early stage of th~ 
program. Two ways that substantive community input could be obtained would be 
through the Public Advisory Committee and by holding a series of workshops covering 
variables for long-term measurements. Workshops are not included in the plan but do 
appear to be funded this year (e.g., concerning herring, ocean circulation, and intertidal 
monitoring as described in EVOSTC [2001], vol. I, p. 56). It is unClear whether they will 
include community, manager, and researcher participation. 

Valuable metrics of long-term change are those most sensitive to climate and/or 
anthropogenic trends or perturbations. In this regard GEM might also consider variables 
that serve as markers of ecosystem health. Such markers have been used in other long­
term research programs (Box 3-1 ). 

BOX 3-1 

Markers of Ecosystem Health 

Parameters or markers associated with ecosystem health have been used in numerous 
. monitoring programs such as the Bermuda Atlantic Time Series (BATS), Hawaii Ocean Time 
Series (HOTS) and California Cooperative Fisheries Investigations (CALCOFI). GEM should look 
to these programs for guidance in choosing such markers, keeping in mind that some indicators 
may not be appropriate for the Gulf of Alaska ecosystem. For example, biodiversity has been 
used as an indicator of ecosystem health in many programs but may not be appropriate for high 
stress environments. In Alaska rapid colonizers may be wiped out catastrophically by winter 
storms, yet return the following year. Such natural patterns in community structure must be 
distinguished from anthropogenic effects for biodiversity to be a useful indicator of ecosystem 
health in the Gulf of Alaska. 

Implementation of the Plan 

Proposal solicitations based on the conceptual foundation and designed by an 
integrated group of scientists and community stakeholders will ensure that both quality 
science and issues of relevance to the community are incorporated into the plan. 
Selection of those proposals that best address the solicitation will ensure that the 
variables most sensitive to changes in the system, and most relevant to the program's 
goals, are chosen for long-term measurement. Data synthesis must be seen as an ongoing 
process and provisions made to ensure timely incorporation of new data into the database. 
A commitment to timely data synthesis will facilitate timely recognition of patterns and 
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their normal range of variability. If long-term baseline data had been available for more 
species in the Gulf of.Aiaska at the time of the spill, managers would have been able to 
determine whether shifts in population densities were due to the spill and cleanup efforts 
or simply reflected population trends alr~ady in progress at the time of the accident. 

FIGURE 3-2 A schematic overview of the structure of the GEM program, from the GEM draft science 
plan, showing the relation of key concepts to the habitat and the schedule of implementation (EVOSTC, 
200 I, vol. I, p. iii). · 

Concerns About Choice of Variables 

The. choice of variables to monitor should not be done exclusively through gap 
analysis or by partnering with existing programs. Selection procedures need to address 
how often and where variables will be measured at the same time that particular variables 
are chosen. Effective implementation of the strategy for selecting variables, which we 
believe needs to address community interests, will be difficult. Elaboration of these 
concerns follows. 

Partnering. The success of any long-term research program ultimately depends 
on an unwavering commitment to repeated measurement of a set of core variables that is 
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not altered over the life of the program. While variables may be added, core variables 
must never be dropped or the usefulness of the long-term data set will be compromised. 
In this regard, GEM should not rely on partnering with other scientific programs for 
collection of any core variables. These programs will invariably be shorter-lived than 
GEM, and have different goals and foci. 

Gap analysis. The GEM Draft Plan proposes the· identification, and filling, of 
gaps in our knowledge base (gap analysis) as a critical step for identifying core variables 
(Figure 3-2). Wh.ile the committee acknowledges the need for basing decisions on a 
comprehensive, scientific database of the Gulf of Alaska, fi!;!ing gaps without 
'hypothesizing how the resulting data specifically relate to the conceptual foundation runs 
the real risk of expending resources to generate data of little relevance to the pr.ogram. 
There will always be information gaps, and as we. learn more about the system, more 
gaps will be identified. Whether or not filling these gaps is necessary can only be 
determined using a hypothesis-based approach. · 

An example of what may happen using the gap analysis strategy as outlined in the 
GEM Draft Plan is that measurements of temperature and salinity might be identified as 
high priority. Regions within Prince William Sound such as College Fjord might be 
identified as locations where no such mea~urements have been dane. Thus, lack of 
temperature and salinity data in this area would be identified as a knowledge gap and 
given high priority. If the location was populated with people and marine mammals, this 
area might become the highest priority for gap analysis. These measurements might be 
prioritized because they would be less expensive to collect relative to· similar 
measurements taken in a remote region offshore on the continental shelf. However, such · 
sampling within the fjord would not necessarily lead to a better general understanding of 
marine processes. 

Community involvement. Communities can play a significant role in generating 
scientific ideas that are relevant to the goals of the GEM program. The culture and 
livelihood of local stakeholders often. depends on the health of the ecosystem. Their 
intimate knowledge of the dynamics of the systern, based on daily, and often 
generational, experience (e.g., changes in predator and/or prey abundance in response to 
climate change or to the introduction of hatchery-reared fish) can significantly broaden 
the range of research questions and approaches. Incorporation of meaningful community 
involvement in the generation of scientific questions for a research plan of GEM's scope 
and duration would significantly enhance both the quality of the science and its relevance 
to the community. Further, involved citizens whose efforts and contributions are 
meaningfully incorporated into the plan are more likely to provide strong support for the 
program for the future. Finally, the concerns of stakeholders often reflect the concerns of 
managers. While many of these concerns can best be addressed by the long-term 
research program, some may reflect specific issues or hypotheses that require more 
immediate answers. These could be addressed by incorporating short-term studies (3-5 
years) into the monitoring program, thereby allowing GEM to respond to current 
concerns without sacrificing long-term data sets that will prove increasingly useful as 
they accumulate. A research plan that incorporates meaningful community involvement 
would serve as a model for other programs grappling with how to address the concerns of 
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resource managers and local commumttes into their science plans. (The value of 
community involvement is further discussed in Chapter 5.) 

Implementation. Finally, how the program will be implemented must be made 
clear. The roles and responsibilities of each participant and committee must be clearly 
defined, and the paths of information flow outlined, to demonstrate how the program will 
operate in practice. The design of long-term programs can take several years (Box 3-2), 
however, a carefully designed plan is well-worth such an investment. Collection of the 
wrong data, poor program management, or other flaws in the plan could seriously 
jeopardize GEM's credibility and erode long-term support for the program. 

BOX 3-2 

The Evolution Of Major Science Plans Takes Time 

The creation of all long-term science plans takes time because the process of developing 
the plan is as important as the details included in the plan. For example, the U.S. portion of the 
Joint Global Ocean Flux Study (JGOFS) had its beginnings in 1984, with the international 
component starting about three years later (NRC, 1999b). The formation of this effort was not 
simple. 

. . : ·. 

Initially, the U.S. Global Ocean Flux Study (GOFS) was an outgrowth of three separate 
scienc'e community projects that were active in the early 1980s: the National Academies' Ocean 
Studies Board was investigating the feasibility of a program that would conduct long-term studies' 
of the biological and chemical dynamics of the ocean on basin-wide and global scales; the NSF 
Advisory Committee for the Ocean Science Program was developing a long-range plan, and a 
separate National Academies committee had identified initial priorities for the International 
Geosphere-Biosphere Programme. As the relationships among these activities became clear, 
and with support from NSF, NASA, ONR, and NOAA, a group of scientists met in 1984 at Woods 
Hole under the auspices of the National Academies. This generated the basic scientific 
underpinnings that defined the proposed mission for GOFS and led to the GOFS Scientific 
Steering Committee, which was formed in 1985. Then, after continued discussion and planning, 
in 1987 an overview document was published that more fully outlined the program. Between 1986 
and 1990, the science community produced nine reports that _summarized the recommendations 
of workshops designed to expand on the general plans, covering topics such as water column 
processes, benthic processes, continentalmargins, data management, and modeling. Finally, in 
1990 the JGOFS Long. Range Science Plan was published, based in part on the 
recommendations of :the workshops. It was 1995 when JGOFS released an Implementation Plan, 
which gave the status of the JGOFS research and future directions. 

One strength of a major research program is the ability to draw and direct a significant 
amount of talent and scientific interest toward a large and often high profile scientific challenge. 
But to realize that opportunity requires significant advance planning and coordination, and one 
key element is taking the time necessary to allow wide participation in the program's definition 
and evolution. 

Source: NRC, 1999b. 
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Organizational Structure 

Major marine ecosystem programs require a large commitment of human and 
fiscal resources, and the assurance of scientific credibility and coordination are essential. 
The effectiveness and character of marine ecosystem research and monitoring programs 
are greatly influenced by their organizational structure, because it is the structure that 
ensures that the goals of the science plan are translated into specific research activities. A 
credible scientific program must be structured so that program planning and review, 
implementation, community involvement, coordination, proposal solicitation, peer review 
and funding, interactions among investigators, data management, oversight, and public 
outreach all are facilitated efficiently. 

Most· interdisciplinary marine ecosystem programs have a scientific steering . 
committee and a chief scientist (or scientific director) that together develop and 
implement the science plan and provide program oversight (Figure 4-1). In this science 
management structure, the chief scientist (who serves as an ex-officio member of the 
steering committee) works jointly with the steering committee and is empowered to 
·develop and implement the program science plan. The chief scientist has authority 
regarding all scientific decisions after consultation with the program principle 
investigators and the steering committee. The chief scientist must concentrate on 
developing and implementing the program science and informing the interested 
communities of program results. To allow time for these scientific activities, the 
program's scientific administrative duties are usually delegated by the chief scientist. 
The chief scientist of interdisciplinary science programs similar to the Gulf Ecosystem 
Monitoring (GEM) program are normally scientifically well-rounded investigators who 
are respected nationally and internationally by their peers. The Exxon Valdez Oil Spill 
Trustee Council should seriously consider the adoption of a similar organizational 
scheme. The recruitment of suitable candidates might be made easier if there were a 
relationship ofthe individual with a university. 

The GEM program implementation plan envisions that interactions between the 
Public Advisory Committee, Scientific and Technical Advisory Committee, and the 
general public, along with an external GEM program review every five to seven years, 
will provide the needed scientific oversight. The committee agrees that the chief scientist 
working with the Scientific and Technical Advisory Committee (which is, in essence, the 
"steering committee" referred to above) and the Public Advisory Committee should play 
a key role in program oversight. If GEM is to succeed, its oversi-ght activities must 
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address issues such as the preparation of science and program implementation plans, 
proposal solicitation and peer review, investigator information exchange, program data 
management and outreach to Alaska natives and other communities of interest. The 
Scientific and Technical Advisory Committee, working with the chief scientist, should 
play· the dominant role in assuring GEM scientific program credibility and direction. 

Science planning must continue during the life of the GEM program to assure 
program success. Initially the core variables to be monitored must be carefully selected 
and should not be modified without careful consideration during the life of GEM. This 
will assure that consistent long-term data are obtained with a principal objective of 
distinguishing between human-induced and natural changes in the Gulf of Alaska 
ecosystem. A monitoring subcommittee reporting to the Scientific and Technica:J 
Advisory Committee may be of value in both developing monitoring :protocols and 
requests for proposals, but such a committee should not be the sole mechanism by which 
the variables to be monitored are selected. The GEM program as a whole should be 
involved with the selection of variables to be monitored. This might be achieved through 
a series of targeted workshops to assist the chief scientist and/or Scientific and Technical 
Advisory Committee in determining location and frequency of measurements needed to 
monitor key biological, chemical, and physical variables. The importance of the early 
synthesis to the long-term success of GEM cannot be overstated. 

The GEM program must develop a clear implementation plan that includes some 
well-defined milestones and coordination among the agencies and programs conducting 
short- and long-term ecosystem research in the Gulf of Alaska. The plan should provide 
for an iterative assessment and evaluation of program objectives. Program reviews, both 
internal and external, should include: 

1. evaluation of progress made toward the scientific objectives; 
2. recommendations for any needed changes to scientific goals and the 

implementation plan; 
3. identification of opportunities for greater involvement of scientific, native 

and local communities in planning and implementation of the GEM program; and 
4. reporting of GEM results to relevant scientific and Gulf of Alaska 

communities and GEM sponsors. 

The GEM organizational structure must include procedures for efficientlX 
soliciting and evaluating of research proposals. Not only the scientific community but 
also other communities, such as Alaska natives and commercial fishers, need to be a part 
of the GEM management of proposal solicitations and funding approval. These 
communities require an effective way of submitting quality proposals addressing their 
needs. GEM should actively recruit participation of these communities to assure program 
openness and that its foundation is built on the broadest community base. Proposal 
reviews should have a peer review foundation. GEM staff and GEM-funded scientists 
may serve as proposal reviewers, but additional peer reviewers, not employed or funded 
by GEM, should evaluate each proposal. The GEM program will require solicitation of 
proposals to collect specific required core measurements along with those solicited to 
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conduct innovative science. GEM must assure that the core measurements are collected 
efftciently and consistently on an ongoing basis. Sufficient resources should be available 
for sample processing (e.g., species identification and enumeration) in a reasonable 
period of time. The funding of the core measurements must receive the highest priority 
and may require the majority of GEM funds. 
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FIGURE 4-1 This figure describes the proposed decision-making and management structure for 
implementing the GEM program document and the GEM monitoring and research plan. Information and 
guidance flows between the Trustee Council and the Program Advisory Committee, the Scientific and 
Technical Advisory Committee, and the public at large, through the executive director and staff. The six-· 
member Trustee Council makes all funding, programmatic, and policy decisions. All decisions must be 
unanimous. The Trustee Council relies on the executive director and staff to ensure that decisions are 
implemented and that the advice and review from the Program Advisory Committee, the Scientific and 
Technical Advisory Committee, and the public are organized and summarized to assist its decision-making. 
The Program Advisory Committee, which is required by the settlement to be established under the Federal 
Advisory Committee Act, consists of stakeholders, scientists, and community representatives who meet at 
least twice a year to provide advice and feedback to the Trustee Council on the overall direction of the 
program, including proposals to be funded. The Program Advisory Committee takes an active role in 
setting priorities and ensuring that the overall program is responsive to public interests and needs. The 
Program Advisory Committee is not intended to be the only conduit for public input. Additional public 
advice is sought on a regular and formal basis from the public at large, includ.ing public notice of all 
meetings, regular opportunities for public comment, and public hearings. The Scientific and Technical 
Advisory Committee provides key technical review and advice for the program, both from the "bottom up," 
using a group of subcommittees organized by habitat and other functions (e.g., data management), and from 
the "top down," by a core committee composed of subcommittee chairs and other distinguished scientists 
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and technical experts. The subcommittees help develop testable hypotheses, identify core variables and 
monitoring stations, and assist with peer review of proposals. The core committee ensures that the program 
is comprehensive across all habitats in working to answer the central questions and hypotheses. In 
addition, the Trustee Council is advised by an independent External Review Committee convened at the 
request of the Trustee Council and at least once every five years, to conduct a review of the GEM program. 

The GEM organizational structure will need to direct over time the issue of the 
balance between long-term monitoring and process studies in the GEM program and the 
associated funds devoted to each of these activities, as the allocation of funds is not 
explic.itly discussed in the GEM strategic plan. Given the funds that will be available 
over the first decade, it is unlikely that the long-term monitoring program could be 
achieved unless a major fraction of funds is committed to this activity. It is very likely 
that the desired monitoring program could require the entire budget, becai.lse monitoring 
costs include data collection, data processing, and electronic data storage, and 
maintenance. The costs of data processing, storage, and maintenance should not be 
underestimated or undervalued. The longer-term success of the program will depend 
heavily on the early and continued commitment to all components of monitoring. 

This means that the decision to fund short-term process studies will need to 
consider the extent to which such studies may jeopardize long-term measurements. GEM 
managers should expect that establishing and implementing the long-term monitoring 
plan will dominate the early years of the GEM program and that process studies will play 
a larger role once the long-term measurements are in place. Over the longer term the 
balance between long-term monitoring and process studies should be guided by the GEM 
goals to detect and understand changes in marine ecosystem structure and functioning, as 
a basis to inform, solve, and predict the consequences of these changes. To be true to its 
mission and to achieve GEM goals, the monitoring component cannot be compromised 
and must be the GEM program centerpiece. 

The GEM organizational structure mtist make certain that data management 
receives serious and consistent attention. The importance of data management and data 
archiving cannot be overemphasized given the long-term objectives of GEM (see Chapter 
6). Program leadership must track data management progress effectively; and a 
comprehensive data management group is the best way to accomplish this. An effective 
data management subcommittee could play a key role in assuring that data management 
and archiving are effective and efficient. Proper data management will make data easily 
available for analysis, synthesis, and modeling exercises conducted throughout the life of 
the GEM program. 

The GEM organizational structure must include mechanisms (such as the existing 
Public Advisory Committee) to inform the public of the status of scientific 
accomplishments and their usefulness in the management of Gulf of Alaska resources. 
As discussed in Chapter 5, additional ways are needed to increase collaboration between 
traditional ecological knowledge and modern science. Scientists have learned that 
traditional knowledge can be a useful source of ecosystem information, for example, the 
co-management of marine mammals, such as the bowhead whale, by an Alaskan native 
commission and federal and state agencies and the use of Little Diomede Island lnupiat 
seal-hunting knowledge to capture and track a ringed seal more than 400 miles through 
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the frozen Chuckchi Sea. GEM should foster collaboration with the various Gulf of 
Alaska communities (see Chapter 5 for community involvement details). Collaboration 
will advance our understanding of the Gulf of Alaska ecosystem and benefit subsistence 
and other community resource users. 

The GEM Scientific and Technical Advisory Committee, along with interactions 
with the chief scientist and Program Advisory Committee will need to play a key role in 
developing the Gulf of Alaska ecosystem monitoring and associated research science 
plan and in implementing the plan. The Scientific and Technical Advisory Committee in 
consultation with the chief scientist should provide creative leadership, including the 
evaluation of GEM's scientific direction; make appropriate scientific program changes 
when needed; and direct the activities needed to carry out the plan, including solicitation 

. and selection of proposals that best address GEM's goals. Some additional 
subcommittees may need to be established, and interactions with these could assist the 
chief scientist and Scientific and Technical Advisory Committee in providing program 
leadership. Sub-committees should be established, however, only after identification of 
need. If such committees are arbitrarily established they can be divisive and a hindrance 
to successful advancement ofthe program goals. 

Proposal solicitations and final recommendations for Trustee Council funding 
should be a major function of the chief scientist and Scientific and Technical Advisory 
Committee. The chief scientist and Scientific and Tephnical Advisory Committee should 
develop the scientific and technical subjects required to address GEM goals, as well as 
participate actively in the development of requests for proposals. Workshops hosted by 
.the Scientific and Technical Advisory Committee to determine community-generated 
research needs may be an effective method for bringing the local communities resources 
into the proposal generation and solicitation process. The chief scientist and Scientific 
and Technical Advisory Committee should organize workshops related to choosing the 
variables to be monitored over time-keeping in mind that the final selection of variables 
should be based on hypotheses about how those variables would provide insight into 
relevant ecosystem processes-and workshops to facilitate the linkage of traditional 
ecological knowledge with modern science. 

If the Scientific and Technical Advisory Committee is to function ·effectively and 
play a key role in advising the chief scientist and guiding the GEM scientific and 
technical program, its membership must be based on their scientific expertise and their 
ability to translate across the marine habitats and disciplines. Scientific and Technical 
Advisory Committee members must be perceived to be neutral, unbiased, and focused on 
the long-term success ofthe GEM program. The addition of some of its members to the 
Program Advisory Committee should assist with the integration of local community 
needs with the GEM scientific research planning process. Scientific and Technical 
Advisory Committee membership will require regular rotation to obtain the best 
oversight of GEM over time. Scientific and Technical Advisory Committee members 
could ·be compensated and they should have term limits of three to five years, with no 
direct GEM research or project funding during the period of service. 
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Community Involvement and Traditional Knowledge 

Community involvement and the incorporation of traditional knowledge in the 
Gulf Ecosystem Monitoring (GEM) program is critical to the program's long-term 
success. Early Ex.:wn Valdez Oil Spill T~ustee Council documents indicated a clear desire 
to incorporate community involvement and traditional knowledge into the GEM program. 
This emphasis on community involvement and traditional knowledge has receded in 
successive documents reviewed by the committee. The committee's interim report 
addressed the importance of community involvement and use of traditional knowledge, 
but the current science plan appears to give these issues less, not more, attention. The 
committee, once again, urges the Trustee Council to review these issues in earnest. The 
role of communities is too important and the Trustees' intentions too ambiguous to 
delegate resolution of these issues to staff at this critical juncture in the initiation of the 
GEM program. Below we present questions that the Trustee ;Council must address as it 
considers the role of community involvement and traditional knowledge. 

The commitment to and philosophy regarding community involvement and 
traditional knowledge needs much more clarification and explanation, whether in the 
GEM plan or in supplementary doci.ml.ents. As noted, the place of community, 
involvement and traditional knowledge has been redefined over the course of the 
committee's review. Thus, the first question for the Trustee Council is whether it indeed 
believes that community involvement and traditional knowledge should be a part of the 
GEM program? The committee believes that community involvement and traditional 
knowledge should be explicitly incorporated in the GEM program. Such a partnership has 
proven successful iin Nova Scotia with the formation of the Fisherman and Scientist 
Research Society (Box 5-l ). 

If community involvement and traditional knowledge are to be incorporated, the 
next question is why is incorporation of community involvement and traditional 
knowledge important? First, the committee believes that community involvement and 
traditional knowledge are important because as program components they can contribute 
to the focus on ecosystem monitoring. Local residents possess valuable ecological 
knowledge-information that can be directly incorporated into established scientific 
models. Local residents can be a source of important research questions and can help 
assure that research is relevant to both ecological and community needs. In addition, local 
participants offer potential efficiencies in data collection efforts. Local participants are 
likely to be critical to the success of any stewardship goals associated with the GEM 
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program. Local participation can build constituent support for the GEM program, which 
is important for a program intended to operate for centuries. 

BOX 5-1 

An Example of Community Involvement: 
The Fisherman and Scientist Research Society 

Community involvement in scientific research aimed at gaining a better understanding of 
marine ecosystems can bring benefits. However, communities must have a role in helping to 
define what will be done and how it will be done. They must be actively involved in conducting 
the research, analyzing data, and disseminating the results to members of. the community and 
other stakeholders. · · · · 

One example of community involvement and how long it can take to develop is underway 
among coastal fishermen and fisheries biologists from the Canadian Department of Fisheries and 
Oce.ans in Nova Scotia. The Fisherman and Scientist Research Society was formed in the early 
1990s to help develop a common understanding of the status of commercially harvested fishes 
and invertebrates on the continental shelf off Nova Scotia. Officers of the society are fishermen 
elected by the membership. The executive is advised by directors ·at large drawn from the 
membership and participating member scientists, a Communications Committee, and a Scientific 
Program Committee. More than 300 members from across the province meet annually to discuss 
the results of research undertaken in the previous year and to plan major new initiatives. The first 
several years represented a difficult and .uncertain period for the society. It takes time, hard. work, 
.~nd a commitment to succeed to overcome existing biases and to build new relationships based 
on mutual respect. · · · · .. ···· , '· ; : ; . 

Over the past eight years, however, the society has made tremendous strides. It has 
undertaken collaborative research on a range of topics, including inshore fish .abundance 
surveys, fish tagging, studies on fish diets and physical condition, lobster recruitment, and coastal 
ocean temperature. The impetus behind most of these studies has come from questions posed 
by the membership with involvement at the community lf?vel. As the society matures the range 
and scope of the research continues to grow, providing fisheries scientists and oceanographers 
with an opportunity to address questions that would be difficult to address otherwise. 

SOURCE: NRC, 2001. 

The committee is not alone in recognizing the practical significance oftraditional 
knowledge to contemporary sciences such as ecology, conservation, biology, 
pharmaceuticals, forestry, fish and wildlife sciences. The International Union for the 
Conservation of Nature (IUCN, 1986) lists the following arenas in which traditional 
knowledge can prove useful to science and environmental applications: new biological 
insights, resource management, conservation education, reserve design and management, 
development planning, environmental assessment, and commodity development. 
Traditional knowledge also has strong potential for informing the science of ecological 
restoration (Martinez, 1994; Kimmerer, 2000). Ford (200 1) suggests that traditional 
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knowledge plays a vital role in ecological monitoring and early warning s1gns of 
ecosystem change. 

In sum, one answer to the "why" question is that it is in the best interests of the 
GEM program goals to incorporate community involvement and traditional knowledge. 
This is a profoundly utilitarian rationale-locals can help the program-but it is 
potentially a source of foundation for future problems. Such issues should be approached 
cautiously by the Trustee Council with careful attention given to the cultural and social 
significance of the participation of the residents of Prince William Sound in the GEM 
program. Indeed, it appears that the noticeable retreat of communities from GEM 
program planning activities arises from the perceptions that the relationship between 
science programs and communities has been relatively one-sided in the past, and that the 
GEM program will continue this relationship in the future. 

The issue of the relationship between the traditional scientific community and the 
communities of the Exxon Valdez Oil Spill region presents a second broad rationale for 
incorporation of community involvement and traditional knowledge into the GEM 
program. The second rationale rests on an equity argument, which is distinct from the 
utilitarian rationale above. The GEM program, like the Trustee Council itself, is a result 
of settlement funds dedicated to restoration of an ecosystem damaged by a human 
technological disaster (Erikson, 1994 ). This ecosystem includes resource-dependent 
human communities (Picou and Gill, 1996), and these local communities have strong 
interest as stakeholders in the outcome of restoration activities (including long-term 
monitoring). The GEM program is a science program: It can be a science program 
without the involvement of local people, but it can be fashioned as a science program 
with effective local involvement with real gains to its relevance and no loss to its 
scientific credibility. 

The equity argument in favor of community involvement compels consideration 
of some key definitional issues. What do the terms "community" and "involvement" 
mean? The committee suggests that "community" includes both the geographic 
communities of the GEM program region and more broadly the people who live and 
work in that region. Defining "involvement" is more complex and lies at the root of the 
issues concerning community involvement in the GEM program. 

Throughout the committee's review the Trustee Council view of involvement 
appeared to be a blend of employment opportunities and peripheral advisory roles. The 
GEM program documents suggest a general level of Trustee Council comfort with 
continuation of this view. At the same time, the committee has received the clear sense 
that local communities are increasingly uncomfmiable with this status quo approach to 
involvement. The situation resembles the proverbial "ships passing in the night" as GEM 
planners attempt to find more ways to build beach survey crews (staffed by local 
residents) into the GEM program and plan for more people on the Public Advisory 
Committee, while residents continue to press for more access to and participation in all 
phases of the program. 

There is an abundant literature on traditional knowledge (e.g., Johannes, 1989; 
Baines and Williams, 1993; Rose, 1993) and on participatory research (e.g., Castellano, 
1993; Chambers, 1997; Hall, 1981; Holland and Blackburn, 1998; Park 1993; Park and 
Williams, 1999). A pervasive theme throughout this literature is the relationship between 
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local people and scientific research programs that is directly relevant to the community 
involvement/traditional knowledge issues confronting the GEM program. Consider, for 
example, the distinction between involvement in actual program planning and execution 
versus providing public advice on programs and projects presented to locals, rather than 
designed by locals: 

[T]here is an inherent flaw in calling for more participatory forms of 
management when the specific goals are predetermined. Under such 
conditions local people's role in the management process necessarily 
remains prescribed and largely symbolic. It . is the contention of the 
authors, that whereas there is a discourse of participatory marine 
management, the practice remains hierarchical and inclined toward use of 
the knowledge of those with the most formal education and the least 
experience ... (Glaesel and Simonitsch, 2001). 

Public review does not equal public involvement; it is only part of an overall 
commitment to public involvement. Similarly, meaningful community participation must 
consist of more than providing employment to locals (to work on projects conceived and 
run by others). Treating local residents only as a potential labor pool ignores the critical 
factor of who asks the research questions. This does not mean that employing local 
residents is trivial or somehow wrong, but rather that the continued identification of 
involvement exclusively with employment is unnecessarily narrow and impedes an 
understanding of why the relationship between the Trustee Council and local residents is· 
strained. 

It might be instructive to consider a reversal of roles. What if the scientific 
community was treated as a labor pool for a long-term monitoring program administered 
and controlled by local communities? Even if the pay was good, can there be any doubt 
that the scientific community would demand a more substantive role in the program? We 
believe that either extreme (treating the local communities or the scientific community 
exclusively as a labor pool and source of secondary advice) is untenable. 

If substantive community involvement is to be a feature of the GEM program, the 
next question is how can that involvement be fostered at this planning and initiation 
stage? Moving beyond mere expression of support for community involvement requires 
confronting issues of relationships: 

[T]here remains the challenge of establishing effective relationships 
between the community and external institutions. The power relationships 
which prevail represent possibly the most critical factor (Castellano, 
1993:152). 

As we noted in our interim report the entire GEM program needs a foundation 
that is simple, robust, and adaptable that permits local issues to be addressed in a 
meaningful way from the. very beginning of the program. We noted that there are 
essentially three possible arrangements to consider in terms of providing a foundation for 
community involvement. First, every project could be required to feature community 
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involvement. Second, the program could include a separate, distinct community GEM 
program that would operate with autonomy. Third, the GEM program could be structured 
to aim for a balan~ed distribution of power and opportunity between the scientific and 
local communities. 

The first approach is severely flawed because it consists solely of a formulaic 
insistence on community involvement in every project that will do little more than 
encourage tokenism. The second approach has merit, but it introduces inevitable 
difficulties of allocating between communities (or between groups of communities) and 
would limit opportunities for genuinely mutual exchange between scientists and local 
residents. The second approach is largely embodied in a proposal put forward by the 
Chugach Regional Resources Council representing several Alaska native villages in the 
GEM region. Alaska native communities have no direct representation on the Trustee 
Council and this appears to be a source of tension distinct from more general questions of 
involvement. The Chugach Council representatives who met with the committee spoke of 
a desire to institute a community GEM program on a government-to-government basis in 
terrns of their relationship to the Trustee Council. Over the course of the GEM program it 
appears that the Trustee Council will have to be sensitive to sovereignty issues regardless 
of whatever actions.are taken in terms of incorporating Alaska native involvement in the 
GEM program. 

The committee repeats its recommendation from our interim report: GEM should 
pursue an approach to community involvement based on shared power and shared 
opportunity between the scientific and local communities. The goal of shared power 
requires community representation at all organizational levels. For community­
originated studies to be effective these structural provisions of power to communities 
must be accompanied by opportunities to receive .funding. To ensure genuine 
incorporation of community interests and local knowledge and experience, the program 
should have some flexibility to fund proposals written outside the standard format and 
phrasing of the scientific establishment. There might also be a mechanism (e.g., periodic 
training sessions) to support communities wishing to submit proposals. 

The institutional and communicative barriers confronting communities can be 
substantial. For example, Castellano (1993) states: 

[C]ommunity groups typically encounter resistance in local and regional 
agencies to community-~ponsored proposals to vary the application of 
inappropriate rules . ... 

A second issue is management of communications between communities 
and institutions when the actors operate ji·om differing styles of 
communication. In general, the greater the distance betvveen the cultural 
forms prevcdent in the community and the cultural forms recognized or 
legitimated in the institutions, the more difjicult it ¥Fill be for both sides to 
recognize the commonalities that permit accommodation of community 
proposals by the institutions. If congruence between community proposals 
and institutional priorities is not easily identified, advocates within the 
institution will be subjected to personal risk in attempting to sell the ideas 
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to their colleagues. The packaging of community proposals lo emphasize 
points of congruence between new approaches and accepted practices, 
and the identification of persons or units in the institutions with a mandate 
to act in the field are strategic imperatives (Castellano, 1993:] 53). 

The kinds of barriers to effective community involvement highlighted in the 
literature are evident in the GEM planning process. For example, the committee was 
informed that One significant aspect of community involvement envisi.oned for the GEM 
program consisted of the subcommittees featured in the discussion of "guidance on GEM 
program development and implementation" in Section 6.3 of Volume I. The description 
of the subcommittees (p. 70) underscores some of the communicative and perceptual 
challenges confronting program planners and local communities. 

The subcommittee would be composed of scientists, resource managers, 
and other experts selected primarily for disciplinary expertise. and 
familiarity with the broad habitat type (watersheds, intertidal and 
subtidal, ACC, and offshore). Institutional and professional affiliations 
would be of interest in selecting members to promote collaboration and 
cooperation. 

The essence of the problem here is that the very language that is ostensibly intended to 
invite community participation is instead likely to be interpreted as repelling community 
participation. 

In summary, the committee recommends that community involvement be 
designed throughout the GEM program in a manner that promotes meaningful 
involvement and provides for flexibility into the future as the GEM program evolves. 
Approaching community involvement in the fashion recommended by the committee 
should be regarded as a work in progress, because building the necessary relationships 
and developing a process that works will take time (Box 5-l ). In many respects the GEM 
program will be breaking new ground in integrating community involvement into a long­
term science plan. As one step in rethinking its commitment to community involvement, 
the Trustee Council should review community outreach programs designed by the Prince 
William Sound Regional Citizen's Advisory Council, which have been successfully used 
in communities and native villages affected by the Exxon Valdez, oil spiLl 
(<www.pwsrcac.org>). This may provide direction for designing activities that promote 
substantive participation and involvement of local residents in all phases of the GEM 
program. 

The committee is under no illusion that successful incorporation of community 
involvement and traditional knowledge in the GEM program will be easy. It will take. 
more than just the inclusion of the words "community involvement" and "traditional 
knowledge" in program planning documents. It will require the engagement of planners, 
administrators, and researchers representing the scientific community with relevant 
experts and literature regarding participatory research and traditional knowledge, and 
most of all, with residents of local communities on shared terms. It will require the local 
communities to recognize that the GEM program will not address all their needs and 
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aspirations. Nonetheless, the opportunity to develop community participation in the GEM 
science program will benefit all parties involved and should be seriously pursued by the 
Trustee Council. 

PRE-PUBLICATION COPY 



6 

Data and Infonnation Management 

Efficient archiving and dissemination of data is critical to any long-term research 
program. Careful, early attention to data management can ensure that the data collected 
are truly useful in capturing trends and illustrating changes in the system over time. The 
Long-Term Ecological Research sites supported by the National Science Foundation 
again provide models of how to organize and manage long-term ecological data sets. The 
GEM program must include a strong commitment to data and information management. 
To extract the full scientific value of GEM data and information must be made available 
to the scientific community, resource managers, policy makers and the public on a timely 
basis. Data management must be designed to facilitate data exchange among GEM 
scientific investigators, make data available to the public and outside scientific 
community, and archive the data products. · 

The success of GEM will be critically dependent on establishing some kind of 
Data Management Office, which would be staffed with a data manager and others as 
needed to organize, disseminate, and archive the data. The data manager would 
participate in the planning of the sampling program, organizing the data, assuring data 
quality, archiving the data and providing data to the principal investigator and public. 
There should be a Data Management Subcommittee to help provide periodic outside 
advice on data policies; the data management system; preservation of data with relevant 
documentation and metadata; advice on enforcement of data policies; and to facilitate 
exchange of data with related oceanographic programs. Both data managers and scientists 
should serve on the Data Management Subcommittee to facilitate the interaction of 
scientists with the data management staff so that data management policies and 
procedures are in tune with the scientific focus of GEM. These groups would develop a 
data policy that establishes the rules for submitting data and models; facilitates quality 
control of the data by the data management office; insures that the data are properly 
archived; ensures the rights of the scientific investigators; promotes the exchange of data 
between investigators; and ultimately, makes the data available to the general public and 
outside scientific community. These data management policies are followed by large 
scientitic oceanographic programs such as the Joint Global Ocean Flux program 
( <www.usjgofs. whoi .edu> ); Global Ecosystem Dynamics 
( <globec.oce.orst.edu/groups/nep> ), and the Coastal Ocean Processes program 
( <www.skio.peachnet.edu/coop> ). 
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GEM needs to be committed to the timely submission and sharing of all data 
collected by its researchers. In accepting support each principal investigator should be 
obligated to meet the requirements of the GEM data policy. These should include 
submitting collected data in· the established format within set periods from collection. 
Investigators should be encouraged to exchange data and models with other GEM 
scientists to promote integration and synthesis. 

Data management must have sufficient resources to accomplish· its necessary 
functions in support of the GEM program. According to recent reviews, some of the 
most successful coastal monitoring efforts allocate as much as 20 percent of their total 
budget toward data management (Sustainable Biosphere Initiative, 1996; Weisberg et al, 
2000). To be successful GEM will need to make a similar financial commitment to data 
management. A program such as GEM with a long commitment to observations of 
ecosystem processes will be viewed regionally, nationally, and internationally for 
leadership in data management. 

A body of data exists for the Gulf of Alaska to which GEM investigators will 
need ready access. One of the first tasks .of the Data Management Office should be to 
install this relevant data into the GEM database. Examples of pertinent ancillary data sets 
are NOAA's Tropical Atmosphere-Ocean El Nii'io Southern Oscillation data, Pacific 
Decadal Oscillation estimates, the Gulf of Alaska Global Ecosystem Dynamics program, 
and historical regional oceanographic and climate data. Another example is the North 
Pacific Marine Science Organization's Technical Committee on Data Exchange Website 
that contains links to long-term, interdisciplinary data sets for the North Pacific. These 
data archives will be essential to ecosystem modeling and synthesis in the GEM 
program. Also essential to the initial planning of the GEM program will be data collected 
in the past decade with Exxon Valdez Oil Spill funding. These data need to be synthesized 
to guide the selection of the sampling sites and measured param~:;ters of the GEM coastal 
time-series observations. These data must also be made available to collaborating 
scientists, scientists outside the program, the public, and resource managers. 

The policy of such federal agencies as the National Science Foundation, Office of 
Naval Research and the National Oceanographic and Atmospheric Administration is that 
two years after collection, data should be available to the general public and scientific 
community through the National Oceanographic Data Center (NODC). Data collected by 
the GEM program should be submitted to the NODC in addition to being made available 
to the public through the GEM web site or similar structures. · 

The general description of the data management architecture in the draft GEM 
science plan is very good. The data management functions of data receipt, quality control, 
storage and maintenance, archiving, and retrieval are recognized and adequately 
addi'essed. The report recognizes that different types of data products will be needed for 
basic research and analysis, modeling, resource management applications, and public 
outreach. Access to the data archives and software display will be an important public 
outreach component. There would be multiple levels of complexity to the data access 
ranging from users with limited backgrounds with these data to use by the investigators 
who gathered the data. · 

One of our chief concerns was the lack of i·ecognition of the importance of an 
established data policy and a willingness to enforce it. One of the tirst tasks of the GEM 
Data Management Subcommittee should be to establish a data policy to which all 
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investigators must adhere and to help GEM set up the structure of the Data Management 
Office. It was apparent in reviewing the Exxon Valdez Oil Spill Website that it was 
difficult or impossible to retrieve data collected from past research projects. This trend 
must change if the GEM program hopes to realize its potential for understanding the Gulf 
of Alaska ecosystem. Data collected should be easily retrieved by various user groups, as 
is the case for programs such as the Joint Global Ocean Flu~ Experiment 
(<www.usjgofs.whoi.edu>:), Global Ocean Ecosystem Dynamics Experiment 
(<globec.whoi.edu and globec.oce.orst.edu>), or, more generally, the data available from 
the National Snow and Ice Data Center (<http://nsic;!c.org/index.html>). The Data 
Management Office must have sufficient staff and infrastructure support for receipt, 
quality control, archiving, and retrieval of data products required by its user groups. 
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Synthesis,. Modeling, and Evaluation 

Writing a science plan to guide the Gulf Ecosystem Monitoring (GEM) program 
for the next 100 years is no easy task. It is simply not possible to know everything that 
should be addressed. To be useful over the long-term, the plan will need to be flexible. 
The issues in 10 years, or 20, or 50 may be different from today's issues. Concerns about 
the ecosystem may change in the face of the possibility of increased tourism, terrestrial 
resource harvests (timber), hydroelectric development, and other changes in water usage 
and land use. Even so, we must qualify that we do not expect the GEM document to 
address each of these issues. This is where flexibility becomes important. The.plan needs 
a system in place for synthesis of knowledge at specific points in time and evaluation of 
what has been learned and what needs to be done next to progress in understanding the 
ecosystem. 

SYNTHESIS 

An initial synthesis needs to include several components. The first step, a much­
needed literature review, has been completed in the "Scientific Background" section in 
Volume II, Part 3, of the GEM plan (EVOSTC, 2001). Recent information from other 
geographic areas that contain relevant information can be incorporated when needed for 
specific topics. The second step, compilation, assessment and analyses of databases, has 
not been done. This step is critical to accommodate the imperative third step, which is a 
synthesis of Exxon Valdez Oil Spill research from 1989 to the present. Though a few 
programs have completed synthetic views of their results (e.g., Fisheries Oceanography 
vol. 10, [Suppl. 1]- "A Sound Ecosystem Assessment [SEA] Synthesis"), most have not. 
Many studies that have been ·funded over the past 13 years have yet to be published. 
Annual reports are not publications and certainly do not qualify as syntheses. 

The knowledge gained about Prince William Sound is extensive because of Exxon 
Valdez Oil Spill funding. Retrospective analyses have led to new hypotheses and ideas in 
many instances, not the least of which is the concept of a "regime shift" (Francis and 
Hare, 1994; Hollowed and Wooster, 1995; Anderson and Piatt, 1999) and the Pacific 
Decadal Oscillation (Mantua and Hare, in press). However, there is much more to be 
gained from past studies that should be used to direct the future of GEM. The completion 
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of the third step will lead to the fou1ih step: assessment of accomplishment of past goals. 
The synthesis of data and assessment of what has been learned in the recent studies will 
provide a starting place from which to hone hypotheses needed to direct GEM research. 

The generation of new hypotheses will lead to proposals for new work, which in 
turn will lead to the need for additional synthesis. Synthesis is an iterative process and as 
such is both the first and last steps. For GEM to continue to be successful, periodic re­
synthesis of new data will be needed. A synthesis will assure that there is not a long lag 
time in publication of results and access to data of other GEM researchers, such as 
currently experienced under Exxon Valdez Oil Spill. A periodic synthesis on the scale of 
five-year increments will promote comparisons between past and recent conditions. 
Additionally, scheduled syntheses will ensure evaluation of program direction. 

"One presumption in a long-term program is that technology will change, 
providing opportunities for collecting new data types or collecting existing 
data more efficiently. Another presumption is that users will become more 
sophisticated, and their needs will change as they become accustomed to 
the data streams that are produced. Many successful programs 
incorporate periodic program review to assess how the program should 
change in response to these new collection opportunities and needs. " 
(Weisberg et al., 2000) 

The synthesis will tell whether the science plan and the structure of the program is 
working. · · 

As GEM is envisioned to be a 1 00-year plan, we suggest that a time line on a 
scale longer than five years be included in the GEM plan. We have emphasized that long­
term research is the linchpin of this program, and the projected time line should reflect 
that effort. Within that time line periodic syntheses should figure prominently. Synthesis 
should be viewed as a key component of the plan and funding for synthesis should be 
incorporated. While periodic review is necessary, the long-term research should be 
modified only when a strong case can be made for improving the program (Weisberg, et 
al., 2000). The synthesis and review should involve a wide range of scientists and 
community members, as data users are critical to the review process (Weisberg, et al., 
2000). 

MODELING 

Synthesis and modeling are interconnected. For example, one first could create a 
conceptual model that will tell which quantities need to be measured, collect data, 
synthesize data, and then create a more quantitative model. Alternatively, one could 
collect and synthesize data, and then create a statistical model that could be used to 
collect more data to verify the model. In a third approach, one could perform a synthesis 
on retrospective d~1ta and create a working model, also known as an hypothesis, which 
would be used to design data collections that are synthesized into more sophisticated 
models. Note that the models and syntheses may take many forms from conceptual to 
highly quantitative. Regardless of the order of these steps and the sophistication of the 
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techniques, the components of synthesis and modeling are both critical. The combination 
of synthesis and modeling are tools for evaluation of past work: testing the 
appropriateness and accuracy of hypotheses and generation of new hypotheses. This 
approach will keep the GEM program moving forward by addressing issues that arise 
from the conceptual foundation and filling gaps identified during the evaluative process. 

The elements of a successful modeling component are outlined in the GEM 
monitoring plan. It is worth emphasizing that modeling should be a component in all 
phases of GEM as a research, synthetic, and diagnostic tool. The strategic elements for a 
successful ocean-observing program are a combination of in situ observations, remote 
sensing, and modeling (Strategic Design Plan for the Coastal Component of the Globa) 
Ocean Observing System, 2000). All three elements complement each other to provide a 
more comprehensive view of the environment. Because of the different spatial and 
temporal scales of response and variability in the physical environment and living 
resources of the Gulf of Alaska, models will be needed to merge disparate anci 
discontinuous measurements. A hierarchy of models (statistical, theoretical, empirical) 
should be employed in the GEM program. The skill of models should be routinely 
assessed. Some models will require some form of data assimilation using information 
collected during the monitoring program . .The data are inserted into the model to insure 
that the model outcome more closely resembles the in situ observations. The GEM 
program should work toward more realistic and accurate numerical models for the 

. I 

prediction of ecological processes. The unparalleled opportunity of a long-term 
observation program in the Gulf of Alaska coupled with a concerted effort in modeling 
will produce exciting new tools for the management of the Gulf of Alaska's living 
resources. 

REVIEW OF THE GEM SCIENCE BACKGROUND SECTION 

GEM planners have already made a first synthesis by compiling information in 
the. GEM planning document (EVOSTC, 2001). The current "Science Background" 
section is a good comprehensive review of relevant knowledge. The document establishes 
a common background that can be· used as source material. This should stand as an 
indication of what is known at this time. This state of knowledge in this work plan does 
not need to be updated, as the updating will take place routinely through GEM synthesis 
efforts. This is an excellent background from which synthesis efforts can begin. 

We applaud the GEM writing committee on the excellent scientific background 
that they created in Volume II, Part 3. This scientific background contains up-to-date 
knowledge and is well presented. In most cases there is a referenced, accepted scientific 
basis for the material presented. The use of figures to demonstrate concepts and points is 
well done. This document will be useful to inform the Trustees,, scientific community,, 
and the public. We recognize, however, that all interested parties will not read the entire 
document; we suggest that the "Executive Summary" highlights in non-technical 
language the main scientific points on which GEM is based. 

Generally the physical oceanography is well presented in Volume II of the GEM 
document. The major deficiency is the lack of attention to processes that might take place 
on the mid-shelf. While the shelf is addressed in the document, when the choice of 
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habitats is selected, the document turns rather quickly from the Alaska. Coastal Current to 
the offshore areas of the shelf break, continental slope, and deep ocean basin. The mid­
shelf region might be very important to the nutrient fluxes and primary production of the 
region, because relatively deep nutrients must get into the euphotic zcine, and the pathway 
is unknown. 

There are some smaller inaccuracies and over-simplifications in the physical 
oceanography section. For example, the definition of the shelf as being located at depths 
of less than or equal to 200 m is wrong, given that there are many locations deeper than . 
that, including locations in Prince William Sound. There are also some problems with the 
discussion of circulation in Prince William Sound. Although this circulation is intimately 
connected with the circulation of the Gulf of Alaska, the plan emphasizes the circulation 
of the. central Gulf of Alaska over the circulation over the adjacent shelf, and the thrust of 
this document pushes the studies into the deep Gulf of Alaska. 

In the GEM plan the discussion of time and special scales is very brief. This topic 
might well be the weakest part of the GEM program. The processes that affect primary 
production are going to have space scales on the order of kilometers. Single monitoring 
stations will not be useful tools. Granted, Ocean Station P and GAKl measurements have 
added to our understanding of the system, but these are really "first looks" similar to an 
initial Mars probe. From ongoing studies, mesoscale physical and biological processes on 
the shelf are appearing to be important in the Gulf of Alaska. A program to measure on 
these time and space scales over the entire shelf will be very, very expensive to maintain. 
In addition, it is important to make measurements in winter, as this might well be the 
most critical time for the marine populations. Or GEM could break the problem; for 
example, in meteorology the long period changes are climate-related problems whereas 
there are daily changes (weather) embedded in these long-term processes. There are 
similar time and space scales in oceanographic processes, and sampling must be designed 
to measurement all these scales. There is no distinction in the document with regard to 
the atmosphere. For example, GEM should develop studies to address the seasonal 
variability embedded in the long-term monitoring program. Three to five years of 
seasonal measurements will be required to determine the seasonal signal. After those 
studies scientists should be able to reduce the measurements into a monitoring mode, 
assuming that an increased understanding will ·allow more targeted sampling. 
Unfortunately, there is no example of a system in which this has been done. 

There are some physical science statements with which we disagree or question. 
We question the source of the statement about long-term warming of the northeastern 
Pacific Ocean. This has not been substantiated with data to date. The longest air 
temperature time-series for the region (Sitka, Alaska) shows no increasing trend since 
I 828 (Royer, 1993). We question where the iron limitation hypothesis came from. The 
hypothesis that the primary productivity on the shelf of the northern Gulf of Alaska is not 
documented. It seems likely that there is enough iron from terrestrial sources to offset 
any depletion, however, these measurements have not been made. 

The biological support for the science is good, and we commend the GEM team 
forthis strong compilation of the current state of knowledge. Simultaneously, we would 
like the GEM plan to recogmze the tentative nature of some of the most recent 
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unpublished findings. Be aware that the conclusions may change when studies are 
completed and prior to publication. GEM should not be dependent on tentative findings. 

A 1 00-year plan should be only a broad outline with details to be worked out in 
work plans. A broad-brush understanding of the area in question at this time in history is 
necessary for the start of a 1 00-year plan. It is inappropriate to include detailed research 
questions in the "Scientific Background" section, such as: " Do diurnal-period shelf 
waves along the Kodiak shelf influence biological production and the dispersal of 
planktonic organisms (EVOSTC, 200I,Vol. II, p. 64)?" We suggest that these questions 
be removed from the document. The objective ofthis section of the document is to set the 
stage for the scientific questions and hypotheses to be generated. We cannot fault the 
questions themselves, because they ask just about everything. They are at once extremely 
general and too detailed. Including this level of detailed questions in the background of 
this document leads us as reviewers to believe that all research will be restricted to 
addressing these specific questions. That would discourage original hypothesisgeneration 
and research in the proposal process. 

In conclusion, we believe that the GEM plan we reviewed provides an excellent 
scientific background for the Gulf of Alaska region. We want to see a synthesis of data 
that have been collected under Exxon Valdez Oil Spill and we want to see periodic re­
synthesis and evaluation. We suggest that various types of modeling will be useful tools 
to aid this synthetic process. 
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Conclusions and Recommendations 

The Ex.:wn Valdez Oil Spill Trustee Council is to be commended for its foresight 
in setting aside funds over the years to create the trust fund to provide long-term funding 
to the Gulf Ecosystem Monitoring (GEM) program. The GEM program will offer an 
unparalleled opportunity to increase understanding of how large inarine ecosystems in 
general and Prince William Sound and the Gulf of Alaska in particular function and 
change over time. The committee believes this program has the potential to make 
substantial contributions of importance to Alaska, the nation, and environmental science. 

Since this committee was formed in June 2000, it has met five times to learn 
about and discuss .. the GEM program. We have conveyed our comments and 
recommendations in a letter report (November 2000) with advice on program timing and 
a more detailed interim repOii (February 2001) that critiqued an early draft of the 
program science plan. These reports focused on the early planning, were specific to the 
draft planning documents, and were primarily directed to program staff. In this final 
report we provide broader comments and a document that has more general and longer­
lasting lessons about which elements are essential to the success of a long-term research 
and environmental monitoring program such as GEM. 

GEM's mission as stated in EVOSTC, 2000a, is ambitious: "to sustain a healthy 
and biologically diverse marine ecosystem in the northern Gulf of Alaska and the human 
use of the marine resources in that ecosystem through greater understanding of how its 
productivity is influenced by natural changes and human activities." The pmpose of any 
mission statement is to serve as a general guiding principle and statement of underlying 
philosophy and approach, and this mission statement accomplishes this purpose. 
However, putting this statement into practice is likely to prove difficult. 

According to an early EVOSTC document (EVOSTC, 2000b), GEM was 
conceived to have three main components: 

I. long-term ecosystem monitoring (decades in duration); 
2. short-term focused research (one to several years in length); and 
3. ongoing community involvement, including use of traditional knowledge 

and local stewardship. 

The committee still views this early vision of the program as a sound foundation 
on which to build. In a later document (EVOSTC, 2000a) the purpose of the GEM 
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program is further delineated to contain five program goals: detect, understand, predict, 
inform, and solve. The committee understands the general intent of these goals and the 
necessity of making the program respond to both the needs of science and the needs of its 
political constituency. But as discussed in earlier reports, the committee remains 
concerned that these five goals are extremely diverse and far-reaching. While the GEM 
mission is a good general statement of intent, the committee's concern is that addressing 
all five goals will present the risk that the research and monitoring program will be 
spread too thin to be effective. 

In its review of the evolving GEM long-term research program the committee 
noted some positive strides. We believe that the GEM planners tried to include the 
interests of diverse stakeholders (Trustee Council, scientists, various advisory groups). 
We are pleased to see that the planning process has caused an evolution in the draft and 
the thinking behind it. We commend GEM planners for not taking the easy route of 
simply picking stations and starting data collection, and that they took the time to think 
about the conceptual foundation and develop the hypotheses that are necessary to define 
data needs. We find the conceptual foundation is much improved; however, placing the 
conceptual foundation deep in Volume II of the plan is not appropriate. That late 
placement implies that it is an afterthought and not the foundation upon which the 
program is built. It is, however, a good point of departure for GEM, and we assume it 
will evolve as the program moves toward implementation. We believe that GEM 
planners have made progress on the development of hypotheses, although there is still 
room for more work in this area. 

GEM staff members have made a good effort to reach out to the science 
community. They have a good start on their discussion of and approach for using 
modeling effectively; and they have made very good progress in setting up a strategy for 
data management. We found that the science review section is very useful. Although it 

· may seem obvious, many of these positive strides have occurred because the Trustee 
Council and GEM staff have set up a planning process and are allowing time for the 
evolution of thinking. 

The committee has struggled, however, with its basic charge (to review the GEM 
program) because the program was literally evolving as we worked and we often were 
dealing with a "moving target." We also struggled because, as scientists, we are more 
accustomed to dealing with research programs instigated and directed by scientists, such 
as the Global Ecosystem Dynamics program, or by agencies with clear mandates, such as 
Mineral Management Service's Environmental Studies program. Instead, GEM is a 
research program directed by a Trustee Council made up of six agency representatives, 
each carrying responsibilities for mission-oriented state and federal agencies. Their role is 
made especially difficult because of the legal requirement that all their decisions be 
unanimous. GEM is supported by a staff that includes both scientists and non-scientists 
who have the unenviable job of balancing not only the expectations of the science 
community (the norm when developing a new science program) but also the expectations 
of various other ALaskan stakeholders and the inevitable political forces of the Trustee 
Council itself. 

While this committee whole-heartedly endorses the idea of a long-term ecological 
research program in the Gulf of Alaska and commends the Trustee Council and other 
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decisionmakers for creating such a program, we must stress that this report is not an 
endorsement for implementation of the GEM program as currently designed. Our 
proposed changes are described in the following conclusions and recommendations. 

CONCLUSIONS AND RECOMMENDATIONS 

Opportunity for Sustained Study 

Conclusion: GEM is an important opportunity to do truly long-term research in a marine 
ecosystem, and this long-term approach is essential to distinguish natural variability from 
human impacts. The long-term nature of the program, intended to cover a period of many 
decades, is the flagship contribution of the plan. Long-term research (i.e., monitoring) by 
definition must include sustained, consistent observations over a long period and thus 
requires a long-term commitment from the highest levels of decisionmakers. This 
commitment will require a substantial financial investment. Short- and medium-term 
tesearch is an appropriate way to address current questions and management needs, but 
the fundamental importance of the long-term program should not be lost. 

Recommendation: The,majority of GEM funds should be spent on long-term research, 
that is, sustained observations of ecosystem components and ecological processes over 

·decades. The committee concludes that the GEM program should emphasize long-term 
research and data management because this is its special contribution to scientific 
understanding in Alaska's marine environment; most other research programs are short­
term. These long-term measurements will be necessary to differentiate the effects of 
natural variation from human-induced changes on the Gulf of Alaska ecosystem. The 
coastal Long-Term Ecological Research sites funded by the National Science Foundation 
provide good models of such long-term research. 

Elements of a Sound Long-Term Research Plan 

Conclusion: A sound, long-term research plan must clearly define its conceptual 
foundation, scope, organizational structure, data management methods, and methods for 
periodic synthesis and review. The conceptual foundation presented in the draft science 
plan is adequate and with modest restatement as a hypothesis could be a useful focus for 
research. The science plan and research objectives need to be directly linked to this 
conceptual foundation. 

Recommendation: The current draft science plan (EVOSTC, 2001) needs to be 
shortened considerably by removing tangential materials so that it is a clear guide for the 
future. The conceptual foundation needs to be discussed early in the GEM planning 
documet1.t because that placement captures its importance as the fundamental building 
block on which the rest of the program depends. The science plan should include a broad 
conceptual foundation that is ecosystem-based. It should seek to understand natural and 
human-induced changes and it should be tlexible to accommodate changing needs 
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without compromising core long-term measurements. These hypotheses will provide ~ 
bridge between the conceptual foundation and the eventual implementation of the science 
program. Because the conceptual foundation states that the ecosystem is affected by both 
natural variability and human-induced change, as the plan is implemented both of these 
drivers should be addressed in studies. 

Implementation of the GEM Program 

Conclusion: The planning process for GEM has been difficult and costly, but the 
investment in planning is critical for success. Long-term measurements cannot begin until 
after the appropriate variables have been identified, and these must· be based on the 
conceptual foundation and hypotheses. The planning and design of sampling will 
continue to take considerable time and effort in the early years of the program. It is more 
important to identify the right variables than to rush to collect data. 

Recommendation: The GEM plan and planning process needs to provide careful 
consideration of what to measure, how often, and where, based on input from a broad 
cross-section of. the scientific community, local communities, and managers. These 
decisions on hypotheses and attendant measurements should be made by the chief 
scientist working with the Scientific and Technical Advisory Committee and other 
independent scientists and stakeholders over the course of several years as program 
implementation gets underway. · 

GEM's Role in Gulf of Alaska Research 

Conclusion: GEM's primary goal should be to develop a comprehensive and eventually 
predictive understanding of the Gulf of Alaska ecosystem. The long-term nature of GEM 
will enable it to serve as a framework for marine research in the Gulf of Alaska. Other 
programs will come and go on shorter time frames and should be encouraged to 
coordinate with GEM, but GEM does not have the resources to be the central 
coordinating body for all such efforts. 

Recommendation: The focus of GEM should be its long-term program, and GEM 
decisionmakers should not try to do too much or this will dilute GEM's limited resources 
and impact. Because of the long time frame of GEM, it can provide a building block for 
partnering with other programs that will come and go, but it should not be distracted by 
the idea of assuming leadership of Gulf of Alaska marine research. 

Recommendation: GEM should not see its role as filling the gaps in other programs, 
because adding these kinds of activities will inevitably erode funding for the GEM core 
measurements. This does not preclude GEM from involvement in other programs in 
which the research is addressing issues or collecting data that has been identified as 
necessary for addressing the central hypotheses of GEM. 
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Recommendation: It simply is not possible for GEM, given its resources, to play a 
leadership role in both scientific research and day-to-day support of resource 
management. GEM should not be involved in the types of monitoring that are typically 
the responsibilities of agencies. GEM should not subsume routine surveys, stock 
assessments, and data collection that have been the normal province of resource 
management agencies. Of course, a large monitoring program like GEM will supply 
much information that is useful to resource management agencies as a result of its own 
activities. 

Community Involvement 

Conclusion: The GEM plan does not currently describe effective and meaningful ways 
to involve local communities. This involvement should occur at all stages, from planning 
(e.g., selecting the questions to be addressed and variables to be monitored) to oversight 
and review. Local knowledge and traditional ecological knowledge can be used to 
generate ecologically sound and socially relevant research ideas. Science and community 
partnerships can lead to achievements that neither could attain independently. 
Specifically, such collaborations provide scientific knowledge as well as community 
education and local support of science. These outcomes are important especially because 
of the long-term nature of GEM; such involvement might be less critical m shorter 
programs, but the century-scale requires the establishment of long-term bonds. 

Recommendation: The Trustee Council and GEM program staff must continue to seek · 
ways to build · meaningful community involvement at all stages of planning and 
implementation, from selecting the questions to · be addressed ·and identifying the 
variables to be monitored to providing program oversight. It was outside the scope of 
this committee to advise specifically on what programs or methods to use; neither are we 
as experienced as GEM staff in dealing with Alaska's diverse communities of interest. 
Nonetheless, we are certain that the community involvement debate will continue until 
better resolution ofthis issue is found. 

Geographic Scope 

Conclusion: No program can be expected to meet the needs ofall wotential data users, 
and tradeoffs are inevitable between the intensity and spatial range of sampling. That is, 
if the scope of GEM is physically large, then its long-term research component will be 
able to collect less information at any one site (because there is a finite amount of 
information that can be collected with finite financial resources). If the scope of GEM is 
physically smaller, there can be more monitoring sites or more types of information 
collected. Research projects and sampling will need to be selected very carefully to avoid 
diluting activities so that their usefulness is limited. GEM planners can choose to obtain 
more limited information from a large area or more in-depth information from a smaller 
area. 
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Recommendation: GEM planners must make an explicit choice on how to focus the 
program's research. There are many options for carrying out coqrdinated research that 
avoids piecemeal projects. One option is to concentrate on a particular geographic area, 
as the committee recommended in its interim report. Another possibility is to target a few 
variables across a broad geographic range, such as measuring physical oceanographic 
variables over long time periods (temperature, salinity, currents). It is possible to 
concentrate attention on particular habitats in a large geographic range. These choices 
must be guided -by the conceptual foundation and the hypotheses selected for 
investigation. 

Using Habitat as an Organizing Concept 

Conclusion: GEM or any large research program can organize its effort and funds in 
many ways and sti11 be successful. The habitat approach described in the GEM science 
plan is one way of dividing attention and funds, and it has the advantage of being 
understandable to many of the program's key stakeholders. GEM planners need to be 
aware of its one critical disadvantage: a habitat approach can fail to address key linkages, 
flows, and processes between habitats, which is where many of -the most _interesting 
lessons of the long-term GEM program might be seen. 

Recommendation: Given the habitat approach selected GEM planners must make a 
conceited effort to ensure that the program has clear, concrete mechanisms to address 
cross-habitat links. This does not necessarily mean creating a linkage subcommittee but 
rather building into each habitat study the opportunity to make measurements of flows 
among habitats and highlight other interactions. Across-habitat coruiections must be 
addressed during synthesis and modeling. These efforts are essential to creating a truly 
integrated program, where the whole is greater than the sum of the parts; 

Organizational Structure 

Conclusion: The GEM research plan is being developed to carry out long-term research, 
short-term researc!1, and synthesis and modeling of data sets. Soliciting proposals, 
evaluating proposals, and the time frame for the research effort and its funding will differ 
for these scientific activities. The current science plan does not distinguish among these 
activities in terms of the procedures necessary to manage them and achieve useful results, 
or even that the goals of these three approaches differ. Strong scientific guidance is 
required through all the activities of GEM. 

Recommendation: GEM planners, with input from the science community, should 
identify how these three kinds of scientitic endeavors will be incorporated and managed 
within the science plan. For instance, long-term research projects (i.e., monitoring), short­
term research projects, and synthesis efforts will require ditTerent mechanisms for 
proposal solicitation and evaluation and different time frames for funding. 
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Recommendation: The scientific leadership of the GEM program should be in the 
hands of a chief scientist advised by a Scientific and Technical Advisory. Committee. 
The chief scientist should have adequate assistance to execute the program. 

Conclusion: The organizational structure supporting GEM should be s~t up to ensure 
ongoing, independent scientific oversight and review. It should be easy for new 
researchers and local community members to be involved in planning and carrying out 
the research projects. If the Scientific and Technical Advisory Committee is to function 
effectively and play a leadership role in developing and directing the GEM scientific and 
technical program, its membership must be selected carefully. 

Recommendation: The Scientific and Technical Advisory Committee will play a key 
. role in leading the GEM program and ensuring prbgram credibility. Scientific and 

Technical Advisory Committee members should be chosen based on their scientific 
expertise and their ability to link across the marine habitats and disciplines. To obtain the 
best program oversight over time there should be regular rotation of the members of all 
advisory groups, such as the Scientific and Technical Advisory Committee. Advisory 
Committee members should be and should be perceived to be neutral parties who are 
focused on the long-term success of the program. Members may need to be compensated 
for their service; they should have term limits of three to five years with no direct GEM 
research funding during their period of service. 

Recommendation: The design of proposal solicitations and final recommendations for 
Trustee Council funding should be major functions of the Scientific and Technical 
Advisory Committee and chief scientist. In designing proposal solicitations, the 
Advisory Committee should be responsible for developing the scientific and technical 
subjects required to address GEM goals. Community workshops hosted by the Scientific 
and Technical Advisory Committee would be one method to help articulate community­
generated research needs and could be a way to increase the participation of local 
communities that use Gulf of Alaska resources. The Scientific and Technical Advisory 
Committee and chief scientist should be responsible for organizing workshops designed 
to provide input on core variables to be measured over time. Final decisions on variable 
selection can be based on hypotheses proposing how each variable provides insight into 
human and climate-based changes in the ecosystem. 

Recommendation: There should be an open process for nominating individuals to serve 
on the Scientific and Technical Advisory Committee, both during its initial formation and 
as the GEM program continues. Various independent scientific groups can assist in the 
initial formation to help broaden the selection process and find candidates with suitable 
experience in the initiation and implementation of large-scale, long-term ecological 
research. The chief scientist should review the nominations and recommend selections, 
with appropriate documentation, to the Trustees, who are responsible for the 
appointments. 
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Data and Information Management 

Conclusion: There will be significant costs associated with data and sample processing 
and with data archiving. It is a common mistake to underestimate the cost of data and 
information management. To extract the full scientitic value of any research program 
data and information must be made available to the scientific community, resource 
managers, policy makers, and the public on a timely basis. Each of these audiences will 
require information in a different format. The committee commends the initial 
development of data management procedures; careful implementation of these 
procedures is key. 

Recommendation: GEM should create a comprehensive Data Management Office (not 
just an archive but a group of people who address these issues). Other large science 
programs spend as much as 20 percent of funds on data management. The multi-decadal 
scale of GEM will require a similar commitment. · 
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ACC 
ADCP 

BATS 

CalCOFI 

EOS 
EVOS 
EVOSTC 

GAKl 

GEM 
GLOBEC 
GOA 
GOFS 

HOTS 

IPRC 

JGOFS 

LTER 

NASA 
NOAA 
NRC 
NSF 

ONR 

PSAMP 

B 
Acronyms 

Alaska Coastal Current 
. acoustic Doppler current profiler 

Bermuda Atlantic Time Series 

California Cooperative Fisheries Investigations 

NASA's Earth Observing System 
Exxon Valdez oil spill 
Exxon Valdez Oil Spill Trustee Council 

Gulf of Alaska station 1 located at the mouth of Resurrection Bay (60 N, 
149 W) 
Gulf Ecosystem Monitoring 
Global Ecosystem Dynamics program 
Gulf of Alaska 
U.S. Global Ocean Flux Study 

Hawaii Ocean Time Series 

International Pacific Research Center 

Joint Global Ocean Flux Study 

Long-term Ecological Research 

National Aeronautics and Space Administration 
National Oceanic and Atrnospheric Administration 
National Research Council 
National Science Foundation 

Office ofNaval Research 

Puget Sound Ambient Monitoring Program 
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SALSA 
SO LAS 

Prince William Sound 
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Semi-arid Land Surface Atmosphere Program 
Surface Ocean Lower Atmosphere Study 
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1. VISION 

In This Chapter 

}- Origin of the GEM program 

}- Vision and mission: identified for the program 

);.- Goals, geographic scope, and funding 

}- Building on lessons of the past 

On March 24,1989, the TjV Exxon Valdez ran 
1.1 Introduction aground on Bligh Reef in Prince Willia,m Sound, 

spilling almost 11 million gallons of North Slope 
crude oil. The event was the largest tanker spill in U.S. history, contaminating 
approximately 1,500 miles of Alaska's coastline, killing birds, mammals and fish, 
and disrupting the ecosystem in tl1e patl1 of the spreading oil. In 1991, Exxon 
Corporation agreed to pay the United States and tl1e State of Alaska $900 million 
over 10 years to restore, replace, enhance, or acquire tl1e equivalent of natural 
resources injured by the spill, and the reduced or lost human services tl1ey provide 

, (United States ofAmerica and State of Alaska 1991). Under the court-approved 
terms of the settlement, the Exxon Valdez Oil Spill Trustee Council (Trustee Council) 
was formed to administer the restoration funds, and in 1994 the Exxon Valdez Oil 
Spill Restoration Plan was adopted to guide tl1e development and implementation 
of a comprehensive, interdisciplinary recovery an9. rehabilitation program. 

Thirteen years after the spill, total recovery has still not been achieved. 
Appendix B presents the current information regarding tl1e recovery status of 
resources injured by the spill. There- are still two main concerns about lingering 
effects of tl1e spill. The first is the potential effect of pockets of residual oil in the 
environment The second concern is tl1e ability of population to fully recover by 
overcoming changes in the population dynamics resulting from the initial oil­
related mortalities and the interaction of tl1ese effects with those of otl1er kinds of 
changes and disturbances in the marine ecosystem. 

The knmvledge and experience gained during years of biological and physical 
studies in the aftermath of the Exxon Valdez oil spill (EVOS) confirmed tl1at a solid 
historical context is essential to understand tl1e sources of changes in valued 
natural resources. Toward tlus end, in March 1999 the Trustee Council dedicated 
approximately $120 million for long-term monitoring and ecosystem-based 
research in the northern Gulf of Alaska (GOA). This new program is called the 
GEM (the Gulf of Alaska Ecosystem Monitoring and Research) program. Funding 
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2 

for the GEM program comes from an endowment, with an aru1Ual program funded 
through investment earnings, after allo,ving for inflation-proofing and modest 
growth of the corpus. 

A program rooted in the science of a large-scale ecological disaster is uniquely 
suited to form the foundation for ecosystem-based management. In making the 
decision to allocate these funds for a long-term program of monitoring and 
research, the Trustee Council explicitly · 
recognized tl1at complete recovery from. 
tl1e oil spill may not occur for decades and 
tl1at full restoration of tl1ese resources will 
most likely be achieved tl1rough long-term 
observation and, as needed, restoration 
actions. The Trustee Council further 

Prudent use of the natural 
resources of the spill area 

requires increased knowledge of 
critical ecological information 

about the northern GOA. 

recognized that conservation and 
improved management of these resources and services would require substantial 
ongoing investment to improve understanding of the marine and coastal 
ecosystems tl1at support the resources, as well as tl1e people, of the spill region. 
Improving tl1e quality of information available to resource managers should result 

_ in improved resource management. In addition, prudent use of the natural · 
resources of the spill area without compromising their health and recovery requires 
increased knowledge of critical ecological information about the northern GOA. 
This knowledge can only be provided tl1rough a long-term monitoring and 

Mission 

research program that will span decades; if not centuries. 

The original mission of the Trustee Council's Restoration 
Program, adopted in 1993, was to "efficiently restore the 
environment lli.jured by the EVOS to a healthy, productive, 

world-renovvned ecosystem, while taking into account the importance of the 
quality of life and the need for viable opportunities to establish and sustain a 
reasonable standard of living." 

Consistent witl1 this mission and with the ecosystem approach to restoration 
adopted by the Trustee Council in the 1994 Exxon Valdez Oil Spill Restoration Plan, 
the mission of the GEM program is to: 

Sustain.a healthy and biologically diverse marine ecosystem in the 
noti:hern Gulf of Alaska (GOA) and the human use of the marine 
resources in that ecosystem through greater·understanding of how 
its productivity is influenced by natural changes and human 
activities. 

In pursuit of tlus mission, tl1e GEM program v.rill accomplish tl1e following: 

• Sustain tl1e necessary institutional infrastructure to provide scientific 
leadership in identifying research and monitoring gaps and priorities; 
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• 

• 

• 

Sponsor monitoring, research, and other projects that respond to these 
identified needs; 

Encourage efficiency in and integration of GOA monitoring and research 
activities tlu-ough leveraging of funds and interagency coordination and 
parb1erships; and 

Promote local stewardship by involving stakeholders and having tl1em help 
plan, guide, and carry out parts of tl1e GEM program. 

In adopting this mission, tl1e Trustee Council acknowledges tl1at, at times, 
sustaining a healtl1y ecosystem and ensuring sustainable human uses of tl1e marine 
resources may be in conflict. In iliose instances, tl1e goal of achieving a healtl1y 
ecosystem will be paramount. The Trustee Council also acknowledges iliat, at tlus 
time, clearly defined measures for assessing "ecosystem healili" are lacking (NRC 
2000). These measures will be incorporated into the program as tl1ey are 
developed. 

Five major goals have been identified as necessary 
1.3 Goals to accomplish the GEM mission. Attaining all 

five, however, will require several decades. Two 
of iliese goals may be attainable within ilie early decades of operating tl1e GEM 
program, given sufficient funding and collaboration witl1 oilier parmers: 

1. Detect: Serve as a sentinel (early warning) system by detecting annual and 
long-term changes in ilie marine ecosystem, from coastal watersheds to ilie 
central gulf; and 

2. Understand: Identify causes of change in ilie marine ecosystem, including 
natural variation, human influences, and tl1eir interaction. 

Two oilier goals provide an essential piece of ilie foundation for a long-term 
program. Altl1ough tl1ese goals are likely to be fully realized only after ilie first 
decade of operating ilie GEM program, shorter-term accomplishments should be 
achieved sooner: 

3. Inform: Provide integrated and syntl1esized information to ilie public, 
resource managers, industry and policy makers in order for tl1em to 
respond to changes in natural resources; and 

4. Solve: Develop tools, tec_lmologies and information tl1at can help resource 
managers and regulators improve management of marine resources and 
address problems that may arise from human activities. 

The fifth goal is inherently long-term and difficult to aclueve, but of 
considerable potential value to resource users and managers. It serves more as a 
long-range beacon to guide the design of monitoring activities, than as a goal to be 
attained \·vi tlun the near term: 
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5. Predict: Develop the capacity to predict the status and b·ends of natural 

resources for use by resource managers and consumers. 

During the process of learning how to detect and understand change in the 
northern GOA, resource managers and the concerned public should collect 
incremental dividends on their investment in GEM. Ultimately, however, the 
benefits will be maximized over the long run. To fully achieve its missi~m, GEM 
must provide information that enables resource-dependent people, such as 
subsistence users, recreationalists, and conl.mercial fishers, to better cop.e with 
changes in marine resources. The data and information produced by GEM during 
its first decade may not totally solve problems for the public, commercial interests, 
resource managers, and policy makers faced with environmental change. 
Nonetheless, as information accumulates, the ability for GEM to provide problem­
solving information and tools can and mu~t increase. 

Given the size and complexity of the northern GOA ecosystem and the 
available funding, it will not be possible to meet these goals with only the data 
collected by GEM. Addressing the program goals will require achieving the 
following implementation goals: 

• 

• 

• 

• 

• 

• 

Lead the way in integrating, synthesizing, and interpreting monitoring and 
research results to form and convey a "big picture" of the status of and 
trends in the GOA ecosystem; 

Track work of other entities relevru.1t to understanding biological 
production in the GOA and coordinate GEM with those efforts; 

Leverage funds to augment ongoing monitoring work funded by other , 
entities; 

Involve other government agencies, non-governmental organizations, 
stakeholders, policy makers, and the general public in a collaborative 
process to achieve the mission and goals of GEM; 

Increase community involvement and local and traditional knowledge in 
order to enhance long-term stewardship of living marine resources; and 

Facilitate application of GEM research and monitoring results to benefit 
conservation and management of marine resources. 

The substantial experience of the EVOS Restoration Program indicates that 
these six implementation goals are reasonable, necessary, and attainable. 
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1.4 Geographic 
Scope 

Consistent with the Restoration Plan, GEM 

program activities will occur within the area 
affected by the 1989 oil spill, which is generally 
the northern GOA, including Prince William 

Sound (PWS), Cook Inlet, Kodiak Island, and the Alaska Peninsula (Figure 1.1}. 

Recognizing that the marine ecosystems affected by the oil spill do not have 
discrete boundaries, some monitoring and research activities may extend into 
adjacent areas of the northern GOA. 

Gulf of Alaska 

Fioure 1.1 Mao of the soil! area showino the location of communities 

The primary geographic focus of GEM will be the four habitat types that 
contain the ecosystems of the area affected by the oil spill, essentially the northern 
GOA. These habitats are the watersheds, intertidal and subtidal, Alaska Coastal 
Current (ACC), and offshore (the continental shelf break and the Alaska Gyre). 

Although GEM has a regional outlook, the waters of tl1e GOA are connected to 
adjacent waters. Waters from the shelf and basin of the GOA eventually enter tl1e 
Bering Sea and the Arctic Ocean tl1rough the Bering Strait. Waters from tl1e west 
coast states (California, Oregon, and Washington), Canada and soutl1em Alaska 
also feed into the northern GOA. Consequently, the program will be of vital 
importance in understanding the downstream Bering Sea and Arctic Ocean 

ecosystems, as \·vell as the upstream soutl1ern GOA. In addition to the linkages 
provided by the movements of ocean waters, the GOA is linked to other regions by 
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the many species of birds, fish, and mammals that also move through these regions. 
It is also becoming increasingly clear that environmental conditions in the GOA, 
such as levels of persistent organic pollutants, as well as the temperature· of GOA 
waters, can originate many. thousands of miles away. 

The Trustee Council is aware of the trade-offs between the size of the area to be 
studied and the frequency and intensity of the monitoring and research that can be 
conducted there. In selecting core variables for long-term research and morutoring, 
the GEM Program will need to ensure that measurements are conducted at the 
spatial and temporal scales necessary to achieve the desired goals of the program. 
For this reason, much thought must be given to the selE~ction of the variables and 
the identification of the subset of the northern GOA that can reasonably be 
monitored by a program the size of GEM. It is anticipated that partnering with 

. other agencies and programs will help extend GEM's research area beyond that 
which GEM could fund on its own. However, a core GEM monitoring program 
should be able to stand on its own. 

The Trustee Council will fund the GEM program 
1.5 Funding and begU:uung in October 2002 with funds allocated 

Governance for long-term monitoring and research, estimated 
to be approximately $120 million. The Trustee 

Council will manage these funds as an endowment, with the annual program 
funded by investment eanungs after inflation-proofing, thus providing for a stable 
program through time. The Trustee Council may choose to fund a smaller program 
in the early years to allow the corpus of the fund to build .. The Trustee Council's 
long-term goal is to allow for additional deposits and donations to the fund from 
other sources to increase the corpus. Achleving tlus goal might require changes in 
state or federal legislation and possibly a change in tl1e court-approved settlement 
and will be pursued at a later time. 

Under existing law and court orders, three state and three federal trustees have 
been designated by ilie Governor of Alaska and tl1e President of tl1e United States 
to adnunister the restoration fund, which includes funding for GEM, and to restore 
ilie resources and services injured by the oil spill. The State of Alaska trustees are 
ilie Commissioner of tl1e Alaska Department of Environmental Conservation, the 
Commissioner of the Alaska Department ofFish and Game, and tl1e Attorney 
General. The federal trustees are fue Secretary of the Interior, the Secretary of 
Agriculture, and fue Administrator of tl1e National Oceanic and Atmospheric · 
Administration, U.S. Department of Commerce. 

The b·ustees established ilie Trustee Council to administer the restoration fund. 
The state trustees serve directly on tl1e Trustee Council. The federal trustees each 
have appointed a representative in Alaska to serve on fue Trustee Council. They 
currently are tl1e Alaska Director of tl1e U.S. Fish and Wildlife Service (Depart::ffient 
of the Interior), fue Alaska Director of the National Marine Fisheries Service 
(National Ocecuuc and Atmospheric Administration), and tl1e Supervisor of tl1e 
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Chugach National Forest (U.S. Department of Agriculture). All decisions by the 
Trustee Council are required to be unanimous. 

It is expected that the current Trustee Council will make policy and funding 
decisions for the GEM program. It has been suggested that at some time in the 
future, a new board or oversight structure other than the Trustee Council be 
established to administer or guide the GEM fund. It is also possible that an existing 
board, either under its current structure or with minor modifications, could take 
over management of the fund: Use of a new governance structure, if justified, 
would require changes in law and the applicable' court decrees. Such changes 
\·vould take considerable time and are not anticipated in the near future. 

1.6 Building on 
lessons of tile 
Past 

The GEM program is not the first attempt to look 
at large areas of Alaska's marine ecosystems from 
a broader perspective. The Exxon Valdez Oil Spill 
Restoration Program, as well as a number of other 
programs, provides valuable guidance. This 

section briefly describes some of these programs and their relevance to the 
development of GEM. 

1.6.1 Alaska Regional Marine Research Plan (1993) 

The Alaska Regional Marine Research Plan (ARMRP) (1993) is a marine science· 
planning document with a broad geographic scope that was prepared under the 
U.S. Regional Marine Research Act of 1991. ARMRP goals express the scientific 
needs of the Ala~ka region as of 1992 and are still relevant to the GEM effort 
because they will accomplish the following: 

• 

• 

Distinguish between natural and human-induced changes in 
marine ecosystems of the Alaska region; 

Distinguish between natural and human-induced changes in 
water quality of the Alaska region; 

Goals of other major 
programs are relevant 

to the GEM effort. 

• 

Stimulate the development of a data gathering and sharing system that will 
serve scientists in the region from government, academia, and the private 
sector in dealing with water quality and ecosystem health issues; and 

Provide a forum for enhancing and maintaining broad discussion among 
the marine scientific community on the most direct and effective way to 
understandand address issues related to maintaining the health of the 
water quality and ecosystem health in the region. 

1.6.2 Bering Sea Ecosystem Research Plan (1998) 

The Bering Sea has received a good deal of attention because of concern about 
long-term declines in populations of high-profile species such as king and tanner 
crab, Steller sea lions, spectacled eiders, Steller's eiders, common murres, thick­
billed murres, andred-legged and black-legged kittiwakes (DOl et al. 1998b). The 
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GEM mission is consistent with the vision of the federal-state regulatory agencies 
for the Bering Sea Ecosystem Research Plan (DOI et al. 1998a), which states: "We 
envision a productive, ecologically diverse Bering Sea ecosystem that will provide 
long-term, sustained benefits to local communities and the nation." The basic 
concepts of the GEM program are also consistent with the overarching hypotheses 
of the Bering Sea plan. 

1.6.3 GLOBEC (1991 to Present) 

The Scientific Committee on Oceanic Research (SCOR) and the 
Intergoven1f11ental Oceanographic Commission (IOC) established the Global Ocean 
Ecosystem Dynamics (GLOBEC) program in late 1991. GLOBEC is the core project 
of the International Geosphere-Biosphere Programme responsible for 
understanding how global change will affect abundance, diversity, and 
productivity of marine populations. The program focuses on the regulatory control 
of zooplankton dynamics on the biomass of many fish and shellfish. 

The GLOBEC Science Plan (U.S. GLOBEC 1997) describes an approach that uses 
a combination of field observations and modeling to concentrate on the middle and 
upper trophic levels of the ecosystem. The overarching concept is that marine and 

, terrestrial ecosystems have close connections among energy flow, chemical cycling, 
and food web structure. GEM monitoring activities will be consistent with 
GLOBEC concepts. 

1.6.4 Scientific Legacy of the Exxon Valdez Oil Spill (1989 to Present) 

Ecological knowledge gained in the years following the 1989 Exxon Valdez Oil 
Spill (EVOS) forms a substantial portion of the foundation of the GEM program. In 
1994 the Exxon Valdez Oil Spill Restoration Plan was adopted to guide the 
development and implementation of a comprehensive, interdisciplinary recovery 
and rehabilitation program. The recovery status of each affected resource is based 
to the extent possible on knowledge of the resource's role in the ecosystem. The 
scientific legacy of the Exxon Valdez Oil Spill Trustee Council (Trustee Council) 
creates the need to understand the causes of population trends in individual 
species of plants and animals through time and the need to distinguish human 
impacts from those of climate and interactions with related species. 

The studies supported by the Trustee Council since 1989 include more than 
1,600 damage assessment studies costing more than $100 million, as v\rell as 
hundreds of restoration studies costing approximately $170 million. These studies 
have resulted in more than 500 peer-reviewedscientific publications, including 
numerous dissertations and theses. In addition, hundreds of peer-reviewed project 
reports are available through the Alaska Resources Library and Information 
Services (ARLIS) and state and university library systems. Many final reports are 
available in electronic format through the Trustee Council offices or ARLIS. A 
current electronic bibliography of scientific publications sponsored by the Trustee 
Council is available on its Web site (wvvvv.oilspill.state.ak.us) or on request to the 
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Trustee Council {EVROTCB 2002). A list of Trustee Council projects, as well as a 
complete list of final and ammal project reports, also is available on the Web site or 
on request (EVROFAB 2002). 

In addition to much specific information on the effects of oil on the plant and · 
animal life in the spill area, the studies also provide a wealth of ecological 
information. Most prominent a1nong the Trustee Council's studies are three 
ecosystem-scale projects, known by their acronyms: SEA, NVP, and APEX. 

The Sound Ecosystem Assessment (SEA) is the largest of the three studies. 
Funded at"$22 million for a seven-year period, SEA brought together a team of 
scientists from many different disciplines to understand the biological and physical 
factors responsible for producing herring and salmon in PWS. When completed, 
the data collected during SEA are expected to form the basis of numerical mo_dels 
capable of simulating the oceanographic processes that influence the survival and 
productivity of juvenile pink salmon and herring in PWS. SEA has already 
provided new insights into the critical factors that influence fisheries production, 
including ocean currents, nutrient levels, mixing of water masses, salinity, and 
temperatures. These observations have made it possible to model how physical 
factors influence production of plant and animal plankton, prey, and predators in 

the food web. 

The Nearshore Vertebrate Predator (NVP) project is a six-year, $6.5 million 
study of factors limiting recovery of two fish-eating species, river otters and pigeon 
guillemots, and two invertebrate-eating species th?t inhabit nearshore areas, 

. harlequin ducks and sea otters. The project looked at oil exposure, as well as 
natural factors such as food availability, as potential factors in the recovery of these 
indicator species, and has contributed to increas-ed understanding of the linkages 
behveen terrestrial and marine ecosystems (see Chapter 7, Section 2). 

The Alaska Predator Ecosystem Experiment (APEX) is an eight-year, 
$10.8 million study of ecological relations among seabirds and their prey species. 
The APEX project explored the critical connection between productivities of marine 
bird populations and forage fish species, in an attempt to understand how wide­
ranging ecological changes might be related to fluctuating seabird populations. In 
addition, analyzing the food of marine birds shows promise in providing 
abundance estimates for key fish species, such as sand lance and herring. 

The following topics also have been covered by other Trustee Council-funded 
studies and the results are available in published scientific literature: 

• Physical and biological oceanography; 

• Marine food web structure and dynamics; 

Predator-prey relationships among birds, fish, and mammals; 

• The source and fate of carbon among species; 
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• Developmental changes in trophic level within species; 

• Marine gro,vth and survival of salmon; 

• Intertidal community ecology; and 

• Early life history and stock spoucture in herring . 

Many studies have focused on key individual species injured by the oil spill, 
induding pink and sockeye salmon, cutthroat trout, Pacific herring, black - -
oystercatchers, river otters, harbor seals, mussels, and kelp. 

One of the most extensive series of single-species investigations is the 
$14 million suite of pink salmon studies. These include monitoring the toxic effect 
of oil, conducting genetic studies related to survival, and supplementing select 
populations. Another extensive series of studies was done on Pacific herring7 

Roughly $6 million has been spent on the restoration of Pacific herring in addition 
to the funding for the herring component of SEA. Since the crash of 1993, the 
population has yet to recruit a highly successful post-spill year-class. Current 
investigative strategies are focused on the full range of causes of the crash, such as 
disease and ecological factors, including the effects of oceanographic processes on 
year-class strength and adult distribution and understanding stock structure. 

More than $6 million has been spent on the restoration of marine mammals, 
primarily harbor seals, a major source of subsistence food in the diet of Native 
Alaskans in the northern GOA. Harbor seal populations were declining before the 

spill, took a big hit at the time of the spill event, and have continued to decline ever 
since, although the rate of decline ~eems to have slowed. Food availability is the 
major focus of current research, because disease and other factors have been ruled 
out as causes. 

1.6.5 History of Trustee Council Commitment to Traditional 
Knowledge and Community Involvement 

From 1995 -2001, the Trustee Council has provided almost $2 million to the 
Chugach Regional Resources Commission to facilitate the involvement of local 
communities in the oil spill restoration program. This included funding of 
facilitators in Alaska Native villages to promote community-based projects and 
involvement. The facilitators have been active participants in all the GEM planning 
workshops and meetings. This project has also included funding of the 
development of natural resource management plans in several villages, which 
tribal representatives believe are a necessary step before incorporating tribal 

concerns into the GEM program. 

In 1994 the Trustee Council received its first call from a community resident to 
incorporate Traditional ecological Knowledge (TEK) of spill area residents into the 
restoration program. Two years later, the 1996 annual restoration workshop had 
TEK as its theme and led to a set of protocols for incorporating TEK into restoration 

projects developed by a committee of Alaska Natives and others and approved 
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later that year by the Trustee Council. The Trustee Council has provided funds 
each year since 1995 toward the goal of incorporating TEK into the restoration 
program. Efforts have included: 

• 

• 

• 

Developing a TEK handbook and reference guide for biologists 
documenting the sources of TEK in the spill area and incorporating it into a 
western science approach. 

Providing funds for CRRC to contract with TEK expert Henry Huntington . 
He has \·vorked directly witl1 Alaska Native elders and hunters as well as 
scientists to bridge tl1e gap behveen tl1ese two· different approaches to 
understanding the natural '"'orld. A result of tlus process is tl1at several 
EVOS projects incorporate TEK directly into tl1eir data sets and results, 
including projects on community natural resource management, fish and 
seabird studies, and a series of films about Alutiiq culture (see examples 

below). 

Conducting two workshops to develop tribal management programs and 
bringing several scientists to spill area communities to share information. 

Examples of projects incorporating TEK as a result of Trustee Council efforts 

include: 

• 

• 

• 

Scientist Jody Seitz conducted an extensive project involvin.g Traditional 
Ecological Knowledge. Researchers interviewed tlurty-nine spill area 
commmuty members to document the hlstorical distribution of forage fish 
such as juvenile herring, sandlance, capelin, and eulachon. Tills 
information was mapped and provided to the Alaska Predator Ecosystem 
Experiment (APEX) and Sound Ecosystem Assessment (SEA) researchers. 
The results were extremely valuable because they could not have been 
obtained from other hlstorical sources or from current data collection 
efforts. 

Scientist Dan Rosenberg solicited local participation from communities and 
conveyed results of ills research on surf seaters, an important subsistence 
resource. The project idea came from local commmu ties. Rosenberg 
worked with tl1em throughout all stages of the project, from project design 
to writing tl1e final report. 

The Trustee Council provided funding support to tl1e Alaska Native 
Harbor Seal Commission, which uses Alaska Native hunters to conduct 
biosampling of harbor seal tissues using lab-approved techniques. In 1999, 

the commission reached an agreement with the National Marine Fisheries 
Service to co-manage harbor seal populations. 

Three videos have been produced witl1 Trustee Council funds to provide 
tl1e public information about Traditional Ecological Knowledge and 
concerns about subsistence use after tl1e oil spill. The first two, Alutiiq 
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P1ide: A Story ~f Subsistence and Changing Tides in Tatitlek describe 
subsistence methods, interview Alaska Native people 'vho experienced the 
spill first hand, show ·actual subsistence hunts, and illusb·ate the importance 
of subsistence in Alutiiq culture. The third documents the communities of 
Chenega Bay and Ouzinkie in relation to the effects of the oil spill, residual 
oil in the spill region, and concerns about PSP, a natural toxin found in 
clams harvested for food. These videos were distributed at no charge to all_ 
schools in Alaska via their school districts, all spill area tribal councils, and 
any other library or school in the U.S. upon request.· 

The Trustee Council funded Elders/Youth Conferences in 1995 and 1998 that 
brought together Alaska Native elders, youth, other subsistence users, scientists, 
and managers to share ideas about subsistence issues and facilitate community 
involvement. The Trustee Council paid for four people from each of 20 spill area 
communities to attend each conference. Participants shared stories, voiced 
frustration, and asked scientists questions about subsistence issues. They also 
developed ideas for youth to get more involved through spirit camps, internships, 
and educational opportunities. These workshops facilitated collaboration between 
communities of the spill area, while concerns and ideas generated at the conference 
were reported to the Trustee Council. 

Additional details on the Trustee Council's tribal and community involvement 
efforts are included in a· March 4, 2002 report (Appendix B). 
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2. INTRODUCTION TO THE CONCEPTUAL 
FOUNDATION, PROGRAM STRUCTURE, 
COMPONENTS AND STRATEGIES 

In This Chapter 

2.1 

> Overview of GEM Program Structure 

> Role of the Conceptual Foundation 

> Components: Gap Analysis, Synthesis, Research, Monitoring, Modeling 
and Data Management 

> Strategies: Traditional Knowledge and Community Involvement, Resource 
Management Applications and Use of Habitats for Organization 

Program 
Structure 

The overall sh·ucture of the GEM Program is built 
from the mission and goals, as defined by the 
Trustee Council, the conceptual foundation, as 
derived from current scientific information, and 

the standard components of a publicly oriented research and monitoring program 
(Figure 2.1). Specific strategies use the standard components, such as gap analysis 
and synthesis, to realize Trustee Council goals. The scope of the GEM Program and 
its mission and goals are represented by a broad, interdisciplinary conceptual 
foundation (see Chapter 5) that serves as a flexible framework for determining the 
type of monitoring and research activities that will be undertaken (see Chapter 3). 
The conceptual foundation is the product of syntheses of the latest scientific 
information, and an assessment of leading ecological hypotheses. It encapsulates 
the Trustee Council's understanding of how the GOA operates as an ecological 
system and how its biological resources, including highly valued populations of 
animals, are regulated. Key questions (hypotheses) emerge from a consideration of 
the conceptual foundation. These questions are further refined by assessing the 
information needed to evaluate them against information already available or 
currently being collected, through a process of gap analysis. From this starting 
point, the GEM program follows a path of synthesis, research, and monitoring to 
detect, understand, and, evenh1ally, predict changes in living marine-related 
resources of the northern GOA (Figure 2.1). Modeling and data management are 
components which will closely support synthesis and research. 

To further develop the program, the Trustee Council will use three major strategies: 
· h·aditional knowledge and coriununity involvement, emphasis on resource 
mar1agement applications, and organization by key habitats. 
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Advice:_ 
• Public 
• Scientific 
• Administrative 
• Financiar 

Figure 2~1. Selecting monitoring elements starts with the mission and goals 
established by the Trustee Council, as expressed in the conceptual foundation, 
which is regularly updated by new information from a variety_ of sources. 

2.2 Introduction to 
the GEM 
Conceptual 
Foundation 

The GEM conceptual foundation is summarized by a central 
hypothesis. The central hypothesis, as phrased by the NRC 
(2002, p. 27), states widely held beliefs about what drives 
changes in living marine-related rE,!sources in time and sr.ace: 

The Gulf of Alaska, its surrounding watersheds, and human 
populations are an interconnected set of ecosystems that must 
be studied and monitored as an integrated whole. Within this 
interconnected set, at time sea les of years to decades, climate 
and human impacts are the two most important driving forces 
in determining prinzary production and its transfer to upper 
trophic-level organisms of concem to humans. 
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Specific mechanisms that cause change are largely untested. However, current 
speculations, supported by limited observations, are that forcing by win~ds, 
precipitation, predation, currents, natural competitors for food and habitat, 
fisheries, and pollutants change living marine-related resources over different 
scales of time and space tlU'ough alteration of critical properties of habitats and 
ecosystems (Figures 2.2 and 2.3). 

Atmospheric 
and ocean 
conditions 

other nutrients 

Figure 2.2 Relations among major parts of the GEM conceptual foundation. 

determinants 
of habitat 

The marine ecosystem in the northern Gulf of Alaska {GOA) depends on the 
nature of connections between heat and salt distribution, insolation, biological 
energy flow, biogeochemical cycling, and food-web structure. Natural changes 
and human activities bring about changes in the populations of birds, fish, 

shellfish, and mammals by altering these connections. 

species 
composition, 

relative 

Fish 

populations 

Mammal 
populations 

Figure 2.3 Possible connections among specific mechanisms and agents of change in living marine-related 
resources. 
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Because of the tremendous uncertainty about sources of long-term changes, the 
conceptual foundation does not provide a specific model (testable hypothesis) for 
ecosystem change. Rather, the GEM conceptual foundation is designed to be broad 
enough to serve as a tool to organize thinking and research over long time periods, 
to encompass ecosystem interconnections, and to link information from traditional 
knowledge and scientific disciplines. It takes into account both oceanic and 
terrestrial ecosystems and addresses the influence of climate and human activity in 
influencing biological productivity within these interc01mected systems. By using 
this broad, scientifically grounded conceph1al foundation, the GEM program will 
be able to adapt to changes in understanding ecosystem processes without having 
to sacrifice long-term research and monitoring goals (NRC 2002). 

2.3 Program 
Components 

Gap analysis, synthesis, research, monitoring, 
modeling, and data management and information 
transfer are the major components- or tools- of 
the GEM program. These are standard tools that 

are common to most programs for assessing living marine resources (Myers et al. 
2000). These components are closely related, and their functions sometimes 
overlap (Figure 2.1). 

2.3.1 Gap Analysis 

In the process of starting the GEM program, key hypotheses about how the 
GOA ecosystem functions were evaluated and refined into a set of key questions 
for each of the primary habitat types in the GOA (Chapter 3). The major' 
information gathering programs in the North Pacific (Appendix E) were reviewed 
to identify where these programs and projects are collecting data that could be 
used to answer the key questions, and where there were gaps in the information 
that would need to be filled by future research. This ongoing identification of -
information needs, or gap analysis, is an important part of the process of 
identifying the starting points for monitoring and research and continuing to refine · 
the program as it progresses. This process will continue during implementation of 
the GEM program, with more general questions being replaced by increasingly 
specific questions as knowledge abou.t the ecosystem increases. 

It is important to have a clear understanding of how the nature of the question 
determines the nature and outcome of the gap analysis. The gap analysis has four 
essential parts: a question, identification of information necessary to answer the 
question, a survey of relevant available information, and identification of gaps in 
the available information. 

The first part, the question, is fundamental to the gap analysis and defines the 
survey of all relevant information needed to answer it. A general question calls for 
a general gap analysis, and a more detailed question calls for a more detailed gap 
analysis. The gap analysis seeks to identify what information is currently being 
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collected that could 'help answer the question, and where gaps in the data exist. 

The data gaps become the priorities for focusing research and monitoring activities, 

A continuing gap analysis, supported by a continuously updated database of 
current and historical information-gathering projects in the GOA and adjacent 
areas, is essential to implementing the GEM program. This analysis will be key to 
finding new partners for monitoring activities, identifying new opportunities for 
research and synthesis, and providing increased opportunities for collaboration, 
without risking duplication of effort or the possibility of failing to obtain needed 
data. In the short term, this database will provide information needed to select 
~ore monitoring variables and locations. In the longer term, the supporting 
database will become a valuable tool for resource managers, policy makers, other 
scientists, stakeholders, and the general public .. As the GEM program moves from 
the general hypotheses about what controls and connects biological production 
within and between habitats, and toward specific questions and testable 
hypotheses, the gap analysis will become highly specific. 

2.3.2 Synthesis 

A second starting point for developing the GEM program is synthesis, because 
all good science ultimately involves synthesis. In the words of biologist, E. 0. 
Wilson (1998): 

We are drowning in information while starving for wisdom. The world 
henceforth will be run by synthesizers, people able to put together the right 

· infonnation, think critically about it, and make important choices wisely. 

Synthesis builds on and updates the current understanding of the northern 
GOA. It brings together existing data from any number of disciplines, times, and 
regions to evaluate different aspects of the GEM program's conceptual foundation, 
central hypotheses, and related ideas. Synthesis has three broad uses. First, it is 
used to provide direction for developing hypotheses to be tested and, combined 
with research and monitoring, to update and refine the program structure and 
implementation plan. In this respect, synthesis is an ongoing evaluative process 
throughout the life of the GEM Program that will help to ensure that the program is 
meeting its goals and objectives. Second, synthesis is used as a tool to inform 
stakeholders and the public about the developing understanding of the factors 
responsible for change in the marine environment. This tool would be useful in 
workshops, meetings, or publications. And third, synthesis is used to help solve 
resource management problems, by identifying new applications of existing 
information or by identifying opportunities to solve existing problems by collecting 
of new information. Synthesis is a logiCal place to begin the cycle of monitoring 
and research, but once used to initiate a project or component, it logically becomes 
a companion to research and an ongoing part of the overall program. 

For the purposes of the GEM program, synthesis is distinguished separately 
from research and from retrospective analysis, a form of research. Unlike research, 
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synthesis does not necessarily start from a specific hypothesis or question. Instead, 
synthesis takes an interdisciplinary approach to evaluating existing information or 
data to identify potential new applications and uses. As such, synthesis is a critical 
component in ensuring that cross-disciplinary and cross-habitat linkages and 
processes are adequately considered during research and monitoring. Synthesis 
may be supported by various forms of retrospective analysis (discussed below). 
The results of synthesis and research are often used together to solve problems. 

2.3.3 Research 

Research collects relatively short time series of observations to evaluate a 
testable hypothesis relating to the conceptual foundation or a specific aspect of the 
monitoring program. In the early stages of GEM program implementation, 
research will be critical in helping to identify the core variables around which the 
long-term monitoring activities will be developed. Research may build on or use 
existing data, and may also build models. Testing current understandings through 
research provides the basis for making changes to the monitoring program and the 
associated components of modeling, data management and information transfer. 

Retrospective analysis is a specialized form of research that uses existing time 
series data to evaluate a testable hypothesis or other questions ofsimilar specificity 
relating to monitoring, often supported by statistical modeling. Retrospective 
analysis contributes to building numerical models and to synthesis. 

Research, in the form of process studies, plays a vital role in moving beyond the 
correlative relationships that arise from the monitoring efforts to understand the 
underlying mechanisms. Process studies develop information on the mechanisms 
through which energy and matter are transferred across varying; scales of time and 
space. This critical deeper understanding is essential to provide a framework and 
substance for the numerical modeling and synthesis. Large-scale process studies 
may encompass ecosystem-level processes occurring across multiple trophic levels, 
water masses, and habitat types; whereas small-scale studies may deal with 
mechanisms as specific as the digestion rates of individual animals. Processes such 
as predation, nutrient trimsport, and heat transfer are critical to understanding 
changes in living marine-related resources. Proc~ss studies support model 
building by defining relationships among individuals and species and between 
phenomena such as primary production and physical forcing. Process studies also 
contribute to other forms of research, such as retrospective analysis, and to 
synthesis. 

The short-term end point for GEM program synthesis and research is 
implementation of core monitoring activities that are refined as suggested by new 
information. The continuing roles for synthesis and research, as supported by 
modeling, are to advance understanding of the relationships among and within the 
broad habitat types of the ecosystems, plant and animal species, physical and· 
chemical oceanographic processes, and climate in the northern GOA in accordance 
with the conceptual foundation. Continual refinement and testing of hypotheses, 
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synthesis across geographic areas and species, and modeling of biological and 
physical processes are expected. 

2.3.4 Monitoring 

As defined for the purposes of the GEM program, monitoring is the action of 
collecting long-time series observations at fixed times and places and over multiple 
scales. At the level of data acquisition monitoring differs from research primarily 
in the length of time over which the measurements are taken, and the nature of 
methods and devices employed. Monitoring differs from research by employing 
methods and devices that are "tried and true," whereas research may use 
experimental devices or novel methods to acquire data. 

The decision on what to monitor and where is based on the results of research 
and synthesis to identify core variables. The development of long time series of 
data is essential to detecting and understanding change in the ecosystem. When 
combined with research and modeling, monitoring can demonstrate how 
ecosystems change over time and in response to various inputs. As such, it 
provides a sound scientific basis for making :management and other decisions 
affecting ecosystem resources. How often and where to sample are important 
aspects of detecting change, and, therefore, key considerations in the design of 
monitoring. They must be appropriate in temporal and spatial scale to the 
hypotheses being analyzed .. 

Monitoring in the GEM program will be organized into core monitoring and 
partnership monitoring. Because of its critical importance to meeting the 
program's goals and objectives, core monitorin·g based on a set of core variables 
will be fully supported by the GEM program. Parh1ership monitoring is 
envisioned to extend the GEM core monitoring program by teaming with partners 
involved in research that is also relevant to the hypotheses that GEM will be 
testing. Partnership monitoring will be partially supported by leveraging GEM 
resources with the resources of the partner organization. 

The end point for monitoring is a geographically distributed network gathering 
data on the state of the marine ecosystem, using spatially structured survey 
methods. These data are transformed into information for user groups by using 
synthesis, research, modeling, data management, and information transfer. 

2.3.5 Modeling 

Modeling is used to make the relationships between the parts and processes of 
the ecosystem clear, and as such, serve as a critical element in making connections 
between habitats and disciplines. Models are tools for organizing data and telling a 
story and can be written in a variety of media as verbal, visual, statistical, or 
numerical models. In the GEM program, the specific purposes of modeling are to 
help accomplish the follm-ving: 

• Inform, communicate, and provide common problem definition; 
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@ Identify core variables and relationships; 
@ Set priorities; 
@ Improve and develop experimental (monitoring) designs; 
@ Evaluate cross-habitat linkages and transfers; and 

® Improve decision-making and risk assessment. 

Modeling, monitoring, and data management strategies need to work in 
concert for each to be fully effective (Figure 2.4). Modeling is a pivotal link 

End-to-End Observing System 

Figure 2.4 The End-to-End Observing System in which the monitoring observations are 
linked by data managt;!ment and information transfer to end users, including modeling, 
synthesis, research, and management applications. (Adapted from Tom Malone [U.S. 
GOOS Steering Committee 2000]). 

between monitoring and data management and information transfer on the one 
hand, and synthesis and research on the other. Modeling feeds back information to 
the monitoring program in the form of recommendations on how the monitoring . 
system can be made more effective. Modeling also helps interpret data for the use 
of synthesis and research activities. 

As defined for the purposes of the GEM program (See also Chapter X), a model 
may be expressed in verbal, visual, statistical, or numerical languages. Verbal 
models are also known as "qualitative" and "conceptual"; statistical models are 
also known as "correlative" and "stochastic"; and numerical models are also 
known as/" deterministic" and "n1echanistic." Note that "prediction," "sin1ulation," 
and "analysis" are not types of models, but uses of models. For example, the use of 
any kind of statistical or numerical model to reproduce the behavior of a process, 
such as population growth, is known as a simulation. All four types of models will 
be used in the GEM program. In the near-term, however, models of biological 
phenomena are expected to be mostly verbal, visual, and statistical, whereas 
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models of physical and chemical phenomena are likely to b~ primarily numerical, 
in addition to being verbal and statistical. 

The long-term modeling end points for monitoring, synthesis, and research in 

GEM are working biophysical models that make managers, policy makers, and 
resource users aware of changes in nah1ral resources, help them understand the 
human and natural origins of these changes, and give them some idea of what to 
expect in the future. A detailed discussion of the definitio;ns and strategies for 
modeling in the GEM program is provided in Chapter 8. 

2.3.6 Data Management and Information Transfer 

Data management and information transfer are the processes of acquiring in 
the field, receiving in the office, formatting, and storing data; providing quality 
control and assurance; developing and managing databases; and making the data 
understandable to users (See also Chapter X). It includes the. development of 
information products based on interpreted data and the delivery of these products, 
including user interfaces. The immediate objective of data management and 
information transfer is to insure that the data collected by projects under GEM are 
well documented, safely stored, and accessible to the public within a reasonable 
period of time after collection. An ongoing objective of data management and 
information transfer in the GEM program is to achieve to the extent possible the 
documentation, storage and public access for past data acquired with EVOS funds · 
under the NRDA and Restoration programs of the Trustee Council. 

The long~term end point for GEM data ma11agement and information transfer is 
a syste~ that manages the rapid and efficient flow of data and information based 
on core monitoring projects to end users, and that facilitates the flow of data and 
information between and among GEM partners and the user community. 

GEM data management is a program support function intended to accomplish 
the following: 

• 

• 

Support cross-disciplinary integration of physical, biological, and 
traditional knowledge within a structured, decision-making framework; 

Support synthesis, research, and modeling that evaluate testable 
hypotheses on the roles of natural forces and human activities in controlling 
biological production; and 

Lay the groundwork for future use of distributed, Web-based analysis and 
management tools as the monitoring program becomes fully operational. 

By necessity, the data incorporated into the GEM program will derive from a 
variety of sources and formats, which will include retrospective data sets and 
traditional knowledge and may contain spatial and temporal components. 
Synthesis and research will need to incorporate data not directly collected by the 
GEM program, such as satellite remote-sensing information and fishery catch data. 
Incorporation of these data into regional models and decision-making systems will 
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require tools for data ingestion and query, especially to facilitate modeling. 
Because the output from the GEM program will be used by people from a wide 
variety of disciplines and backgrounds, the user interfaces must be easy to 
understand and accessible through a distributed network, such as the Internet. 

Data management and acquisition policies are essential to ensure the rapid 
transfer of information to end users. Although the data must flow through the 
system as quickly as possible, quality control and assurance procedures and the 
prerogatives of scientists to publish interpretations qf the data need to be respected. 
One approach that may prove useful is the establislunent of "peer reviewed" data 
sets that allow the scientists involved to receive credit for their efforts in the 
publications of other scientists who may use the data. 

Information transfer products will depend on the nature of the monitoring and 
research activities that are yet to be chosen. Possibilities for these products, based 
on the experience of other monitoring and research programs, are discussed in 
Chapter 9 and could include models and measures relevant to determining the 
productivity of key species such as salmon. 

2.4 · Strategies 

2.4.1 Incorporating Traditional Knowledge and Community 
Involvement 

Community involvement and the incorporation of traditional knowledge~ in the 
GEM program is critical to the program's long-term success. The significance of 
traditional knowledge is becoming increasingly recognized (IUCN 1986, Martinez 
1994, Kimmer 2000) and can play a role in providing early warning signs of 
ecosystem change (Ford 2001). Local residents are expected to provide ecological 
knowledge that can be incorporated into established scientific models. They also 
can be a source of research questions which help ensure research that is relevant to 
both ecological and community needs. Community based monitoring efforts can 
efficiently collect essential data, and build local stewardship as well as long-term 
support for the GEM program. 

The EVOS settlement requires meaningful public involvement in Trustee 
Council programs, including GEM, as well as a Public Advisory Committee. 
Residents of coastal communities have a direct interest in scientific and 
management decisions and activities concerning the fish and wildlife resources and 
envirom11ents on which they depend for their livelihoods and sustenance 
(Huntington 1992). The Trustee Council believes that encouraging local awareness 
and participation in research and monitoring enhances long-term stewardship of 
living marine resources. 

Community involvement can occur in many ways. Several approaches have 
been tried in the EVOS restoration program and elsewhere in Alaska and other 
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.northern regions, and GEM will draw on these experiences to design specific · 

processes for involving communities and their expertise (Brown-Schwalenberg et 
al. 1998, Huntin.gton 2000, Fehr and Hurst 1996, Hansen 1994, Brooke 1993). One 
avenue is through active membership on the 20-member Public Advisory 
Committee, made up of representatives of communities and stakeholders, scientists 
and merhbers of the general public. Another is through active participation of 
public members on various scientific subcommittees and work groups and during 
targeted workshops to help plan ar~d guide the GEM Program as it develops. · 
Other ways include having citizens, students and communities corib·ollocal 
monitoring activities. 

Traditional and local ecological knowledge can provide important observations 
and insights about changes in the status and health of marine resources 
(Huntington 1998). With Trustee Council funding, Alaska Native tribes in the GEM 
area are currently developing natural resource management plans that will )1.elp 
identify important resources and potential threats and be useful in designing local 
monitoring schemes that help answer key questions for the GEM program. 

The Trustee Council has always listened closely to the views and interests of 
the people living in the spill-affected region, and responded to their concerns 
consistent with the legal restorations of the EVOS settlement funds. Under the 
terms of the settlement, restoration funds can only be used to respond to injuries to· 
J:!Le public's natural resources- not injury to individuals or to communities. 
However, the communities have the well being of these resources at heart, and any 
program to provide for the long term health ofthe resources, has the benefit of 
providing for the long-term health of the local communities. 

2.4.2 Developing Resourc~ Management Applications 

The GEM program is designed to increase and enhance the information 
managers and harvesters use to co.Pe with changes in natural resources. To 
accomplish this, GEM will seek to acquire data suitable for use in resource 
management applications, ensure that data is converted into useful information in 
a timely manner, and invite research and synthesis projects that both involve and 
benefit natural resource management agencies. 

Salmon fishery management illustrates 
management concerns that are common to 
most natural resources. The typical salmon 
fishery operates on a resource that depends on 
a variety of habitat types (freshwater, 

GEM questions are directed at 
understanding not only specific 
mechanisms of production in 
representative habitat types, but the 
conn~ctions among habitat types. 

nearshore, and offshore) during the course of its life cycle (Figure 2.5). 
Management of the salmon fishery requires detecting and understanding the 
consequences for production of habitat management decisions (Box 1.9, Figure 2.5) 
throughout the salmon's life cycle. GEM seeks to provide data relevant to 
answering specific questions about how a range of habitat types function to 
produce salmon and other species. The cyclic nah1re of the salmon fishery in time 
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and space makes it clear that biological production in one habitat type ca1mot be 
understood in isolation from production in the other habitat types in which the 
salmon completes its life cycle. GEM questions are directed at understanding not 
only specific mechanisms of production in representative habitat types, but the 
cmmectio.ns among habitat types. 

The management applications actually achieved will depend on a variety of 
factors, including the degree to which resource managers are able to participate in 
the review and implementation of the GEM program. 

The Salmon Fishery 
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Figure 2.5. Diagram of the salmon fishery with life cycle stages, harvest, and habitat 
management decisions in geographic and temporal contexts (Mundy 1998}. 
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2.4.3 Using Habitats for Organization 

Four habitat types, representative of the entire GEM region, are used to better 

organize the GEM program: 
watersheds, the intertidal and 
subtidal areas, the Alaska Coastal 
Current (ACC), and the offshore 
areas (the continental shelf break and 
the Alaska Gyre). These habitats 
were selected as organizational units 
based on evaluation of hypotheses 

The four habitat types are used 
as a device around which to 
organize interdisciplinary 
monitoring and research 
activities that address GEM's 
conceptual foundation. 

about how natural forces and human activities control biological productivity in 
the northern GOA (Chapters 6 and 7). The habitats are composed of identifiable, 
although not rigid, collections of characteristic microhabitats, resident and . 
migratory species, and physical features. The physical, extent of the habitat types 
locations are described below: 

• Watersheds-freshwater and terrestrial habitats from the mountains to the 

extent of a river's plume. 

• Intertidal and subtidal areas- brackish and salt-water coastal habitats that 

extend offshore to the 20-m ·depth contour. 

• 

• 

ACC-a swift coastal current of lower salinities (25 to 31 psu) typically 
found within 35 km of the shore. 

Offshore- the continental shelf break (between the 200-m and 1,000-m 
depth contour) and the Alaska Gyre in waters outside the 1,000-m depth 
contour. 

The four habitat types are used as a device around which to organize 
interdisciplinary monitoring and research activities that address GEM's conceptual 
foundation. The decision to use habitats as a mechanism for stratifying funds and 
allocating resources will require the GEM program to ensure that cross-habitat 
processes and transfers are not forgotten or ignored. Having an appreciation for 
the scales of time and space over which the processes responsible for biological 
production occur is essential for designing monitoring and research intended to 
detect and understand changes in the ecosystem. To understand the composition 
and extent of ecosystems, it is necessary to ask and answer questions about the 
distances and time associated with the variation in the biological and physical 
phenomena. As stated eloquently by Ricklefs (1990, p. 169), "Every phenomenon, 
regardless of its scale in space and time, includes finer scale processes and patterns 
and is embedded in a matrix of processes and patterns having larger dimensions." 

Cross habitat linkages and processes will be incorporated into tl1e GEM 
program in several ways that will be described in more detail in later chapters. The 
primary mechanisms for ensuring that cross-habitat issues are addressed will be 
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through ongoing synthesis of research results and oversight by the Scientific and 
Technical Advisory Committee d':lring program evaluation and funding decisions. 
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3. THE CONCEPTUAL FOUNDATION IN PROGRAM 
IMPLEMENTATION 

In This Chapter 

3.1 

(2:1 Building on the GEM Conceptual Foundation 

Q) The Role of the Conceptual Foundation 

Q) Central Hypotheses by Habitat Type 

Q) Schedule for GEM Program Implementation 

Building on the 
GEM Conceptual 
Foundation 

Implementing the GEM Program is a process of 
building on the conceptual foundation. The scope 
of the GEM Program and its mission and goals 
require a broad, interdisciplinary conceptual 
foundation t;hat provides a flexible framework 

around within which the program's synthesis, research, monitoring and modeling 
components will be applied. The GEM conceptual foundation is the product of 
synthesis and modeling, the latest scientific informa_tion, and an assessment of 
leading ecological hypotheses (Chapters 6 & 7). It encapsulates the Trustee 
Council's understanding of how the GOA operates as an ecological system and 
how its biological resources, including highly valued populations of animals, are 

- regulated. 
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3.2 Role of the 
Conceptual 
Foundation 

The conceptual foundation carries the 
information in the mission, goals, and historical 
record forward into the other GEM program 
elements and activilies (Figure 3.1r It provides 
the framework for determining the type of 

research and monitoring activities that will be undertaken. From the conceptual 
foundation, key hypotheses are developed that lead to specific questions for 

Figure 3.1 The process of selecting GEM monitoring efforts is a logical progression from the mission 
and goals, through the conceptual foundation, central hypotheses and questions, gap analysis, synthesis 
and modeling, as influenced by input from various sources. 

guiding research. Through a process of gap analysis, synthesis, research and 
modeling, the key hypotheses and questions ai·e further refined with input and 
involvement by partners, scientists and the community. Thus, the intellech1al 
framework of the GEM program is a hierarchy composed of a conceptual 
foundation, central hypotheses related to habitat types, habitat-specific research 
questions, and ultimately, testable hypotheses based on the specific questions. 
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Tlu·ough synthesis and further insight from ongoing 
· programs, a conceptual model for the program may 

eventually be specified. If so, this model should be broad 
and robust enough to be tested by the monitoring and 
research program and then accepted, modified, or 

The conceptual foundation 
focuses on how the marine 

ecosystem in the GOA works. 

eventually rejected without rendering the underlying data streams irrelevant to 
constructing a clearer picture of ecosystem change. 

3.3 Developing Key 
Hypotheses and 
Questions 

Four habitat types, representative of the GEM 
region, are used to better organize the GEM 
program: watersheds, the intertidal and subtidal 
areas, the ACC, and the offshore areas (the 
continental shelf break and the Alaska Gyre). 

These habitats were selected based on evaluation of hypotheses about how natural 
forces and human activities control biological productivity in the northern GOA 
(Chapters 6 and 7). The habitats are composed of identifiable, although not rigid, 
collections of characteristic microhabitats, resident and migratory species, and 
physical features. The physical locations are described below: 

• Watersheds-freshwater and terrestrial habitats from the mountains to the 
extent of a river's plume. 

• 

• 

• 

Intertidal and subtidal areas- brackish and salt-water coastal habitats that 
extend offshore to the 20-m depth contour. 

ACC- a swift coastal current of lower salinities (25 to 31 psu) typically . 
found within 35 km of the shore. 

Offshore- the continental shelf break (between the 200-m and 1,000-m 
depth contour) and the Alaska Gyre in waters outside the 1,000-m depth 
contour. 

The four habitat types are used as a device around which to organize 
interdisciplinary monitoring and research activities that address GEM's conceptual 
foundation. The decision to use habitats as a mechanism for stratifying funds and 
allocating ·resources will require the GEM program to ensure that cross-habitat 
processes and transfers are not forgotten or ignored. Having an appreciation for 
the scales of time and space over which the processes responsible for biological 
production occur is essential for designing monitoring and research intended to 
detect and understand changes in the ecosystem. To understand. the composition 
and extent of ecosystems, it is necessary to ask and answer questions about the 
distances and time associated with the variation in the biological and physical 
phenomena. As stated eloquently by Ricklefs (1990) (p. 169), "Every phenomenon, 
regardless of its scale in space and time, includes finer scale processes and patterns 
and is embedded in a matrix of processes and patterns having larger dimensions." 
Indeed, spatial and temporal scales are part of the definitions of physical and 
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biological processes such as advection and growth. Taking account of spatial and 
temporal scales is critical to studying linkages between natural forces and 

. biological responses (Francis et al. 1998). 

Cross habitat linkages and processes will be incorporated into the GEM 
program in a several ways that will be described in more detail in later chapters. 
The primary mechanisms for ensuring cross-habitat issues will be through ongoing 
synthesis of research results and oversight by the Scientific and Technical Advisory 
Committee during program evaluation and funding decisions. It is also expected 
that modeling efforts will be regional in focus rather than habitat specific. 

3.3.1 Key Hypotheses 

Four habitat-specific key hypotheses, based on the conceptual foundation, 
form the core of the GEM monitoring plan. These hypotheses and are based on 
assumptions about how natural and anthropogenic factors influence ecosystem 
functioning within each of the habitat types, recognizi.ng that different factors may 
be important in different habitats. The key hypotheses for each habitat type are: 

Watersheds: 

Natumlforces (such as climate) and human activities (such as 
habitat degmdation and fishing) serve as distant and local factors 
in causing short-tenn and long-lasting changes in marine-related 
biological produ.ction in watersheds. 

Intertidal and Subtidal: 

Natumlforces (such as currents and predation) and human 
activities (such as small-scale developme1Jt and increased 
urbanization) serve as distant and local factors, in causing.short­
tenn and long-lasting changes in community structure and 
dynamics of the intertidal and subtidal habitats. 

Alaska Coastal Current (ACC): 

Natumlforces (such as the variability in the strength, structure 
·and dynamics of the ACC) and human activities (such as fishing 
and pollution) cause local and distant changes in production of 
phytoplankton, zooplankton, birds, fish, and mmnmals. 

Offshore: 

Natural forces (such as changes in the strength of the Alaska 
Czm·e1zt and Alaskan Stream, mixed layer depth of the gyre, wind 
stress and downwelling) and lzumim activities (such as pollution) 
play significant roles in detennining production of carbon and its 
shoreward transport. 
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3.3.2 Key Research Questions 

Before these hypotheses can be used to guide research, they need to be further 
refined into questions which can then be used to identify a core set of 
measurements for long-term monitoring. Information for developing these 
research questions comes from many sources, including analysis ofongoing and 
existing research results, evaluation of agency monitoring programs and activities, 
and input from a variety of interest groups including scientists, resource managers 
and the communities .. One of the most valuable resources for identifying research 
questions is the legacy of scientific information and results from community 
involvement projects from the EVOS Restoration Program. 

Using these resources, the following set of initial resf'arrh qm;.stions hns been 
developed. The questions are meant to capture some of the main uncertainties in 
how fluctuations in the northern GOA ecosystem influence the disb·ibution and 
abundance of valued organisms. They do not attempt to capture the entire scope 
of potential monitoring and research projects, but rather they address discrete 
aspects of the conceptual foundation and are a starting point for identifying 
research activities. As knowledge of the ecosystem increases, through ongoing 
hypothesis testing, the research questions are expected to gain greater specificity 
and refinement. 

Watershed Questions: 

a. What are levels of marine-related nutrients in watersheds and how do the 
annual inputs of marine nutrients vary? 

Specific Information Needs: Levels of nitrogen-stable isotopes in freshwater 
plants and animals, and feasibility of studying sources of precursors of 
reduced iron in watersheds with marine access. 

b. W-2. What is the annual variability in precipitation and runoff in Alaska 
watersheds bordering the northern GOA? (Same question applies to 
intertidal-subtidal and ACC habitats.) 

Specific Information Needs: Annual precipitation and runoff for all 
watersheds flowing into the northern GOA. In some cases, where data 
gaps exist, it may be possible to use marine salinity data to supplement 
precipitation and stream flow measures in estimating total freshwater run 
off from land to the GOA. Input of the amount of fresh water entering the 
GOA from northern British Columbia and Southeast Alaska would also be 
needed to use marine salinity as a proxy for freshwater runoff. 

c. W-3. What are the levels of contaminants entering and leaving watersheds· 
along marine-related pathways? 

Specific Information Needs: Levels of contaminants such as persistent organic 
pollutants (POPs) in anadromous species as adult immigrants and as 
juvenile emigrants of the watersheds 
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Intertidal and Subtidal Question: 

a. What is the variability of selected plant and animal populations in the 
intertidCJ.l and subtidal zones? 

Specific Information Needs: 

• 

• 

• 

• 

• 

• 

Variability in numbers and diversity of fixed algae and 
invertebrates in several regions, such as PWS, Kachemak Bay, and 
Kodiak Island. 

Relative availability of larval dispersal stages . 

Measures of the cycling of carbon, nutrients, and contaminants in 
key species such as Fucus. 

A detailed map of intertidal plant biomass during the growing 
season on a wide spatial scale. 

Monitoring of clam populations . 

Measurements of population processes of sea otters . 

Identification and measurement of human impacts of concern . 

Alaska Coastal Current Questions: 

a. What is the annual variability of strength, location and dynamics of 
theACC? 

Specific Information Needs: Measurements of variability in temperature 
and salinity with depth, on time scales from days to multiple decades 
at locations sufficient to understand seasonal-scale variability and at 
localities sufficiently widely dispersed to understand large-scale 
structure, including intrusion into bays. 

b. What is the variability in the supply of deepwater nutrients to the 
photic zone of tl1e ACC and their concentrations in that zone on time 
and space scales appropriate to understanding am1llal primary 
production? 

Specific Infonnation Needs: Measurements of, or proportional to, 
macronuh·ients and micronutrients at appropriate spatial scales. 

c. What is the variability in chlorophyll a concenh·ations and 
phytoplankton species composition in the photic zone of the ACC on 
time and space scales appropriate to understanding am1Ual primary 
production? 

CHAPTER 3 



GULF ECOSYSTEM MONITORING AND RESEARCH PROGRAM 

Specific Information Needs: 

• Chlorophyll a measurements. 

• Information on phytoplankton species composition. 

d. What is the variability of zooplankton biomass and species 
composition in the ACC on time and space scales appropriate to 
understanding aruma! primary and secondary production? 

Specific Information Needs: Iniormaliou about zooplankton biomass and 
species composition. 

e. What is the variability in the availability of forage fish to higher trophic 
levels (birds, fish, mammals) in the ACC? 

Specific Infonnation Needs: 

• Analyses of the diets of selected higher-trophic-level organisms 
(birds, mammals, large predatory fish). 

• Analyses of selected higher-trophic-level organisms (birds, 
mammals, large predatory fish) for fatty acid composition in 
relation to diet. 

f. What are the major factors affecting long~term changes in sea bird 
populations? 

Specific Information Needs: Annual colony and chick productivity counts 
of appropriate species in selected GOA colonies. See also information 
needs for Question A-5 above. 

g. What are the major factors affecting long-term changes in harbor seal 
populations? 

Specific Infonnation Needs: 

• Aruma! surveys of molting population in selected GOA haul-outs. 

• Fatty acid profiles of individual animals and scat analysis surveys 
in selected GOA haul-outs. 

Offshore Questions: 

a. What is the aruma! variability in the production of zooplankton in the 
offshore areas? 

Specific Information Needs: Abundance of zooplankton on time and 
space scales appropriate to understanding annual production. 

b. How are the supplies of inorganic nitrogen, phosphorus, silicon, and 
other nutrients essential for plant growth in the euphotic zone ammally 
influenced by climate-driven physical mechanisms in the GOA? 
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Specific Information Needs: Measurements of inorganic nitrogen, 
phosphorus, silicon, and other nutrients on time and space scales 
appropriate to understanding am1Ual variability. 

c. What is the role of the Pacific High pressure system in determining the 
timing and duration of the movement of dense slope water onto and 
across the shelf to renew nutrients in the coastal bottom waters? 

Specific Infonnation Needs: Synoptic information on sea level pressure 
and horizontal and vertical structure of density and nutrients on the 
outer continental shelf and Alaska Gyre in relation to the ACC on 
appropriate time and space scales. 

·.d. Is freshwater runoff a source of iron and silicon that is important to 
marine productivity in the offshore and adjacent marine waters? 

Specific Information Needs: Levels of biologically available silicon and 
iron from offshore water in relation to the ACC on appropriate time 
and space scales. 

e. Does iron limitation control the species and size distribution of the 
phytoplankton communities in the offshore areas? 

Specific Information Needs: Levels of biologkally available iron and 
species composition and size distribution of the phytoplankton 
communities from offshore water on appropriate time and space scales. 

3.4 Program The "flagship" of the GEM program will be a long-term 
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Implementation monitoring program that will be maintained even if funding 
levels vary. Gap analysis, synthesis, .research, and modeling will 
all be used to develop and refine monitoring activities. The core 

variables for monitoring will be determined from initial synthesis, research, 
modeling and community involvement. 

To maintain the value of the long-term monitoring program, data collection 
and sampling protocols will remain as constant as possible over the life of the GEM 
Program. Therefore, it is critical that GEM thoroughly evaluate the choice of 
variables to monitor. This will be done by selecting targeted research projects in 
the early years of the program that will evaluate potential variables for inclusion in 
the long-term monitoring program. Research will be focused around the initial 
research questions identified above. In the initial years of the program, research 
projects will be selected through a solicitation process in which proposals for 
research will be requested. The request for proposals will be issued by the Trustee 
Council with recommendations from the Scientific and Teclmical Advisory 
Committee, the Public Advisory Committee and community involvement (See 
Chapter 4). As the GEM Program matures, requests for proposal may become 
increasingly targeted toward requests for specific research and monitoring projects 
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and capabilities. To ensure that the program does not become isolated from 
iimovative research that would be of great value, a portion of the available funds 
will be allocated to these types of projects. Workshops and subcommittees will be 
one of the most important mechanisms used to involve the public, including 
resource managers, communities and other stakeholders in selection of research 
and moni taring activities. 

A phased approach is envisioned during a 5-year period, from FY 03 to FY 07, 
and will incorporate these elements: 

• 

• 

• 

• 

• 

• 

Use of the central hypothesis for each habitat and the initial questions as the 
starting point for performing the necessary synthesis and research for 
identifying core variables for long-term monitoring as discussed in the 
preceding section .. 

A proposed schedule and strategy for implementation, FY 03 to FY 07, for core 
and parb1ership activities, models, and data management. 

Lists of probable or prospective partners that are actively doing related 
monitoring or research in the broad habitat type. 

Development of models as a way to synthesize monitoring and research 
resultS and transfer information to end users. 

Candidate (possible) core monit01-ing activities.recommended based on the 
conjunction of parmership opportunities and opportunities for measuring 
biological and physical quantities related to the key question and 
information gaps. " 

Candidate (possible) core va1-iables recommended based on approaches 
suggested by the literature reviewed in the scientific background (Chapter 

7). 

The proposed schedule strategy for implementing GEM monitoring activities 
in the watershed, intertidal/subtidal, and ACC habitat areas is similar, but 
modeling and data management needs differ in each habitat. For offshore 
research, GEM will primarily be involved in parmering activities, since research 
offshore is already being undertaken by a number of other large-scale programs. 
As a result, the strategy and schedule for implementation is dependant on the 
implementation schedules for parb1er programs. 

3.4.1 Watersheds 

Development of watershed monitoring activity will be led by a core synthesis 
effort in FY 03, building on preparatory core research ii1 FY 02 to establish an 
approach to measuring levels of marine influence in animals and plants of the 
watersheds. Core synthesis will assist in developing hypotheses by about FY 04 
that can be tested and refined by core research in FY 05 and FY 06. At least one 
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core monitoring station will be initiated by FY 06, but may not be fully operational 
until FY 07. 

Table 3.1 presents the proposed schedule and strategy for implementation. 

Prospective Partners and Partner Activities 
Partner activities in FY 03 are expected to be the supporting monitoring 

programs already in place, such as enumeration of animals and plants; wale!' 
quality monitoring; existing hydrology models, including annual and seasonal 
runoff; and permitting of human activities such as resource harvests and land 
development. Starting in FY 04, partners will be encouraged to assist in funding 
research to further site selection. This activity will extend through FY 06, 
terminating after the monitoring stations are fully operational. Because an 
analogous research program is underway at the Washington Department of Fish 
and Wildlife (WDFW), that agency may be willing to share information and the 
costs of process studies of mutual interest. 

Table 3.1 Proposed Implementation Strategy for Watershed Habitat 

Monitoring Activity 

Fiscal Year Core Partners 

2003 ·Synthesis Monitor 

Research 

2004 Synthesis Monitor 

Research Research 

2005 Research Monitor 

Research 

2006 Research Monitor 

Monitor Research 

2007 Monitor Monitor 

Research 

Notes: 

c = core (GEM program supported) activity 

p = partnership Uointly supported) activity 

Data 
Model Management 

Verbal(c) Prototype 

Statistical(c) Coordination (c) 

Archiving(c) 

Statistical(c) Coordination (c) 

Numerical prototype (p) Archiving (c) 

Distribution (p) 

Statistical( c) Coordination (c) 

Numerical (p) Archiving (c) 

Distribution (p) 

Archiving (c) 

Numerical (p) Distribution (p) 

Prospective partners: ADF&G, USFWS (Kenai Natural Wildlife Refuge [KNWR]), USGS, EPA, 
ADEC, USFS, Cook Inlet Keeper (CIK), Alaska Department of Natural Resources (ADNR), and 
Washington Department of Fish and Wildlife (WDFW) 

Candidate core monitoring activities: Kenai River watershed, Karluk River watershed 

Candidate core variables: isotopes of nitrogen in aquatic and riparian plants and animals, 
precursors of reduced iron in water, and anadromous fish 
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Models 
Models of the relationship .behveen marine productivity and watershed 

productivity (Fi1mey et al. 2000) will likely be verbal as of FY 03. Statistical 
modeling to describe the sb·ength of relations among variables and power analysis 
to guide sampling should start in FY 04, continuing through the evaluation of the 
initial monitoring station in FY 06. The end point of modeling will be a numerical 

model of the geochemistry of the core variable(s) in the watershed to the boundary 
of the intertidal and subtidal areas. This model will be initiated in about FY 05 and 
operational (in some sense) by FY 07. It is recognized that a number of partner 
monitoring activities in addition to the core activity will be needed to create 
parameters for a numerical model. If numerical modeling proves intractable, 
statistical modeling would be extended "in the interim. 

Candidate Core Monitoring Activities 
Candidate core monitoring activities will be chosen to build on existing long 

time series of data collected by prospective partners. The Kenai and Karluk rivers 
are two likely candidates. For the Kenai River watershed, three decades of data on 
adult salmon returns to the spawning grounds of the watershed can be used as 
estimates of marine influence. In addition, salmon catch data span more than five 
decades. The proximity to Anchorage places the Kenai River watershed under 
heavy pressure from human activities and their associated impacts, many of which 
are documented by government regulators. Multiple prospective partners have· 
extensive programs in place to monitor vegetation, terrestrial animais, limnology, 
and other variables of potential relevance to the key question. The Karluk River 
watershed is unique in having a published record of more than 300 years of 
changes in marine influence in general, and marine nitrogen in particular (Firmey 
et al. 2000). In addition, the prospective partners have collected more than eight 
decades of counts of salmon returns for the watershed. 

Candidate Core Variables 
Isotopes of nitrogen in plants and animals and sources of reduced iron are 

candidates for core variables, based on work described in the scientific background 
under marine-terrestrial connections (Section 3.3, Volume II) and chemical 
oceanography (Section 3.5, Volume II). In watersheds of the GEM region, where 
nitrogen limits productivity, marine nitrogen in anadromous fish species, 
principally salmon, could be an important driver of watershed productivity. 
Phosphorus and iron from salmon may also be important to watershed 
productivity, but direct measures of the origin of these elements are not available. 
Indirect measures might be, for example, phosphorus or-iron concentration per 
gram of fish times average fish weight times return number. A decade of work on 
the role of iron in primary productivity in marine areas suggests that geophysical 
and biological processes in watersheds may conb·ibute to marine productivity. 
Processes in the ·watersheds may limit marine productivity by controlling the 
availability of precursors of reduced iron. 
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3.4.2 Intertidal and Subtidal 

Development of the intertidal and subtidal monitoring activities is expected to 
begin with a planning workshop in FY 02 and an intense core synthesis effort in FY 
03 that involves extensive preparatory core research. The inherently high 
variability of the community structure of the intertidal and subtidal habitat-and its 
vulnerability to the effects of predation and human degradation-may make it 

· difficult to develop a design that can separate human activities from natural forces, 
forestalling implementation of initial monitoring until FY 06. Core synthesis is 
planned to provide hypotheses by about FY 05 that can be tested and refined by 
core research in FY 06 and FY 07. The initial schedule calls for at least one core 

monitoring station to be initiated by FY 06, but it niay not be fully operational 
until FY 07. 

Table 3.2 presents the proposed schedule and strategy for implementation. 

Table 3.2 Proposed Implementation Strategy for Intertidal and Subtidal Habitat 

Monitoring Activity 

Fiscal Year Core Partners 

2003 Synthesis Monitor 

Research 

2004 Synthesis Monitor 

Research Research 

2005 Research Monitor 

Research 

2006 Research Monitor 

Monitor Research 

2007 Monitor Monitor 

Research 

Notes: 

c = core.(GEM program supported) activity 

p = partnership Uointly supported) activity 

Data 
Model Management 

Verbal( c) Prototype 

Statistical(c) Co,ordination (c) 

Verbal( c) Coordination (c) 

Statistical(c) - Archiving(c) · 

Verbal( c) Coordination (c) 

Statistical( c) Archiving (c) 

Distribution (p) 

Statistical(c) Coordination (c) 

Archiving (c) 

Distribution (p) 

Statistical( c) Archiving (c) 

Numerical prototype (p) Distribution (p) 

Prospective partners: ADF&G (Kachemak Bay National Estuarine Research Reserve 
[KBNERR]), NOAA (National Ocean Service) UAF, Cook Inlet Regional Citizens Advisory 
Council (CIRCAC), Prince Wiliiam Sound Regional Citizens Advisory Council (PWSRCAC), 
USFS, EPA-ADEC (EMAP), Alyeska Pipeline Service Company 

Candidate core monitoring activities: Kachemak Bay (lower Cook Inlet), Green Island (PWS) 

Candidate core variables: substrate type and distribution, species composition and distribution, 
recruitment 

Prospective Partner Activities 
Partner activities in FY 03 will be the supporting monitoring programs already 

in place, such as monitoring of individual species for basic biology and 
contaminant loads, surveys of species composition and distribution, surveys of 
substrates, and measurements of physical oceanography (see Table 3.2). Starting in 
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FY 04, parb.1ers will be encouraged to assist in funding research to further site 
selection. These activities will extend through FY 06, terminating after the 
monitoring station is fully operational in FY 07. · 

Models 
Models of changes in community structure of the intertidal-subtidal areas in 

response to htm1an activities and natural forcing are expected to be primarily 
verbal from FY 03 to FY 05. Statistical modeling, particularly power analysis to 
guide sampling, is expected to be operable as soon as FY 03, because of experience 
gained in the EVOS coastal habitat program and related damage assessment and 
restoration work. Statistical modeling will continue through the evaluation of the 
initial monitoring station in FY 06. The end point of a numerical model to combine 
physical forcing and human activities for describing community structure is a very 
ambitious undertaking for a core activity within a 5-year time frame and may not 
be feasible at all without substantial parmer support. 

Candidate Core Monitoring Activities 
Candid~tes for core monitoring activities will be selected based on substantial 

parmering opportunities, chances for assessing human activities and impacts, and 
logistics. Likely candidates are Kachemak Bay in Lower Cook Inlet and Green 
Island in PWS. Kachemak Bay is close to the city of Homer and becoming a 
develOped recreational destination. In addition, the bay has the presence of coastal 
habitat assessment programs already in place within the Kachemak Bay National 
Estuarine Research Reserve (KBNERR), as well as nearby moorings taking 
oceanographic measurements. The USPS has a long-term ecological monitoring 
site at Green Island, which is still seeing effects from the 1989 oil spill. A new 
weather station is being installed nearby at Applegate Rocks, and additional 
oceanographic moorings in nearby Montague Strait are likely. 

Candidate Core Variables 
Community structure in the intertidal and subtidal areas is determined by 

substrate type and amount, as well as by physical oceanographic features, such as 
wave action. Species compos:ltion and distribution are fundamental to 
determining community structure, as is the recruitment rate of key species such as 
barnacles, mussels, and clams, depending on substrate. 

3.4.3 Alaska Coastal Current 

Development of ACC monitoring will require a period of synthesis and 
research that involves collaboration between physical and biological scientists to 
decide on how to best detect changes in annual and seasonal production and 
transfer of energy to higher trophic levels. The determination of what physical­
chemical processes are most important to measure for primary and secondary 
production will require a synthesis that combines existing physical and biological 
information and hypotheses. Specific seasonalL1uestions such as what controls the 
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timing, duration, and magnitude of the spring bloom on the ilmer continental shelf 
need to be carefully cast as testable hypotheses before committing to long-term 
monitoring. Having the SEA, APEX, GLOBEC Northeast Pacific National Estuary 
Program (NEP), FOCI, OCC, and NP AFC programs precede and parallel the GEM 
program is extremely fortuitous for development of this component. The 
experience and lessons from these programs will be extremely beneficial in helping 
GEM build its core monitoring components. For these reasons, development of 
ACC monitoring activity will begi11 with a core synthesis effort that is closely 
coordinated with the ongoing research and n1onitormg efforts mentioned above. 

Understanding how best to measure biological productivity and trophic· 
transfer in the ACC will take longer to develop than the approach to physical 
measurements, which could be developed in a relatively short period of time. TI1e 
long-term observation program beil1g carried out in PWS and across the shelf in 

·the northern GOA under GLOBEC started in 1997 and will extend through 2004. 
Intense process studies are scheduled for 2001 and 2003. It will take some time to 
distill the large amount of information available from such studies and other 
programs to the point of recommending a full suite of core biological 
measurements for core GEM program monitoring in the ACC. 

Table 3.3 presents the proposed schedule and strategy for implementation. 

Prospective Partner Activities 
NOAA's interest in the ACC continues to be high, as demonstrated through its 

participation in the GLOBEC and OCC programs and some continuing work in the 
FOCI program in Shelikof Strait. It is almost certain that the GAKl station and 
line, maintained and monitored by the University' of Alaska and in place now for 
decades, will play a central r<?le in future monitoring ofthe physical structure of 
the ACC based on temperature and salinity measures. Recently added biological 
measures, including chlorophyll a, will likely be maintained and supplemented. 
Other opportunities for partnerships include GLOBEC' s more recently established 
stations from PWS across the continental shelf and one of the lines used in the 
FOCI program in the Shelikof Strait. The USGS, which has an established set of 
seabird monitoring colonies spaced at about 500-km intervals around the GOA and 
into the Bering Sea, is anotl1er strong candidate for a partrier. Close coordine~.tion 
witl1 metl1ods of the colonial seabird program of the USFWS Alaska Maritime 
Refuge is envisioned to make seabird data consistent around tl1e coast of Alaska. 

Table 3.3 Proposed Implementation Strategy for Alaska Coastal Current 
Habitat 

Monitoring Activity 
Data 

Fiscal Year Core Partners Model Management 

2003 Synthesis Monitor Statistical{ c) Coordination {c) 

Research Numerical (p) 

2004 Synthesis Monitor Statistical{ c) Coordination (c) 

Research Research Numerical (p) Archiving( c) 
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2005 Research Monitor 

Research 

2006 Research Monitor 

Monitor Research 

2007 Monitor Monitor 

Research 

Notes: 

c = core (GEM program supported) activity 

p = partnership Qointly supported) activity 

Statistical(c) 

Numerical prototype (p) 

Statistical(c) 

Numerical (p) 

Numerical (p) 

Coordination (c) 

Archiving (c) 

Distribution (p} 

Coordination (c) 

Archiving (c) 

Distribution (p) 

Archiving (c) 

Distribution (p) 

Prospective partners: UAF {IMS, School of Fisheries and Ocean Sciences [SFOS]), U.S. 
Department of Interior (DOl) (National Park Service [NPS], USFWS, USGS), North Pacific 
Research Board (NPRB}, NOAA (NMFS/National Ocean Service [NOS]), EPA-ADEC EMAP 

Candidate core monitoring activities: GAK1, Hinchinbrook Entrance, Montague Strait 

Candidate core variables: temperature, salinity, fluorescence, plankton, forage species 

For measuring forage species variability, population abundance data from the 
ADF&G on Pacific herring in PWS and also for populations at Kodiak Island and 
in Kamishak Bay, although not complete, may be useful. Starting in FY 04 and · 
extending through FY 06, partners will be encouraged to assist in funding research 
to further site selection for monitoring the ACC. 

Plankton measurements (settled volume) are now being taken by potential 
partners at six hatcheries in PWS. On the basis of past correlations of plankton­
settled volume with annual pink salmon returns arid decadal-scale herring 
abundance, these data could provide information about productivity of the ACC 
system of relevance to multiple species under certain conditions. Extension of the 
"plankton watch" to hatcheries in other areas and local communitie~ throughout 
the northern GOA may be a worthwhile and potentially economical way to 
maintain long-term data sets and archives of plankton. Qther opportunities to 
collect samples and analyze plankton communities may include cruises with net 
and hydroacoustic sampling, as well as satellite images. Also of possible merit are 
the use of ships that offer opportunities; for example, the continuous plankton 
recorder is recommended to be deployed on oil tankers traveling from Valdez to 
Long Beach under EVOS sponsorship in FY 02. Certainly any satellite images of 
the sea surface that measure chlorophyll a concentrations provide very useful 
synoptic pictures, even taking into account the limitations that cloud cover and 
lack of subsurface data present. Decisions will be made with the guiding 
philosophy of collecting data of relatively low frequency in space and time so that 
decadal scale change can be resolved. 

Perhaps the largest challenge for the ACC habitat will be developing 
monitoring activities to measure variability in forage fishpopulations and 
associated predator populations. Some options for exploration of partnerships for 
assessing forage fish abundance and associated phenomena include the following: 
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• 

• 

• 

• 

• 

Larval surveys building on the databases and archived specimens from the 
FOCI program. 

Use of forage fish occurrence in the stomachs of large fish collected in the 
sport fishery-or in some of the large fishery assessment programs 
conducted by NOAA and ADF&G-as an index of relative abundance. (The 
Trustee Council sponsored a successful study of these occurrences of 
forage fish in the sport fishery for halibut out of Homer.) 

Small mesh trawl surveys conducted by ADF&G around Kodiak Island 
and lower Cook Inlet to assess shrimp abundance. (A large database from 
this program extends fpr some locations back to the 1960s for a large 
variety of species on the irmer shelf.) 

Aerial surveys with the use of conventional photography or other sorts of 
imaging (such as LIDAR) of shallow water aggregations of juveniles or 
adults. 

Hydroacoustic sensors mounted on various ships of opportunity and fixed 
moorings. 

• Analysis of food items brought back to the nests of colonial seabirds (such 
as puffins) as an indication of the relative abundance of various forage fish 
species in particular areas. 

• Other net sampling programs that may be under way or contemplated . 

. Models 
Several hydrographic and circulation models have been or are being developed 

for the ACC (see also Chapter 8, and Appendix D). A circulation model workshop 
is planned in FY 02 to consider approaches most likely to be useful to the GEM 
program. Models of the relationship of marine planktonic production to water 
column structure were developed in the EVOS S~A program (Eslinger et al. 2001) 

· and are expected to eventually be further developed under the GEM program. 

The GLOBEC nutrient-phytoplankton-zooplankton (NPZ) 1-D and 3:-D models 
are a suite of coupled biological-physical models concerned with the coastal region 

· of the GOA. . They address effects of concern to the GEM program in the ACC and 
offshore: cross-shelf transport, upstream effects, local production, and conditions 
conducive to suitable juvenile salmon rearing habitat. 

Models of particular interest from the FOCI program are the 1-D and 3-D 
versions of the Shelikof NPZ models, and the GOA Walleye Pollock Stochastic 
Switch Model (SSM) (see Chapter 8, and Appendix D). The Shelikof NPZ models 
are a set of coupled (biological and physical) models designed to examine 
hypotheses about pollock recruitment in the Shelikof Strait region. The Pollock 
SSM is a numerical simulation of the process of pollock recruitment. Of particular 
interest to the GEM program is the identification by the SSM of three specific 
agents of mortality: wind mixing, ocean eddies, and random effects. Ecopath 
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models developed by Okey, Pauly, and others at the University of British 
Columbia are also of interest, especially for PWS, but also for the GOA continental 
shelf and slope (excluding fjord, estuarine, and intertidal areas) (see Appendix C). 

Candidate Core Monitoring Activities 
It appears that the physical oceanographers have developed a level of 

understanding about im1er-shelf dynamics that will allow the GF.M program to 
identify a core set of measurements, locations, and frequencies that address 
questions relevant to the GEM program. A core monitoring activity based on the 
parb1ership at the GAKl station is likely. Others may be added in FY 04 tO FY 07 
as identified by synthesis and the results of other programs (GLOBEC and FOCI 
stations and moorings) and as funding allows. Full core monitoring in the ACC 
may not be fully operational until FY 07. 

Candidate Core Variables 
The key variables in measuring the productivitY of the ACC are tempera.ture, 

insolation, salinity, fluorescence, and abundance of key forage species, including 
fish and zooplankton. 

3.4.4 Offshore 

As with the ACC portion of the program, results of GLOBEC research n:eed to 
be carefully considered before implementation of long-term monitoring in this 
broad habitat type. This deliberate approach is reflected in the emphasis on 
synthesis for this habitat type.in the early years of theproposed schedule and 
strategy for implementation (Table 3.4). 

Table 3.4 Proposed Implementation Strategy for Offshore Habitat 

Monitoring Activity 
Data 

Fiscal Year Core Partners Model Management 

2003 Synthesis Monitor Statistical(c) Coordination (p) 

Research 

2004 Synthesis Monitor Statistical(c) Coordination (p) 

Research Archiving (p) 

2005 Synthesis Monitor Statistical(c) Coordination (p) 

Research Numerical prototype (p) Archiving (p) 

Distribution (p) 

2006 Synthesis Monitor? Statistical( c) Coordination (p) 

Numerical (p) Archiving (p) 

Distribution (p) 

2007 Synthesis Monitor? Archiving (p) 

Numerical (p) Distribution (p) 
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Notes: 

c = core {GEM program supported) activity 

p = partnership Oointly supported) activity 

Prospective partners: NPRB, NOAA {NMFS/NOS}, Canadian Department of Fisheries and 
Oceans {CDFO), Japan Fishery Agency. 

Candidate core monitoring activities: GLOBEC stations, Valdez-Long Beach Line, and other 
ships of opportunity. 

Candidate core variables: nutrients, detritus and plankton, temperature, and salinity. 

Prospective Partner Activities 
Support of partners in existing monitoring projects may be necessary to obtain 

sufficient information for design of a monitoring program. Because of the expense 
of initiating most offshore sampling programs, careful selection of partners and the 
use of long-term, low-frequency data gathering will be key strategies for 
understanding decadal-scale changes in this environment. Current efforts to apply 

.. the continuous plankton recorder (CPR) technology on ships of opportunity in the 
GOA offer partnership opportunities. Extension of existing ships of opportunity 
programs to include measurement of variables of interest to the GEM program is 
also a possibility. 

Models 
The GLOBEC NPZ 1-D and 3-D models are discussed above in Section 5.5.4. A 

broader model addressing NPZ for the entire North Pacific is the North Pacific 
Ecosystem Model for Understanding Regional Oceanography (NEMURO), in 
which fluxes of nitrogen, silicon, and carbon will be tracked (see Appendix C). 

Candidate Core Monitoring Activities 
A reasonable oceanographic program in the ACC can probably be extended 

across the shelf break with the use of existing GLOBEC, FOCI, and OCC sampling 
stations, moorings, and transects. The use of the Valdez-Long Beach line with oil 

· tanker-mounted fluorescence a:nd zooplankton sampling gear appears to be an 
attractive strategy for long-term, low frequency sampling over large spatial scales. 

Candidate Core Variables 
Particularly crucial aspects of the offshore environment are physical processes 

and attendant biological responses at the shelf break and front (for example, extent 
of deep-water intrusion onto the shelf in the late summer and fall); the mixed layer 
depth in the Alaska Gyre in the spring-summer; and Ekman transport of offshore 
production onshore. Measurements of basic variables are essential to 
understanding the role of these offshore aspects in affecting productivity of other 
habitats. These variables include temperature, salinity, nutrients, detritus, and 
plankton. 

End Chapter 3 
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4. PROGRAM MANAGEMENT: ADMINISTRATION, 
PUBLIC & COMMUNITY ADVICE ~INVOLVEMENT, 
SCIENTIFIC GUIDANCE, AND DATA POLICIES 

In This Chapter 

r Program administration 

r Discussion of a reconstituted Public Advisory Comni.ittee to provide public 
advice and ways to provide for community involvement 

)> Description of the process for providing scientific advice, review and 
management 

)> Establishment of data management office and policies 

4.1 Administration 

access and accountability. 

The administration and management of the GEM 
program must be cost-efficient, have a high degree 
of scientific credibility, and provide for public 

The GEM program will be administered by a core professional staff that is not 
directly affiliated with any particular agency, institution, or program, as is 
currently tl1e case with the management of the Exxon Valdez Oil Spill Trustee 
CouncilOffice (Figure 4.1). An executive director will oversee the financial, 
program management and administrative, scientific, and public involvement 
aspects of the program. The executive director and staff, while housed for 
administrative purposes in a single government agency, will work under a 
cooperative agreement for all six trustees. The Trustee Council and staff will 
actively solicit advice on science and policy matters, including review of 
monitoring and research activities, from experts, including the Scientific and 
Technical Advisory Committee, and from the public, including the Public Advisory 
Committee. 
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Figure 4.1. The organizational elements involved in GEM implementation. Modified in response 
to comments from the NRC, after GEM Program Document, Vol. I, Chapter 6, page 66. 

4.1.1 The Work Plan 

A Work Plan will document the current activities that implement the program. 
As projects for monitoring and research are approved by the Trustee Council, they 
will become part of th~ Work Plan. The Trustee-Council may be asked to adopt a 
new Work Plan each year, or they may be asked to adopt new groups of projects 
into the Work Plan on a periodic basis. 

4.1.2 Proposal Development & Evaluation Process 

The proposal development and evaluation process will have the following 
elements or steps, which are also shown in Figure 4.2. As implementation of the 
GEM program begins, however, these steps may be modified as efficiencies and 
improvements are found . 

. A "State of the Gulf'' ·workshop will be held periodically, at which the 
current stah1s of the health of the GOA ecosystem will be assessed. Project 
investigators, peer reviewers, resource managers, stakeholders, and the 
public will be invited to this meeting, at which research and monitoring 
results will be presented and discussed. In some years, this workshop will 
be replaced by or augmented with a process of consultations and 
workshops with various committees and work groups of science and public 
advisors to evaluate and affirm or revise priorities. 
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• An Invitation to Submit Proposals, which will specify the types of proposals 
that are priorities for consideration to implement the mission and goals of 
the GEM program, will be issued periodically. Research proposals are 
envisioned to be of finite duration and have short-term goals (for example, 
2 to 5 years). Monitoring projects will be evaluated and renewed on longer 
time scales (such as once every 5 years). The Invitation(s) will be the vehi~le 
for notifying the scientific community, the public and others that proposals 
will be considered during a certain period of time. 

• Proposals received in response to the Invitation will be circulated for 
teclmical peer review (see below). In addition, proposals will be reviewed 
by the STAC and appropriate subcommittees for their ability to contribute 
to the information-gathering needs of the certtral hypothesis and questions, 
and also for how they contribute to meeting the programmatic goals and 
strategies of the Trustee Council (see Chapter 1), such as promoting ' 
community involvement, developing resource management applications, 
and leveraging funds from other sources. Past performance of principal 
investigators will be assessed. Staff will also review all budgets. 

• Comments from the PAC and the general public will be solicited. A 
reasonable period of time for public comment will be built into the review 
process. 

• The executive director will present to the Trustee Council the 
recommendations of the STACand PAC a summary of any additional 
public comment, and additional recommendations if appropriate. 

• The Trustee Council, after receiving advice from its public and scientific 
advisors and staff will vote on which proposals to fund. 
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Figure 4.2 The GEM proposal evaluation process consists of seven basic elements in 
chronological order: the invitation, the proposal, public and technical review, staff 
recommendation, Trustee Council adoption, and the work pl~m .. 

4.1.3 Reports and Publications 

Annual and final reports will be required for all projects/ following established 
procedures. Annual reports will be reviewed by staff to ensure that investigators 
are making satisfactory progress toward project objectives. They may possibly be 
sent outfor independent peer review in addition. Final reports w111 be subject to 
independent peer review/ and comments from the independent peer reviewers 
must be addressed in the final versions of final reports. All final reports will be 
archived at the Alaska Resources Library and Information Service (ARLIS). 

Publications in the peer-reviewed literature will be expected of program 

participants. 

4.1.4 Peer R~view 

Each project/ as well as some annual and all final reports/ will be peer-reviewed 
by appropriate experts identified by staff who1 as a rule/ are not also conducting 
projects funded by the Trustee Council. The peer review may be either paid or 
volunteer/ whichever is most expeditious and appropriate. The external peer 
review process will provide a rigorous critique of the scientific merits of all 
monitoring and research proposals and selected reports. Review functions may be 
carried out in writing/ by telephone and occasionally on site or in person. 

Special review panels may be convened from time to time to evaluate and make 
recommendations about aspects of the GEM program. At other times/ special 
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·pm1els may meet with project investigators and others to fully explore particular 

topics, problems, or projects. 

4.1.5 External Program Review 

The Trustee Council is committed to review of the program by an outside 
entity, such as the National Research Council, at periodic intervals. This review 
.will look at the program's structure and implementation to ensure that the GEM 
mission and goals are being achieved. 

4.2 Public and 
Community 
Advice and 
Involvement 

The importance of public participation in the 
Trustee Council process, as well as establishment 
of a public advisory group to advise the trustees, 
was specifically recognized in the Exxon Valdez 

settlement and is an integral part of the agreement 
between the state and federal governments. 

The Trustee Council is committed to public input and public outreach as vital 
components of the long-term GEM program. Figure 4.1 illustrates the role of public 
participation in the GEM program. 

4.2.1 Public Advisory Committee 

The Public Advisory Group (PAG) in effect from 1991- 2002 has 17 members 
representing 12 interest groups and the public at large, as well as two ex-officio 
members from the Alaska Legislature. The charter for a new Public Advisory 
Committee (PAC) will be certified in September 2002. The PAC will consist of 20 
members, representing at least 14 distinct public interests. The PAC meets at least 
twice a year to provide broad program and policy guidance to the Trustee Council 
and staff on the overall development and progress of the GEM program. The 
group will take an active role in setting priorities and ensuring that the overall 

. program is responsive to public interests and needs. 

4.2.2 Public Advice 

The Public Advisory Committee is not the only source of public advice for the 
Trustee CounciL Opportunities for public advice and comment are incorporated 
throughout the process. The Trustee Council is a public entity subject to the State 
of Alaska Open Meetings Act and corresponding federal laws. All meetings are 
public, noticed to the public, and include a formal public comment period. 
Newsletters, annual reports, public meetings in communities in the spill-affection 
region, and the Trustee Council's Web site (•vww.oilspill.state.ak.us) are all tools to 
promote and encourage public input and participation. 
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4.2.3 Public and Community Involvement 

The Trustee Council i~ committed to incorporating public and community 
involvementin the GEM program at all levels. This means not just providing 
advice on proposals and policies, but involving communities early on in 
developing research hypotheses and questions and helping decide what variables 
to monitor and in what locations. 

Developing a program that includes extensive community involvement will be 
a challenge, and will necessarily evolve over time. The Trustee Council is funding 
several planning projects in FY 2002-2003 to further develop ways to better 
incorporate local and community involvement in the GEM program. 

Ongoing efforts include, but are not limited to, these elements: 

• 

• 

• 

• 

• 

• 

• 

4.3 

Community meetings where community meq1.bers are asked to provide 
information on what issues and questions are most important to them. 

Public, stakeholder and community membership on the Public Advisory 
Committee. Expansion of the committee size to allow greater participation 
by communities and stakeholders. 

Community representation on all subcommittees and work groups used in 
developing and implementing the GEM program. Making funding 
available to encourage participation in subcommittees and work programs. 

Joint meetings between the Scientific and Technical Advisory Committee 
and the Public Advisory Committee to foster communication between· 
scientific interests and community interests. 

Membership of at le'ast one STAC member on the PAC. 

A proposal solicitation and review process that encourages community 
based proposals. 

The inclusion of community based monitoring programs and traditional 
knowledge in the GEM Program, especially in the watershed and 
intertidal/ subtidal habitats. 

Scientific Advice, 
Review & 
Management 

In addition to peer review and public review and 
advice, a committee and work group approach 
will be used to guide GEM program development 
and implementation. 

4.3.1 GEM Science Director 

The GEM Program Science Director will work closely with other scientific 
advisory bodies, and will be the staff member tasked with overseeing 
implementation of the science program and informing interested communities of 
the program's results. The Science Director will work with a staff, currently 
composed of a Science Coordinator and a Data Manager, who will assist in 
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overseeing implementation of research and monitoring activities, ensuring timely 
delivery and dissemination of research results, and maintaining the GEM database. 
The Science Director makes recommendations to the Executive Director and the 
Trustee Council on program implementation and development. 

4.3.2 Scientific and Technical Advisory Committee (STAC) 

The ST AC is a standing committee that is expected to provide the primary 
scientific advice to the Executive Director on how well the q:>Ilection of proposed 
monitoring and research projects (the work plan) and the GEM Program meet the 
mission and goals of the program and test the conceptual foundation. 

The STAC has three primary functions: 

1. Provide leadership in identifying and developing testable hypotheses 
relevant to the conceptual foundation of the GEM plan, consistent with the 
mission, goals and policies of the Trustee Council. 

2. Make recommendations to the Executive Director and GEM Science 
Director on preparation of the science program and implementation plans; 
proposal solicitation and peer review; and selection of research, monitoring, 
synthesis, modeling and other studies best suited to meeting the goals of 
the GEM program. 

3. Provide support and oversight to subcommittees and ad hoc work groups 
(see below). 

The STAC is composed of emeritus and senior scientists and others selected 
primarily for expertise and leadership in a field of study who serve for four-year 
renewable terms. At least one of the scientists serving on the STAC also serves on 
the PAC. In general, the ST AC members are not be principal investigators for GEM 
projects. Institutional and professional affiliations _are of interest in selecting 
members, because connections to other marine science programs are valuable for 
ensuring collaboration and coordination on GEM program implementation. The 
GEM Science Director is a co-chair and non-voting member of the STAC. 

4.3.3 Subcommittees 

Subcommittees would be standing committees organized to address specific 
aspects of the GEM program, to facilitate coordination among scientists, resource . 
managers, and the communities, and to help the STAC provide leadership and 
oversight for the program. 

The functions of the subcommittee(s) would be to: 

Recommend to the STAC testable hypotheses, items for invitation and peer 
reviewers; 

Identify and help guide implementation of core monitoring stations and 
variables that are relevant to the key questions and testable hypotheses; 
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• Advise on, or possibly convene special review panels or work .groups 
about, aspects of the GEM program. 

The subcommittees would be composed of scientists, resource managers, 
educators, and community members selected for knowledge, expertise or 
familiarity with the issue around which the subcommittee is created. For example, 
subcommittees could be developed around each of the broad habitat types 
(watersheds, intertidal and subtidal, ACC, and offshore), lingering oil effects, data 
management systems and information teclmology, modeling, monitoring or other 
GEM program areas. Subcommittee members could be principal investigators on 
current GEM funded projects. Institutional, professional, and other affiliations 
would also be of interest in selecting members to promote collaboration and 
cooperation. 

4.3.4 Work Groups 

Ad hoc work groups may be periodically formed to develop specific products 
as requested by the STAC and subcommittees. Work groups could also be charged 
with solving a particular problem in a finite amount of time, such as the proper 
location of an oceanographic mooring. 

4.3.5 Workshops 

The STAC or subcommittees may recommend organizing workshops to 
provide input on core variables for monitoring, research activities, community 
involvement strategies, and other program elements. The.GEM Program 
anticipates that workshops will play an important role in implementing the science 
program and disseminating the results of GEM research to resource managers and 
communities. 

4.4 Data 
Management and 
Information 
Transfer 

The Data Management Office will be an essential 
component of the GEM Program. The office will 
be headed by a Data Systems Manager who will 
evaluate continually the evolving information 
management needs of the GEM program, and 
identify and recommend cost-effective solutions to 

the Executive and Science directors. Over time the mix of in-house supporting staff 
and out-sourced tasking may vary, but there will be a long-term commitment to 
providing consistent and high quality data management support (data quality, 
archive, and analysis) to the GEM program. Staff in the Data Management Office 
will coordinate with other agencies in regard to data management and information 
transfer, manage computing resources, develop software programs, and maintain 
web sites in support of the GEM program. In addition:, staff in the Data 
Management Office will be responsible for developing and ensuring compliance 
with data policies and procedures. 

CHAPTER 4 



GULF ECOSYSTEM MONITORING AND RESEARCH PROGRAM 

Data management and information transfer policies are an integral part of GEM 
program management. Clear and effective approaches for information gathering, 
archiving and dissemination are essential to the successful operation of a long-term 
ecosystem science project such as the GEM program. Because the GEM program is 
regional in geographic scope, with goals of cooperation, coordination, and 

. integration with existing marine science programs, data management and 
information transfer policies are to be compatible with, and similar to, exisliHg 
norms for state, federal, and nongovernmental marine science programs. 
Whenever possible, existing norms will be adapted or adopted for use by the 
Trustee Council. Standards adopted by the Federal Geographic Data Committee 
(FGDC), GLOBEC, and the EPA's Enviromnental Monitoring and Assessment 
Program (EMAP), and other organizations will be considered for developing GEM 
data management and information transfer policies. (Options and procedures for 
data management and information transfer are considered in more detail in 
Chapter 9.) 

The GEM data management and information transfer policies will incorporate 
the following broad elements: 

1. A commitment to making data and models available in a well documented 
and understood form. 

2. Full and open sharing of data and models at low cost, after verification and 
validation. 

3. Timely availability of data and models. 

4. Acceptance of and adherence to the data policies as a condition for 
participation in the GEM program and receipt of funding. 

5. Adherence to data collection and storage standards. 

6. Availability of data and models on the GEM public Web site, or through a 
national public archive. 

7. Long-term archiving of all data and models in a designated storage facility. 

8. Proper metadata, including identification of the origin of all data and 
models with a citation. 
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5. CONCEPTUALFOUNDATION 

In This Chapter 

Q) Description of the Conceptual Foundation for the GOA 

Q) Description of the Conceptual Foundation for the Habitat Types 

Q) Description of Cross-Habitat Linkages and Regional Variations 

Q) Description of the Central Hypothesis and Question Derived from the 
Conceptual Foundation by Habitat Type · 

The conceptual foundation provides an 
5.1 Introduction overarching explanation, or verbal modet of how 

the GOA ecosystems produce biological resources. 
As such the conceptual foundation is not itself a testable hypothesis on the sources 
of change in ecosystems, but the origin of hypotheses, both general and testable. 
This chapter presents the narrative of the GEM conceptual foundation for the GOA, 
addresses cross-habitat connections and regional variability, adapts the narrative of 
the conceptual foundation tci the four habitat types used by GEM, and develops a 
general hypothesis and research questions for the GOA and the habitat types based 
on the conceptual foundation. 

The general hypothesis and research 
questions for the GOA and the habitat types 
based on the conceptual foundation are those 
used in Chapter three to provide the initial 

The conceptual foundation 
focuses on how the marine 

ecosystem in the GOA works. 

starting points for GEM implementation. The answers to the questions based on 
the conceptual foundation are the objects of GEM monitoring and research. 

5.2 The Conceptual 
Foundation 

5.2.1 The GOA at a Glance 

·The conceptual foundation for the GOA 
ecosystem explains how its plant and animal 

·populations are controlled through time. Specific 
citations to the scientific literature are omitted for the sake of brevity, however 
these may be found in the scientific synthesis of Chapter 7. Taking the watersheds 
and marine areas of the GOA together at a single glance, the importance of key 
geological features in shaping the natural physical and biological forces that control 
productivity is apparent (Figure 5.1). Note that feahues illustrated in Figure 5.1 are 
printed in bold in the following text. Natural forces are shaped by the surface 
topography of the Gulf. Storm tracks moving across the North Pacific from west to 
east can drive Aleutian Low Pressure (ALP) systems deep into the GOA until the 
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encounter with boundary mountains causes the release of precipitation and 
airborne contaminants. Freshwater runoff strengthens the Alaska Coastal 
Current (ACC) even as it brings airborne and terrestrial pollutants into the 
watersheds and food webs. 

Natural forces that control biological productivity are also shaped by the 
submarine topography (bathymetry) of the continental shelf. Deep waters upwell 
across the continental shel_f break, subsequently being carried across the photic 
boundary into areas of photosynthetic activity by the motion of surface currents, 
(ACC; Alaska Current {AC]), lunar forcing, tl1e motion of tl1e eartl1, and tidal 
mixing. These deep waters carry old carbon and nutrients up into the food webs 
of tl1e shelf and onshore areas. Where the deep waters encounter islands, 
seamounts and sills, tl1e resulting currents may deform the boundaries of the 
frontal zones of the ACC (mid-shelf front) and AC (shelf-break front), creating 
eddies that entrain plankton and other plants and animals for long periods of time 
(Figure 5.1). 

Natural physical forces control productivity by limiting the amount of food and 
availability of habitats. During the winter especially, the ALP produces wind­
driven transport of surface marine waters (Ekman transport), bringing water 
onshore. Movement of water onshore creates downwelling that takes plankton 
and associated nutrients out of the photic zone. On the other hand, the wind may 
act to hold the nutrients dissolved in water and held in detritus in the photic zone 
in some areas, because wind also produces turbulence that mixes the surface 
water. Turbulent mixing causes nutrients to be retained in surface waters, and 
retention increases production of phytoplankton, the base of the food web in 
surface waters. Production of zooplankton, primary productivity, is the trophic 
connection (linkage) of phytoplankton to production of forage fish, which in turn 
links primary productivity to seabirds, large fish, marine mammals, and benthic 
and intertidal communities (Figure 5.1). 

The biogeochemical cycle is an important collection of natural biological 
processes controlling the productivities of both marine and terrestrial 
environments. The mechanisms that move carbon from the surface to the deep 
waters, are known collectively as the carbon pump. Atmospheric carbon moves 
into seawater as carbon dioxide to be incorporated by phytoplankton during 
photosynthesis. Carbon also enters the sea as carbonates leached from theland by 
freshwater runoff, as plant debris, and as other biological input, such as 
immigrations of salmon (salmon fry) and other anadromous species. Carbon 
moves to benthic communities and to deep water as detritus and emigrant animals 
(overwintering copepods and migrating myctophids). Emigrant animals (adult 
salmon and other anadromous species) also move marine carbon (and 
phosphorous and nitrogen) into the watersheds (Figure 5.1). 

As illustrated by the interactions of biological and physical components of the 
biogeochemical cycle, natural biological forces modify the effects of natural 
physical forces on birds, fish, and mammals. Because of biological-physical 
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interactions, natural physical forces that cause changes in primary productivity do 
not necessarily cause proportional changes in populations of birds, fish, mammals, 
and benthic animals. For example, the effects of physical forces on the amount of 
food available from primary productivity ar~ modified through other natural 
forces, such as predation and competition among individuals, collectively known 
as the trophic linkages. Populations that respond strongly to physical forcing of 
primary productivity on approximately the same time scales are termed "strongly 
coupled," and those that exhibit variable responses are termed "weakly coupled" 
with respect to those physical variables. Note that physical forcing changes not 
only the food available from primary productivity, but also. the extent of habitats . 
available for reproduction and feeding (Figure 5.1). 

Human actions also serve to change the ways in which populations of plants 
and animals respond to the natural physical forces that affect the responses of 
reproduction, growth, and survival through limiting food and habitat. Human 
actions such as water withdrawals, sewage discharge, and development of coastal 
communities change productivity by altering habitat availability and trophic 
linkages. Fishing and other harvesting activities (subsistence, sport, com111:ercial) 
affect death rates through removals. Other forms of human action are more subtle, 
but no less effective, controls on productivity. Recreation and tourism may alter 
growtl1 and reproduction by disturbing rookeries and introducing pollutants. 
Commercial marine transport may alter productivity by introducing pollutants oil 
spills) and noxious species as competitors and predators (Figure 5.1). 

In summary, the GOA and its watersheds are part of a larger oceanic ecosystem 
in which natural physical forces such as currents, upwelling, downwelling, 
precipitation and runoff, acting over large and small distances, play important roles 
in determining basic biological productivity. Natural physical forces respond 
primarily to seasonal shifts in the weather, and in particular to long-term changes 
in tl1e intensity and location of the ALP system in winter. Increased upwelling 
offshore appears to increase inputs of nutrients to surface waters, which increases 
productivity of plankton. Increased winds appear to increase the transport of 
zooplankton shoreward toward and past the shelf-break. How often and how 
much offshore zooplankton sources contribute to coastal food webs depends on 
natural physical and biological forces such as predation, migration, currents and 
structure of the fronts, formation and stability of eddies, degree and extent of 
htrbulence, and responses of plankton to short and long-term changes in 
temperature and salinity. 

A wide range of human impacts interacts witl1 natural biological and physical 
forces to change productivity and community sh·ucture in the GOA. Human 
activities have the most direct and obvious impacts at those sites in watersheds and 
intertidal areas where human populations are high. Nonetheless, some human 
activities affect populations of birds, fish, shellfish, and mammals far offshore, and 
also have impacts far from the sites of the actions. In short, human activities and 
natural forces together act over global to local scales to drive and shape marine and 
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terrestrial life in the GOA and its tributary watersheds. Natural forces and human 
impacts, as exemplified by heat and salt distribution, insolation, biological energy 
flow, biogeochemical cycling and food web structure, fishery removals, pollutant 
inputs, and the relationships among them over time define the state of the marine 
ecosystem. Natural forces and human impacts bring abqut changes in populations 
of birds, fish, shellfish, and mammals by altering the relationships among these 
state variables that define the marine ecosystem. 

5.2.2 Watersheds 

Watersheds are linked by geochemical cycles and common climatic forcing to 
the marine ecosystem. Input of terrestrial carbon contributes to the carbon budget 
of the oceans. Likewise, marine contributions of nutrients appear to be important 
to growth of aquatic and terrestrial plants in watersheds. 

5.2.2.1 Physical Forcing and Primary Production 
Primary natural forces are precipitation and insolation. Watersheds depend on 

import of marine nutrients by anadromous fish and other animals. Therefore, 
maintenance of healthy salmon runs and populations of terrestrial animals that 
feed in the nearshore marine environment is key to healthy watershed ecosystems. 
Woody debris and vegetation from land are also imported to the marine 
environment, providing a carbon source and habitat for some species. The 
common effects of climate also link these two systems. Fresh water from coastal 
watersheds contributes huge amounts of fresh water to the GOA and makes 
possible the ACC-the single most dominant and integrating feature of the physical 
environment on the continental shelf. 

5.2.2.2 Food, Habitat and Removals of Valued Species 
Human activities in the watersheds that remove natural vegetation can result in 

soil erosion and its attendant effects on stream and coastal marine life. Fresh water 
can carry contaminants to the marine environment. Sources of these contaminants 
can be of local origin-sewage and septic wastes, industrial and military wastes, 
motor vehicles, and oil from spills-or imported from distant sources and carried 
across the Pacific Ocean ~y atmospheric processes. 

5.2.3 Intertidal and Subtidal 

The intertidal and subtidal-or nearshore-area is teclmically a part of the ACC 
regime in most places (the next habitat to be considered), except arguably In some 
embayments, such as the fjord systems in northern PWS. But, because of the 
importance and vulnerability of the intertidal and shallow subtidal areas and the 
dependence of so many valued species on nearshore habitat, it is treated here 
separately from the ACC. 

5.2.3.1 Physical Forcing and Primary Production 
The productivity of intertidal and subtidal marine communities depends on 

both fixed algae and some other vascular plants in shallow water, as well as free-
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floating phytoplankton. Nutrient supply to fixed plants is not well characterized, 
but presumably is controlled by oceanographic processes and seasonal cycles of 
water turnover on the inner shelf as well as some contributions from stream runoff. 
This process of nutrient supply is essentially the same as for nearshore 
phytoplankton. Ultimately, as mentioned in Section 3.5, Volume II, the run up of 
deepwater from the central GOA onto the shelf and some poorly characterized 
processes for cross-shelf transport of the nutrients are critical to grow tlt of both 
fixed and floating nearshore algae. The nearshore w11ters can be depleted of 
nutrients during the growing season if the warm surface Jayers where primary 
productivity is drawing down nutrients is not mixed with deeper waters by wind 
and tidal action. Within-season variability in primary production, therefore, 
appears to depend on the previous late summer run up of deepwater onto the 
shelf, some poorly described cross-shelf transport processes, and within-growing 
season wind and tidal mixing. 

Cloud cover also is likely to be very important in regulating the amount of solar 
energy re·aching the ocean surface. Nearshore turbulence, which is the result of the 
prevailing climate and tidal action, promotes the growth of algae and 
phytoplankton. These plants are the food supplies for filter-feeding molluscs, such 
as clams and mussels, that are import<;~.nt sources of food for a variety of nearshore 
animals, such as sea otters and sea ducks. Climate also directly affects intertidal 
and subtidal animals tl-rrough changes of temperature, water salinity, and ice 
formation. Ice formation is an important source of mortality and reduced growth 
of intertidal algae and some animal populations in some situations. It is suspected 
that bottom-up forcing tl-rrough variability of primary production is an important 
influence on intertidal invertebrate communities on the scale of decades, but there 
are no long-term data sets to examine this supposition. If wave action is too 
intense, it can limit population growth; for example, waves during storms often 
tlrrow large amounts of herring eggs (embryos) onto the beach where they die .. 

In addition to these natural factors, human activities in tlie intertidal and 
subtidal area, and human accidental releases of toxic materials have the potential to 
affect nearshore primary production. At the present time, it appears tl1.at the 
influences of natural forces on basin and regional scales in nearshore ecosystem 
productivity are overwhelming and that human influences are negligible, except in 
local areas (such as harbor contamination). 

5.2.3.2 Food, Habitat and Removals of Valued Species 
A large number of intertidal and subtidal animal populations respond to botl1. 

bottom-up and top-down natural forcing as well as to human activities. Bottom-up 
forcing appears to have more documented effects on such populations as herring, 
pollock, slrrimp, crab, salmon, and seabirds tl1.an have been documented for 
infaunal and attached intertidal animals. There are good examples of population 
controls by removals (top-down influences) and many of these relationships, such 
as tl1.at between sea urchins and sea otters, are cited in Section 3.7, Volume II. 
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Disease possibly influences some populations, such as Viral Hemorrhagic Septicemia 
virus effects on Pacific herring in PWS. 

The intertidal and subtidal benthos is particularly vulnerable to human use 
through harvesting of various invertebrates, trampling, discharge of contaminants, 
road and home construction, and soil erosioR At the present time, impacts of such 
activities appear to be localized because of the dispersed nature of human activities 
along the vast coastline of the northern GOA. The nearshore sentinel populations 
may need to be monitored more closely, however, as Alaska's population and use 
of tl1e nearshore zone expands in tl1e future. 

5.2.4 Alaska Coastal Current 

As noted above, tl1e domain of the ACC in many cases starts at the shoreline 
and extends out to a frontal area several tens of kilometers onto the continental 
shelf. The inshore boundary of this current system is not precisely defined in this 
subsection because tl1e nearshore aspects of tl1e ecosystem have been covered 
above. 

5.2.4.1 Physical Forcing and Primary Production 
Because the ACC is a buoyant, low-salinity, eastern, boundary current fed 

essentially by a line-source of fresh water along the length of the Alaska coastline, it 
offers a unique opportunity to study basin-scale physical forcing of biological 
production. Although one characteristic of the ACC is the-draw-down of nutrients 
during the growing season to levels that are undetectable, the in-season variability 
is clearly driven by patterns in the aforementioned wind mixing, and is very. 
significant. A promising model developed by Eslinger et al. (2001) is capable of 
tracking the in-season variability of plankton production based on the physical 
characteristics of the water column and tl1e wind field. The extent to which 
patterns of seasonal wind mixing are tl1e major contributors to longer-term 
variability in primary productivity is not clear. Tidal mixing likely contributes to 
variability, as do otl1er potential mechanisms that transport deep-water nutrients 
into shallow waters; for example, late-summer relaxation of onshore Ekman 
transport and up-canyon currents. 

Am1t1al variability of nutrient supply likely has a great influence on long-term 
variability in primary production. For example, this influence would be consistent 
with the relationship between the Bakun upwelling index and pink salmon marine 
survival rates up to 1990 (see Section 3.6, Volume II) and the differences observed 
between the volumes of settled plankton in the 1980s and in the 1990s (Brown 
unpublished). 

Anotl1er physical phenomenon that apparently affects biological production in 
the water column is eddies. Eddies have been documented in Shelikof Strait, for 
ex<:ui1ple, and greatly influence retention of larval pollock in a favorable 
enviromnent (Bogard et al. 1994, Bailey et al. 1997). Beyond tl1eir study in the FOCI 
program, not much is known generally about eddies in tl1e ACC and their 
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biological influences. There are also eddies in Kachemak Bay, some of which are 
stratified at the surface by freshwater inputs that may similarly benefit pelagic 
species there and off Kayak Island, southeast of PWS. The southerly and easterly 
winds that predominate during most of the year drive offshore water inshore (via 
Ekman transport), carrying offshore planktonic organisms close to shore and 
providing potential sources of food for nearshore .organisms, such as juvenile pink 
salmon. 

Finally, the outer edge of the ACC often forins a front with the water masses 
seaward of it. This front is characterized by strong convergence of offshore and~ 
inshore water masses and significant downward water velocities. It appears at 
times to concentrate plankton, nekton, fish, and birds, and is probably an important 
site for trophic interactions. 

5.2.4.2 Food, Habitat and Removals of Valued Species 
Many of the types of natural and human activities that affect the nearshore 

species apply also to the ACC. This similarity is due in part to the fact that many 
species cross between the nearshore environment and deeper waters. Bottom-up 
forcing appears to be of great importance, because areas of the ACCwith high 
levels of chlorophyll a during the growing season and vigorous vertical mixing, 
such.as Lower Cook Inlet, also support large populations of fish, seabirds and 
marine mammals. The ACC is the main domain of the GOA for the productive 
fisheries for both pelagic and benthic species.· Consequently, human activities are 
potentially a quite large aspect of removals. Other possible human impacts include 
contaminants and long-term global warming. 

5.2.5 Offshore: Alaska Current and the Subarctic Gyre 

5.2.5.1 Physical Forcing and Primary Production 
In the offshore areas of the Alaska Current and the subarctic gyre, forcing by 

winds associated with the ALP system has a profound effect on production and 
shoreward transport of plankton. Production and shoreward transport of plankton 
are determined by tl1e following: 

• 

• 

• 

Upwelling at the center of the subarctic gyre; 

Depth of the mixed layer (freshwater and solar energy input set up the 
mixed surface layer where primary production takes place); 

Possible upwelling of nuh·ients along the continental slope an~ at the shelf 
break where the shelf break front may direct upwelled water toward the 
surface; and 

• Formation of eddies along the shelfbreak that may incubate plankton in a 
favorable environment for production and be mechanisms of exchange 
between offshore and shelf water masses. Individual eddies may persist for 
months and are therefore potentially important in any one growing season. 
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The contrasts in biological production and shoreward transport of plankton 
betWeen intense and relaxed ALP conditions in the Alaska Current region and the 
subarctic gyre are profound. In periods with more negative atmospheric pressure 
that is keyed by the northeastern movement of the ALP into the GOA in winter, the 
following interrelated physical changes are observed: 

• Acceleration of the cyclonic motion of the Alaska Current and subarctic 

gyre; 

• Increased upwelling in the middle of the subarctic gyre (and possibly along 
the continental shelf); 

• Entrainment of more of the west wind drift (southerly portion of the 
subarctic gyre) northward into the GOA, rather than into the California 
Current system; 

• Warmer surface-water temperatures and increased precipitation and fresh 
water runoff from land; 

• Freshening of the surface layer; 

• Increased winds and Ekman transport; and 

• Increased onshore downwelling. 

These phenomena are thought to cause the following biological changes: 

• The result of the shallower mixed surface layer is that the spring plankton 
production is likely higher (remember that nutrients may not be limiting in 
the subarctic gyre); 

• Greater standing crops of zooplankton and nekton that have been observed 
are probably made possible by the higher productivity of the 
phytoplankton; 

• · More food is available for the fish that feed on plankton and nekton, such 
as salmon; and 

• Salmon populations track mean atmospheric pressure for the wintertime 
sea surface on scales of decades. 

In addition to the multi-decadal oscillations of atmospheric pressure, climate 
changes manifested in the northern GOA also include periodic El Niii.os and the 
long-term warming ofthe oceans. El Niflos have been associated with successful 
recruitment of a series of groundfish species, such as pollock, as well as some die­
off of seabirds. Because the El Nino phenomenon appears to be manifested solely 
in warming of the upper 200m of the ocean, its biological effects are probably 
mediated through water stratification and its relationship to primary production 
and growth of larval fish. 
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5.2.5.2 Food, Habitat and Removals of Valued Species 
The Alaska Current is centered over the shelf break, an area of high biological 

activity. The high concentrations of plankton observed at the shelfbreak, whether 
they result from accumulation of plankton originating further offshore, in situ 
production, or both, provide a rich resource for a variety of organisms and their 
predators. It is not clear that juvenile salmon feed in this regime, but adults of all 
species certainly do. Other prominent organisms include sablefish, myctophids 
(lantern fish), sea lions, some seabirds, and whales. Well-developed benthic 
communities exist on the outer shelf, shelf break, and continental slope, including 
commercially exploited populations of shrimp, crab, cod, halibut, and pollock. 
Some fishing activities, such as bottom trawling, have the potential to do habitat 
damage and possibly limit populations of animals associated with the sea bottom. 
Issues associated with the balance between production and removals of 
commercially important species are of the utmost societal importance in Alaska 
and further ecological information, modeling, and synthesis centered on the Alaska 

. Current regime is necessary. 

5.3 Cross-Habitat 
Connections, Regional 
Differences, 
Interacting Ecological 
Factors 

In general, regional differences in populations 
of fishes, birds, and marine mammals in the 
northern GOA are well known, but the underlying 
interacting ecological factors that act across . 
geographic locales and habitat types to give rise to , 
these differences ·are not as well understood. In 
this section, some of the observed regional 
differences and some potential reasons underlying 

them are advanced. These explanations of regional differences are based on 
incomplete or piecemeal evidence, but this speculation is important because it may 
lead to further study and analysis and to new understanding. Comparative 
analysis of interacting factors, cross-habitat connections, in several regions may 
better clarify the role of various geographic features, physical forcing, and 
biological consequences in the northern GOA, as was emphasized in relation to 
seabirds (Section 3.9, Volume II). Because there is so much homogeneity in the 
ACC in particular, what happens in PWS, along the Kenai Peninsula, in outer and 
middle Cook Inlet, and in the Shelikof Strait may well represent four different field 
experiments in the same body of water. 

One of the most prominent regional contrasts is the different levels of 
ecosystem productivity apparent in lower Cook Inlet and PWS. It is relatively clear 
from satellite measurements of surface-water chlorophyll a and the large 
populations of forage fishes, seabirds, and marine mammals that occur there that 
the Lower Cook Inlet area is extremely productive in the summer growing season 
relative to PWS. Satellite data for the sea surface temperatures indicate that cold 
deep water, which is presumably also rich in plant nutrients, is on the surface 
whenever images are available; in satellite images taken at the same times, PWS 
appears to have warmer surface water. The strong mixing that brings deeper water 
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to the surface in this area is probably largely tidal in nature. Vigorous mixing is 

encouraged by: . 

• 

• 

• 

The local geography and oceanography, such as the large tide range; 

The large volume of water that is exchanged with each tidal cycle; and 

The narrow entrances to outer Cook Inlet relative to the area of Cook Inlet. 

Another regional difference on a somewhat smaller scale occurs within Cook 
Inlet itself. In Cook Inlet, studies of forage fish abundance and seabird populations 
at Gull Island on the eastern side and Chisik Island on the western side provide an 
interesting contrast that strongly suggests physical forcing on seabird populations. 
At Gull Island, populations of all major seabirds have been increasing during the 
last 20 years, and at Chisik Island the opposite trend has occurred. This difference 
appears to be caused by marine-influenced conditions near Gull Island where the 
food web probably has much greater access to deep-water nutrient sources. At 
Chisik Island, however, the system is strongly influenced by nutrient-poor, silty 
freshwater runoff from the major glacial rivers of northern Cook Inlet, and only 
meager populations of forage fish exist within the range of most species. It appears 
that with a warmer climate and more runoff, the dynamic balance between fresher 
water coming down the western side of Cook Inlet and saltier offshore water 
entering Stevenson and Kennedy entrances has been shifted to make Chisik Island 
less productive and Gull Island more productive. Eddies, which have been known 
to exist for some time near Gull Island in Kachemak Bay, have recently been shown 
to provide a less-dense surface lens in which forage fish favorable to seabirds 
reside. 

Another example of regional differences in geography and physical forcing 
shaping important differences in ecological production is the eddy system in 
Shelikof Strait. As mentioned above, this system has been extensively explored and 
modeled during the FOCI program. This eddy system retains larval pollock in 
relatively favorable conditions for growth and allows them to evenh1ally contribute 
to the important pollock fishery in the northern Gulf. 

The Trustee Council's SEA program, hatchery production records, and other 
studies, such as those carried out on kittiwake reproduction, have demonstrated 
important subregional ecological differences between northern and southern PWS 
as well as eastern and western PWS. 

The pattern of some differences may have changed on a decadal scale. The 
following regional differences are apparent in PWS: 

• 

• 

Residence time of water in different portions of PWS, with longer residence 
time in the northern portions of the sound that have more restricted water 
circulation; 

Degree of incursion of the ACC into the sound, which appears to vary 
am1ually; 
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® Glacial runoff, which is greater in the north and east; and 

@ Extent of subtidal habitat, which is greater in the eastern portions of PWS. 

5.4 Central Hypothesis 

and Questions by 5.4.1 Central Hypothesis 
Habitat Type 

Natural forces and human activities working over global to local 
scales bting about short term and long lasting changes in the 
biological communities that support birds, fish, shellfish and 
mammals. Natutal forces and human activities bring about change 
by altering telationships among defining characteristics of habitats 
and ecosysteJ?1.S such as heat and salt distribution, insolation, 
biological energy flow, freshwatet flow, bio$eochemical cycles, 
food web structure, fishery impacts, and pollutant levels. 

The central hypothesis states widely held beliefs about what drives changes in 
living marine-related resources in time and space. Specific mechanisms that cause 
change are largely untested. However, current speculations, supported by limited 
observations, are that forcing by winds, precipitation, predation, currents, natural 
competitors for food and habitat, fisheries, and pollutants change living marine­
related resources over different scales of time and space through alteration of 
criticai properties of habitats and ecosystems (Figures 5.2 and 5.3). 

The marine ecosystem in the northern Gulf of Alaska (GOA) depends on 
nature of connections between heat and salt distribution, insolation, 
energy flow, biogeochemical cycling, and food-web structure. Natural 
and human activities bring about changes in the populations of birds, 
shellfish, and mammals QY altering these connections. 

Figure 5.2 Relations among major parts of the GEM conceptual foundation. 

CHAPTER 5 

Bird 
populations 

Fish 
populations 

Shellfish 
populations 

Mammal 
populations 



GULF ECOSYSTEM MONITORING AND RESEARCH PROGRAM 

Figure 5.3 Possible connections ;;~mong specific mechanisms and agents of change in living 
marine-related resources. 

Having an appreciation for the scales of time and space over which the 
processes responsible for biological production occur is essential for designing 
monitoring and research intended to detect and understand changes in the 
ecosystem (Figure 5.4). To understand the composition and extent of ecosystems, it 
is necessary to ask and answer questions about the distances and time associated 
with the variation in the biological and physical phenomena. As stated eloquently 
by Ricklefs (1990) (p. 169), "Every phenomenon, regardless of its scale in space and 
time, includes finer scale processes and patterns and is embedded in a matrix of 
processes and patterns having larger dimensions." Indeed, spatial and temporal 
scales are part of tl1e definitions of physical and biological processes such as 
advection and growth. Taking account of spatial and temporal scales is critical to 
studying linkages between natural forces and biological responses (Francis et al. 
1998). 
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Figure 5.4 Scales of time and space corresponding to key elements and processes in ecosystems 
of the GOA. Illustration provided by John .Piatt. 

The central hypothesis is easily converted into a central question designed to 
explore the means by which natural forces and human activities drive biological 
responses over different scales of time and space: 

What are the relative roles of natural forces and human activities, 
as distant and local factors, in causing short-tenn and long-lasting 
changes in the biological communities that support birds, fish, 
shellfish, and mamm.als in the four key habitats of the GOA? 

The following four habitat types, as formally defined in Chapter 3, Volume I, 
provide points of reference for studying the relations among species in spatially 
and ecologically separated habitats. The intent is to implement monitoring that , 
can, in the long term, help understand the relationships between productivity or 

community structure of a habitat and the other three habitats. Thus, the central 
question can be specifically targeted to each of the habitats. 

Watershed (see Chapter 3) 

What are the relative roles of natural forces (such as climate) and 
human activities (such as habitat degradation and fishing) as 
distant and local factors, in causing slwrt-tenn and long-lasting 
changes in marine-related biological production in wate1·sheds? 
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What are the relative roles ofnatumlforces (such as currents and 
, predation) and human activities (such as small-scale development 

and increased urbanization) as distant and local factors, in causing 
short-term and long-lasting changes in community structure and 
dynamics of the intertidal and subtidal habitats? 

Alaska Coastal Current (see Chapter 3) 

What are the relative roles of natural forces (such as the variability 
in the strength, structure and dynamics of the ACC) and human 
activities (such as fishing and pollution) in causing local and 
distant changes in production of phytoplankton, zooplankton, 
birds, fish, and mammals? 

Offshore (Outer Continental Shelf and Alaska Gyre) (see Chapter 3) 

What are the relative roles of natural forces (such as changes in the 
strength of the Alaska Current and Alaskan Stream, mixed layer 
depth of the gyre, wind stress and downwelling) and human 
activities (such as pollution) in determining production of carbon 
and its shoreward transport? 
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6. OVERVIEW OF THE SCIENTIFIC FOUNDATION 

In This Chapter 

? Leading hypotheses in marine ecosystems 

>- Leading hypotheses in marine ecosystems 

>- Ecological concepts by habitat 

· 6.1 Introduction 

. GEM's mission, as defined in Chapter 1, is to: 

Sustain a healthy and biologically diverse marine ecosystem in tlte 
northern Gulf of Alaska (GOA) and the human use of the marine 
resources in that ecosystem through greater understanding of how 
its productivity is influenced by natural changes and human 
activities. 

In furthering this mission, it is necessary to h~l.Ve a strong, scientifically credible, 
conceptual foundation on which the long-term research and monitoring 
hypotheses and models for the program will be based. The scientific literature 
contains a number of specific hypotheses about how natural forces and human 
activities control biological productivity in marine ecosystems. This chapter 
presents an overview of the hypotheses and underlying principle ecological 
concepts that were used to guide the development of the conceptual foundation for 
the GE~ program. 

6.2 Some Leading 
Hypotheses 

This section reviews leading hypotheses that 
explain changes in biological production as a 
result of natural and human activities. 

6.2.1 Match-Mismatch Hypothesis 

The essence of the match-mismatch hypothesis is: 

• Populations of organisms are adapted to certain enviromnental 
conditions. 

Chapter 6 87 



GULF ECOSYSTEM MONITORING AND RESEARCH PROGRAM 

• When those conditions change rapidly, predator and prey populations 
may not track in the same way. 

• As a result, transfer of energy into the higher levels of the food web is 
compromised. 

This hypothesis has been proposed by Mackas to explain changes in 
production with the slow shift to earlier emergence of Neocalanus copepods at 
Ocean Station Pin the last several decades (Mackas et al. 1998). The match­
_mismatch hypothesis was also invoked by Anderson and Piatt to explain ecological 
changes observed in a long time series of small-mesh trawl sampling around 
Kodiak Island and the Alaska Peninsula (Anderson and Piatt 1999). 

6.2.2 Pelagic-Benthic Split 

Eslinger et al. (2001) suggested that strong inshore blooms of spring 
phytoplankton that occur in conditions of strong stratification put more biological 
production into the benthic ecosystem, in contrast to weaker, but more prolonged 
blooms, that occur in cool and windy growing seasons. Under the latter 
conditions, it has been proposed that biological production is more efficiently used 
by the pelagic ecosystem and that relatively less of tl1e production reaches the 
bentl1os. It is conceivable tl1at during a series of years in which one condition is 
much more prevalent tl1an the otl1er, food might be reallocated between pelagic­
feeding and benthic-feeding species and be reflected in changes in these 
populations. Strong year classes of particular long-lived species also might result 
from conditions of strong stratification causing more biological production or 
weaker blooms, leading to dominance of the system by certain suites of species. 

6.2.3 Optimum Stability Window Hypothesis 

Gargett (1997) proposed tl1at tl1ere is a point iri the range of water stability 
below which water is too easily mixed downward, resulting in less than maximum 
productivity, and above which the water is stratified to tl1e extent that it resists 
wind mixing. Gargett proposed that the fluctuating differences in salmon 
production between the California Current and subarctic gyre domains are 
ultimately the result of these two systems being on different parts of tlus response 
curve at different times. 

6.2.4 Physiological Performance and Limits Hypothesis 

A number of explanations for long-term change more simply propose that the 
abundance of certain species, mainly fish, is a direct response to tl1eir physiological 
performance at different temperatures. Under tlus hypothesis, tl1e changes in 
dominance of cod-like fishes and crustaceans tl1at were seen in eastern Canada 
around 1990 and in tl1e nortl1em GOA around 1978 were initially a response to 
warm (ascendancy of gadids) or cold (ascendancy of crustaceans) water 
temperatures. In otl1er words, tl1e main agents of change are tl1e direct effects of 
water temperatures acting on physiological functions of individuals, in addition to 
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the combined effects of freshwater input, winds, and temperature on ecological 
processes. 

6.2.5 Food Quality Hypothesis 

The food quality hypothesis is also referred to as the junk food hypothesis. It 
atb·ibutes declines of m,any higher trophic-level organisms observed in the last. 
several decades (harbor seals, sea lions, and many seabirds) to the predominance 
of suites of forage species that have low energy content (less lipid) than previous 
food sources (for example, gadids an.d flatfishes). Consistent with this hypothesis 
is evidence from the Trustee Council's APEX program, which showed that it takes 
about twice as much pollock as herring to raise a kittiwake chick to fledging 
during the nesting season (Piatt and Van Pelt 1998, Piatt 2000, Romano et al. 2000). 
With the relative rarity of capelin and ·sand lance in the diets of seabirds in PWS 
during the last several decades, it seems that many of the population declines 
might be at least partially attributable to the role of these fatty fish in seabird diets. 
The change in food sources has been advanced for marine mammal populations 
that have been in decline. 

6.2.6 Fluctuating Inshore and Offshore Production Regimes 
Hypothesis 

The GEM plan provides the first presentation of the model consisting of 
fluctuating inshore and offshore production regimes. Although this model is 
·closely related to the Gargett hypothesis of an optimum stability window, it 
proposes that under the same set of atmospheric forcing conditions opposite 
production effects are seen inshore and offshore. Figures 6.1a-d illustrate some 
features of this model. 

The model was developed from observations ·during the last several decades 
that populations of many seabirds, harbor seals, and sea lions, which forage 
mainly in inshore waters, have been declining while marine survival of salmon 
and high levels of offshore plankton and nekton suggested that offshore · 
productivity was very high. It is proposed that the various manifestations of 
climate forcing have combined since about 1978 (positive Pacific Decadal 
Oscillation [PDO]) to make the ocean more productive offshore. Characteristics of 
the offshore ocean include more upwelling of deep nutrients and a mixed surface 
layer that is shallower and more productive. These same climatic conditions are 
proposed to have made the inshore areas of the GOA less productive. During the 
positive PDO, greater freshwater supply (precipitation on the ocean and terrestrial 
runoff) results in greater-than-optimal nearshore stratification. Also, during the 
positive PDO, greater winds cmmot overcome the stratification during the growing 
season, but do inhibit the relaxation of downwelling. Therefore, fewer nutrients 
are supplied to the inshore regime from the annual run up of deep water onto the 
shelf. During a negative PDO, the opposite pattern in biological response results 
from a colder, less windy, and drier maritime climate. 
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6.2.7 Incremental Degradation Hypothesis 

Marine environments around urbanized areas (such as Los Angeles, Puget 
Sound, Boston Harbor, San Francisco Bay, and New York Bight) and watershed 
systems (Columbia River Basin and San Joaquin River) have highly altered 
ecosystems that contain invasive exotic species, individuals impaired by 
contamination, and fish populations that have been highly altered by the combined 
effects of various human alterations. Although much of l:h.is degradation took 
place before policies for a sustainable natural environment were in place, it 
appears that this degradation occurred through a long period of time and as a 
result of the combined impacts of many different human activities. To this day, no 
regional programs track the combined impacts of all human activities. 

6.3 Principal 
Ecological 
Concepts 

depends on three things: 
habitat. 

Production at the base of the food web, primary 
productivity, is strongly influenced by physical 
forces, and ultimateiy determines ecosystem 
productivity. However, the abundance of any 
particular population within the food web 

immediate food supply (prey), removals (mortality), and 

All animals and plants in the oceans ultimately rely on energy from the sun or, 
in some special cases, on chemical energy from within the earth. The amount of 
solar energy converted to living material determines the level of ecosystem 
production (total amount of living material and at what rate it is produced). As a 
rule of thumb, populations of individual species (such as salmon, herring and 
harbor seals) cam1ot exceed about 10% of the biomass of their prey populations 
(about the average conversion of prey to predator biomass). Therefore, the amount 
of energy that gets incorporated into living material and the processes that deliver 
this material as food and energy to each species are key factors influencing 
reproduction, growth and death in species of concern. Increases in prey, with 
other factors such as habitat being equal, generally allow populations to increase 
throughgrowth and reproduction of individual members. At the same time, there 
are factors that lead to decreases in populations, loss of suitable habitat, decreases 
in growth, reproduction and immigration, and increases in the rate of removal 
(death and emigration) of individuals from the population. As a result, the 
combined effects of natural forces and human activities that determine food supply 
(bottom-up forces), habitat (bottom-up and top-down forces), and removals (top­
down forces) determine the size of animal populations by controlling 
reproduction, growth, and de.ath. 

6.3.1 Physical Forcing and Primary Production 

The vast majority of the energy that supports ecosystems in the GOA comes 
from capture, or fixation, of solar energy in the surface waters. How much of this 
energy is captured by plants in the ocean's surface layer and watersheds and 
passed on ultimately determines how much biomass and production occur at all 
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levels in the ecosystem. Capture of solar energy by plants in the oceans and 
watersheds and the conversion of solar energy to living tissue (primary 
production) depends on several interacting forces and conditions that vary widely 
from place to place, season to season, and year to year as well as between decades. 
Needless to say, without a clear understanding of how these changes occur, it will 
not be possible to understand the most important aspects of ecological change in 
the GOA. The process of capturing solar energy is explained below. 

First, in the ocean, primary production occurs only in the relatively shallow lit 
photic zone (a few hundred feet). In watersheds, cloud cover and shading play a 
larger role in variability of productivity. Second, plants that fix this energy, by 
using it to make simple sugars out of carbon ciioxide and water, depend on 
nutrients which are absorbed by the plants as they grow and reproduce. Solar 
energy that is not captured by plants in the ocean warms the surface waters, 
making it less dense than the water beneath the photic zone, which causes layering 
of the water masses. A continuous supply of nutrients to the surface waters is 
necessary to maintain plant production. Likewise, terrestrial plants depend on 
nutrients carried from the ocean by anadromous fish. Because the deep water of 
the GOA is the main reservoir of nutrients for shallow waters, and apparently also 
an important source for watersheds, tl1e processes that bring nutrients to the 
surface and into the watersheds are key to understanding primary, and, therefore, 
ecosystem productivity. Changes in nutrient supply on time scales of days to 
decades and spatial scales from kilometers to hundreds of kilometers have 

important impacts on primary production, generating perhaps as much as a 
thousand-fold difference in the amount of solar energy that is captured by the 
living ecosystem. Nutrient supply from tl1e deep water is influenced by the 
properties of tl1e shallower water above (mainly because of the decreasing density 
of tl1e water toward the surface). Nutrient supply is also influenced by physical 
forces that can overcome tl1e density differences between deep and shallow water­
namely, wind acting on the water surface and tidal mixing. For watersheds, 
nutrient supply apparently depends strongly on biological transport of marine 
nitrogen by salmon, which die and release tl1eir nutriE:mts in freshwater, as well as 
otl1er sources (such as nitrogen fixers). 

As demonstrated in tl1e scientific background in Chapter 7, tl1e knowledge of 
nutrient supply in tl1e GOA, both how it occurs and how it may be changed on 
multi-year and multi-decadal scales, is very rudimentary. As tl1e energy of tl1e 
wind and tides mixes surface and deeper water, it not only b~ings nutrients to tl1e 
surface layers, but also mixes algae tl1at fix the solar energy down and out of tl1e 
photic zone, which tends to decrease primary production. Therefore, otl1er factors 
being equal, continuous high primary production in the spring-summer growing 
season is a balance between enough wind and tidal mixing to bring new nutrients 
to the surface, but not so much wind or tidal mixing tl1at would send algal 
populations to deep water. The seasonal changes in downwelling, solar energy, 
and water stratification that set up the aru1nal plankton bloom are described in 

Section 3.6, Volume II, of the scientific background. As noted in that section, 
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however, it is not well understood how differences in physical forces from year to 
year and decade to decade change primary production many-fold in any particular 
place. 

6.3.2 Food, Habitat, and Removals 

Increases in immediate food supply (prey) will translate to population 
increase, all other factors being equal. The allocation of energy in each individual 
is key to growth of the population it belongs to. Food supply is converted into 
population biomass through growth and reproduction of individua.ls in specific 
favorable habitats. Therefore, factors in the habitat such as water temperature, 
distribution of prey, and contaminants that can influence the allocation of food 
energy to the following activities will influence the population size: chasing and 
capturing prey, maintaining body temperature (for homeotherrns and other 
physiological processes), growth, and reproduction. 

Removals are all the processes that result in loss of individuals from the 
population, or mortality. These processes include death from contamination, 
human harvest, predation, disease, and competition. For example, harvest of a 
large proportion of the largest and most fecund fish in a population will soon 
decrease the population, as will a virulent virus or the appearance of a voracious 
predator in large numbers. 

Also included under the category of removals is any factor that negatively 
affects growth or reproductive rate of individuals, because such factors can 
decrease population size. Contaminants are considered potential removals 
because of the following possible effects: 

• Causing damage that makes energy utilization less efficient and 
requires energyfor repairs; 

• Interfering with molecular receptors that are part of the regulatory 
machinery for energy allocation; 

• Damaging immune systems that make disease more likely; and 

• Outright killing of organisms at high conc~ntrations. 

Habitats in marine and freshwater environments are ultimately controlled by 
temperature and salinity, as modified by many other biological, physical and 
chemical factors. Basic physiological functions such as respiration and assimilation 
of nutrients from food occur only within certain boundaries of temperature and 
salinity. As stated in Section 4.3, a number of hypotheses on the origins of long­
term change relate the abundance of certain aquatic species to their physiological 
performance in different temperatures. For example, changes in dominance of 
cod-like fishes and crustaceans in eastern Canada around 1990 and in the northern 
GOA around 1978 were explained as positive responses of gadids to increasingly 
warm temperatures. Using the same reasoning, the ascendancy of crustaceans 
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such as shrimp in the GOA in the 1950s and 1960s, and in eastern Canada during 
the 1990s, have been attributed to cooling water temperatures. 

On the basis of the first principles of physics, chemistry, and biology, 
temperature and salinity must be agents of change in biological resources through · 
effects relating to physiological functions in individual plants and animals. Effects 
on individuals add to the combined effects of freshwater input, winds, and 
temperature on ecological processes. The preceding ecological concepts have been 
applied directly to tl1e GOA ecosystems to show how the system and its plant and 
animal populations are controlled in tl1e conceptual foundation, Chapter 5. 

6.3.3 Trophic Structure 

The principal trophic groups of tl1.e nortl1em GOA are represented by the 
analysis of Okey and Pauly for PWS (Okey and Pauly 1998b). The upper trophic 
levels (3.5:-) are dominated by large vertebrates, including tootl1ed whales, harbor 
seals and sea lions, seabirds, sharks, and fish species tl1at are large as adults 
(Table 6.1). Primary consumers on trophic levels between 1 (primary producers) 
and 3 (tertiary) include jellyfish, zooplankters (including larvae of crustaceans and 
fish), infauna, and meiofauna. The primary sources of food in the nortl1.em GOA 
are phytoplankton, macroalgae and eelgrass, and detritus. The species of the 
dominant biomass are macroalgae and eelgrass, followed closely by shallow and 
deep infauna, deep epibenthos, and herbivorous zooplankton. In terms of 
production per biomass (P /B), the dominant species groups are clearly the 
phytoplankton, followed by the herbivorous zooplankton. In terms of food 
consumption per biomass (Q/B), invertebrate-eating birds top tl1e list, followed by 
small cetaceans and pinnipeds, and herbivorous zooplankton. Using this concept 
of tl1e trophic structure of the nortl1ern GOA, data on the lower trophic levels 
( <3.5) are extremely important to detecting and understanding change in valued 
marine-related resources. 

Table 6.1 Representative Trophic Groups of the Northern GOA Arranged in 
Descending Order by Trophic Level 

Group name 
Trophic Biomass P/8 Q/8 

Level (t km"2 year-1) (yr-1) (yr-1) 

Orcas 4.98 0.003 0.050 8.285 

Sharks 4.81 .0.700 0.100 2.100 

Pacific halibut 4.59 0.677 0.320 1.730 

Small cetaceans (porpoises) 4.52 0.015 0.150 29.200 

Pinnipeds (harbor seal & sea lion) 4,45 0.066 0.060 25.550 

Lingcod 4.33 0.077 0.580 3.300 

Sablefish 4.29 0.293 0.566 6A20 

Arrowtooth flounder adult 4.25 4.000 0.220 3.030 

Adult salmon 4.17 1.034 6.476 13.000 

Pacific cod 4.14 0.300 1.200 4.000 
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Table 6.1 Representative Trophic Groups .of the Northern GOA Arranged in 
Descending Order by Trophic Level 

Group name 
Trophic Biomass P/8 Q/8 

Level (t km'2 year"1) (yr-1) (yr-1) 

Arrowtooth flounder juvenile 4.01 0.855 0.220 3.030 

Avian predators 3.89 0.002 5.000 36.500 . 

Seabirds 3.78 0.011 7.800 150.60 

Deep demersal fish (skates and 3.78 0.960 0.930 3.210 
flatfishes) 

Pollock age 1 + 3.76 7.480 0.707 2.559 

Rockfish 3.74 1.016 0.170 3.440 

Baleen whales 3.65 0.149 0.050 10.900 

Salmon fry 0-12 em 3.51 0.072 7.154 62.800 

Nearshore demersal fish (greenling 3.35 4.200 1.000 4.240 
and sculpin) 

Squid 3.26 3.000 3.000 15.000 

Eulachon 3.25 0.371 2.000 18.000 

Sea otters 3.23 0.045 0.130 117.000 

Deep epibenthos 3.16 30.000 3.000 10.000 

Capelin 3.11 0.367 3.500 18.000 

Adult herring 3.10 2.810 0.540 18.000 

Pollock age 0 3.07 0.110 2.340 16.180 

Shallow large epibenthos 3.07 3.100 2.100 10.000 

Invertebrate eating bird 3.07 0.005 0.200 450.500 

Sandlance 3.06 0.595 2.000 18.000 

Juvenile herring 3.03 .13.406 0.729 18.000 

Jellies 2.96 6.390 8.820' 29.410 

Deep small infauna 2.25 49.400 3.000 23.000 

Near omni-zooplankton 2.25 0.103 7.900 26.333 

Omni-zooplankton 2.25 24.635 11.060 22.130 

Shallow small infauna 2.18 51.500 3.800 23.000 

Meiofauna 2.11 4.475 4.500 22.500 

Deep large infauna 2.10 28.350 0.600 23.000 

Shallow small epibenthos 2.05 26.100 2.300 10.000 

Shallow large infauna (clams, etc.) 2.00 12.500 0.600 23.000 

Near herbi-zooplankton 2.00 0.136 27.000 90.000 

Herbi-zooplankton 2.00 30.000 24.000 50.000 

Near phytoplankton 1.00 5.326 190.000 0.000 

Offshore phytoplankton 1.00 10.672 190.000 0.000 

Macroalgae/eelgras 1.00 125.250 5.000 0.000 

Inshore detritus 1.00 3.000 

Offshore detritus 1.00 4.500 
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Table 6.1 Representative Trophic Groups of the Northern GOA Arranged in 
Descending Order by Trophic Level 

Group name Trophic Biomass 
Level (t km"2 year"1

) 

Notes:· Bold values were calculated by the Ecopath software. 

P/B is production per biomass. Q/8 is food consumption per biomass. 

Source: Table 74 (Okey and Pauly 1998a) 

The GOA and its watersheds are part of a larger oceanic ecosystem in which 
natural physical forces such as currents, upwelling, downwelling, precipitation 
and runoff, acting over large and small distances, play important roles in 
determining basic biological productivity. Natural physical forces respond 
primarily to seasonal shifts in the weather, and in particular to long-term changes 
in the intensity and location of the ALP system in winter. Increased upwelling 
offshore appears to increase inputs of nutrients to surface waters, which increases 
productivity of plankton. Increased winds appear to increase the ·transport of 
zooplankton shoreward toward and past the shelf-break. How often and how 
much offshore zooplankton sources contribute to coastal food webs depends on 
natural physical and biological forces such as predation, migration, currents and 
structure of the fronts, formation and stability of eddies, degree and extent of 
turbulence, and responses of plankton to short and long-term changes in 
temperature and salinity. · 

A wide range of human impacts interacts with natural biological ~d physical 
forces to change productivity and community structure in the GOA. Human 
activities have the most direct and obvious impacts at those sites in watersheds 
and intertidal areas where human populations are high. Nonetheless, some 
human activities affect populations of birds, fish, shellfish, and mammals far 
offshore, and also have impacts far from the sites of the actions. In short, human 
activities and natural forces together act over global to local scales to drive and 
shape marine and terrestrial life in the GOA and its tributary watersheds. Natural 
forces and human impacts, as exemplified by heat and salt distribution, insolation, 
biological energy flow, biogeochemical cycling and food web structure, fishery 
removals, pollutant inputs, and the relationships among them over time define the 
state of the marine ecosystem. Natural forces and human impacts bring about 
changes in populations of birds, fish, shellfish, and mammals by altering the 
relationships among these state variables that define the marine ecosystem. This 
understanding of the mechanisms affecting change in the GOA provides the basis 
for developing a key hypothesis about the GOA ecosystem that will form the 
conceptual foundation around which the GEM program is focused. 
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7.15 Introduction to 
Economics of 
Human Uses and 
Activities in the 
Northern Gulf of 
Alaska 

Gulf of Alaska Ecosystem Monitoring and Research Program 

The GEM program focuses on the geologic, climatic, oceanographic, 
and biological processes of the Gulf of Alaska (GOA) marine and 
surrounding terrestrial environments. Human uses have likely 
affected the productivity of those environments from the beginninr; 
of the 4,000 or more years of human presence in the GOA region. 

Trends since the 1989 oil spill suggest that the paceof change in 
human-caused effects may have accelerated. The spill itself changed 
attitudes toward acceptable risks of human-caused disruption, while 

economic h·ends have brought about more intense use of some resources and diminishing use of 
others. Understanding these trends will sharpen strategies for long-term monitoring and extend our 
.understanding on how human uses may affect ecosystem productivity. 

In the period before contact with Europeans, Kodiak, Prince William Sound, and most other areas 
affected by the oil spill were populated by Alu'utiq peoples, linguistically related to the Yupik 
Eskimos of the Bering Sea coast and the Aleut cultures of the western Alaska Peninsula and Aleutian 
Islands. All of these cultures were "ocean-facing," deriving most of their livelihood from the sea, with· 
relatively little economic dependence on upland resources (Dumond, 1983). 

The cultural and economic values of these communities appear to have been very stable. The 
central place of marine mammal and fish resources in the Alu'utiq subsistence economies profoundly 

·influenced the social organization of pre-contact societies and shaped their spiritual and cultural 
values. In the face of environmental variabilitY, rituals and other cultural observances focused on 
assuring predictable marine resource abundance. Failure of a prime resource such as a salmon run 
could threaten the extinction of an entire community. 

While the Alu'utiq had highly developed technologies for exploiting fishery resources with 
minimum expenditures of time and labor, strongly conservative values and attitudes toward 
environmental change and resource use tended to limit overharvesting. Property rights to resources 
such as salmon streams or sea otter hunting areas were vested in clans and villages, who were 
responsible for stewardship of the resource and its spiritual embodiments (Cooley, 1963). Elements of 
these values remain sh·ong in some GOA communities. 

Notwithstanding the high value attributed to environmental stability and sustainability, human 
activity was a significant factor in pre-contact changes in resource abundance in other parts of the 
Pacific littoral (Jackson, et al, 2001), and human-caused effects might have extended to the salmon 
resources exploited by the Alu'utiq. A clearer example is the extirpation of sea otter from the interior 
waters of Prince William Sound before the arrival of Europeans in the middle of the 18th century 
(Lensink, C, 1964; Simenstad, C. A., et al, 1978). 

The hundred years following contact brought an end to the relative cultUral and economic 
stability. European traders and fur hunters possessed weapons teclmologies and an organizational 
infrash·ucture that allowed them to quickly dominate the small, fragmented Alu'utiq communities. 
Europeans also brought upland-facing cultural attitudes that reflected dintinished concern for the 
sustainability and stability of ocean resources. Whatever constraints against overexploitation may 
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have been afforded by the sophisticated system of property rights and clan-based institutional 
systems, all were quickly brushed aside. For resources that attracted European commercial attention, 
the results were invariably disastrous. 

The sea otter was the first resource to attract commercial attention. Though the trade in pelts was 
fabulously profitable at the outset, the resource base that made the trade possible quickly shrunk in 
the fucc of unremitting harvest pressure to supply Asian and European markets. By the time of the 
transfer of Alaska to the United States, only remnant populations remained (Rogers, 1992). 

Improved transportation and food preservation technologies in the late 19th century opened the 
region's salmon resource to markets thousands to tens of thousands of kilometers distant. Cmmed 
salmon production grew from 1.3 million cases in 1900 to a peak of 8.5 million in 1936, and then 
collapsed from overexploitation to 1.6 million cases in 1959, the year Alaska became a state. Not until 
the late 1970s did the institUtional development of entry limitations make it possible to meet the 
biological requirements of sustained salmon harvests without dissipating most of the potential 
economic gains in excess costs. 

Despite its long and rich history of human occupation and use, the GOA marine environment 
remains relatively unsullied, at least in the popular understanding. As is described in section 3.2, the 
closing years of the 20th century saw significant declines in commercial fishing, marine transportation 
of oil, and logging. Subsistence use of GOA resources partially rebounded after the oil spill, while 
tourism and recreational uses of the GOA resources and environment grew. 

Many of the benefits of the GOA environment are largely non-market, non-use, existence values 
with heavy emphasis on the future: future existence of endangered populations of wild salmon stocks, 
future protection of charismatic megafauna such as sea otters, and the global marine commons are 
examples (Brown, 2000). Contingent valuation studies conducted in 1990 provided an immediate 
post-spill benchmark of the economic existence value of GOA resources directly affected by the oil 
spill (NOAA, 1993). No follow-up work has been done to confirm subsequent changes in GOA 
existence values. Other economic studies, however, suggest that the public continues to assign high 
values to the existence of healthy environments, and apply increasingly sophisticated and stringent 
criteria for evaluating environmental health, particularly in relation to environments viewed as 
relatively pristine (Whitehead, et al, 1999). The GEM mission of sustaining a healthy ecosystem and its 
focus on long-term monitoring has been shaped by the need for a long-term understanding of how the 
human activity shapes the environment, and the need to be able to distinguish between human- and 
non-human-caused environmental change. 

7.15 .1 Socioeconomic Profile of the Region 

The bulk of the land area draining into the spill-affected parts of the GOA is found in five 
boroughs (a county-level governmental unit unique to Alaska), a portion of a sixth borough, and one 
unorganized census area. Just under 400,000 people, 63 percent of Alaska's population, live in this 
physiographic GOA region. Two to three times that number use the area seasonally for work and 
recreation. An estimated 700,000 tourists visit the region each year. 
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The GOA region has grown rapidly throughout the 20th century, but that growth has recently 
decelerated. During the 1990s, population grew by 19 percent and non-agricultural jobs by 26 percent, 
the slowest decadal rates since the 1930s (Williams, 2000). 

Most growth has occurred in three urbanized areas: Anchorage, the bedroom communities of the 
southern Matanuska and Susitna valleys, and the urbanized west-central Kenai Peninsula around the 
cities of Kenai and Soldotna. In the remainder of the region, including almost all the areas 
immediately impacted by the spill, growth has been slower. Table 3.2-1 shows how boundaries of the 
overall region and the subregion directly affected by the spill are defined. During the 1990s, 
population in the directly-affected subregion grew by 7 percent, less than half as fast as the GOA 
region as a whole. The 2000 census found 35,470 people residing in the directly affected subregion 
(U.S. Bureau of the Census, 2001). 

Migration to and from the GOA region as a whole has been highly volatile. High wages and low 
unemployment in Alaska relative to the Pacific Northwest have generally stimulated net iru:lligration 
to the region, while the reverse condition has led to a net population exodus. Over the last half 
century in Alaska and the Pacific Northwest, economic cycles have tended to be out of phase, 
amplifying the migratory swings. 

Demographic datafor the 1989-99 interval_ahd preliminary information for 1999-00 suggest that 
the 1990s were the first decade since the 1930s in which Alaska newcomers to failed to replace all of . 
those who left. The GOA region is likely to have experienced similar net outmigration over the decade 
of the 1990s (Williams, 2002). 

The major reason for the recent net outmigration was the attraction created by the fast-growing 
economy in"the Pacific Northwest and the rest of the nation, and the relatively torpid rate of economic 
growth in Alaska. 

Over the long term, net migration has been less important to Alaska population growth than the 
state's chronic excess of births over deaths. Average am1t1al net migration in the 20 years between 
1979 and 1999 was+ 1487 persons, while the average excess of births over deaths during the same 
period was +8928 (Williams, 2000). 

This persistent excess has been a consequence of three longstanding features of the state's 
demographics-fertility rates well above .the national averages in all racial groups, an unusually l~rge 
percentage of residents of child-bearing age, and an unusually small share of the population in the 
older age groups where natural mortality is highest. 

Table 9.2-1 
Portion Include in: 

Borough or Census Area GOA Economic Rc~ion lou Spill Subregion 

Anchorage Borough All None 

Aleutians East Borough All None 
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Kenai Peninsula Borough 

-Kodiak Borough 

Lake and Peninsula Borough 

Matanuska-Susitna Borough 

Valdez-Cordova Census Area 

All 

All 

Southern portion only: Chignik~ 
Chignik Lagoon, Chignik Lake; 
Ivan of Bay & Perryville. 

All 

All 

South and southeast portion: 
Homer, Seldovia, Port Graham, 

and Seward census subarea. 

All 

Southern portion o.nly: Chignik, 
Chignik Lagoon, Chignik Lake, 
I van of Bay & Perryville. 

None 

Prince William Sound and Cordova 
census subareas 

As is described in sections following, commercial fishing, marine transportation of oil, and the. 
wood products industries in the GOA region have all declined, while tourism and recreation-related 
industries have grown. Money transfers to households have also grown, most notably from the state's 
permanent fund dividend, an annual payment to all residents from earnings on the state's $25-billion 
oil-money savings account (U.S. Bureau of Economic Analysis, 2002). Continuation of these trends 
would suggest a continuation of slow economic and population growth. 

The fundamentals of Alaska's economy are likely to remain rooted for some time in the state's 
natural resources. As world population grows, the demand for access to the scenic beauty and open 
spaces of the state is likely to increase as well. Beyond the economic effects of increased tourism, the 
intangible quality of Alaska as a place of wilderness, beauty and a special way of life will continue to 
attract migrants to the last frontier, increasing pressures of human uses and activities on the GOA 
environment. 

7.15.1.1 Prince William Sound-Southeast Kenai 

The Prince William Sound-Southeast Kenai (PSW-SEK) region is a coastal belt extending from the 
mouth of the Copper River on the east, in an arc around Prince William Sound, southwest along the 
GOA coast, and around the southern tip of the Kenai Peninsula to just past Port Graham and 
Nanwalek. It includes numerous offshore islands. The region is mountainous throughout, artd three 
of its four largest communities are located at theheads of deep fiords. All of the PSW-SEK region is 
within the Chugach or Kenai mountains, and the region's boundaries are roughly the same as those of 
the Chugach Regional Native Corporation. Most of its land area is in or adjacent to the Chugach 
National Forest. 

Between 1990 to 2000, the population of the PSW-SEK region grew less than 6 percent, well below 
the rates in the GOA region as a whole or the state. In 2000, 12,211 people lived in PSW-SEK, 88 
percent of whom live in seven communities. The three largest communities- Cordova (population 
2,454), greater Seward (3,430), and Valdez (4,036)-are predominantly non-Native, although Valdez 
and Cordova are home to Alaska Native village corporations and tribes. Of the five other 
communities, Chenega Bay (86), Port Graham (171), Nanwalek (177), and Tatitlek (107) are Alaska 
Native villages, and Whittier (182) is mostly ri.on-Native (U.S. Bureau of tl1e Census, 2001). 
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Of the seven communities, only Valdez, Whittier and Seward have highway access to the state's 
main road system. Whittier and Seward have Alaska Railroad passenger and freight service. Cordova, 
Valdez, Whittier, Tatitlek, Chenaga Bay and Seward are served by the Alaska Marine Highway 
System. Except for Valdez, all of tl1e communities grew during the 1990s, although at rates well below 
the average of the state or GOA region. The population of Valdez declined by 1 percent. 

The economic base of the seven communities in PSW-SEK is almost entirely resource dependent 
(Fried and Windisch-Cole, 1999a). The Cordova economy is based on commercial fishing, primarily 
for pink and red salmon. Recent declines in tl1e value of landings have been a hardship to tl1e 
community, and to the Prince William Sound Aquaculture organization that operates hatcheries in the 
Sound. Some biologists have expressed concern that tl1e 600 million or more smolt tl1at hatcheries 
annually released into tl1e Sound and adjacent waters have had a delelerious effec.:t on wild salmon. 

In recent years formerly important herring fisheries have been closed due to inadequate stocks. 
Cordova has recently benefited from an increase in small-scale tourism, and some cruise ships have 
visited the port, but the community remains in economic distress. 

Valdez, as the terminus of the trans-Alaska pipeline, is dependent on the oil industry, but did not 
suffer seriously from the downsizing that occurred in the industry during the 1990s. This is due to 
additional labor required in Valdez to implement safety and pollution prevention measures adopted 
in the wake of the 1989 spill. The state's official oil production forecast suggests that crude shipments 
will roughly maintain their current level over tl1e next decade (see section 3.3.3). 

Notwithstanding its dependence on oil, the Valdez economy is more diversified than any other 
community in PWS. Valdez has deployed revenue from its large oil-related tax base in ways designed 
to simulate economic diversification. The city invested $48 million in cargo and port facilities in an 
attempt to become the major entry port for cargoes headed to the Alaska Interior. The scheme has 

. yielded some success. Other investments in seafood processing have also resulted in additional jobs, 
but tl1eir cost-effectiveness in terms of economic development remains uncertain. 

The major growth industry in Valdez is tourism and recreation. The number of fishing charter 
boats operating out of the local small boat harbor doubled between 1997 and 1999, and cruise ship 
visits have become an important part of the summer economy. As cruise ship operators redeploy 
vessels away from foreign waters, the number of visits is expected to increase. Although population 
declined slightly in the 1990s, jobs do not appear to have experienced a similar decline (Alaska 
Department of Labor, 2001). 

Seward, more than any other community in tl1e GOA region has transitioned from an economic 
dependence on fluctuating seafood and timber markets to a visitor and recreation-based economy. 
Most economic growtl1 since 1990 has been driven by the visitor industry, witl1 employment in trade, 
services and transportation growing at a 5.9 percent annual rate. The community has capitalized on its 
road arid railroad access to market itself as the major jumping-off point for visits to the Kenai Fiords 
National Park and Alaska Maritime National Wildlife Refuge. Seward's Alaska SeaLife Center has 
created another visitor attraction. More than 260,000 cruise ship passengers disembarked at Seward in 
2000 (Goldsmith and Martin, 2001). 

Commercial fishing has trended downward in importance throughout tl1e 1990s, but it remains a 
significant part of the Seward economy. The state prison located nearby and other government 
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facilities, including the park headquarters, are also important year-round employers. Although a 
major sawmill was opened in 1993, it never became competitive, and has remained closed since 1994 . 

. Although its growing dependence on the seasonal visitor industry has been a concern, in the 
1990s Seward developed a diverse and dynamic economy: "Over the last decade, it has successfully 
exploited its location beyond people's e~pectations." (Fried and Windisch-Cole, 1999b) 

Whittier depends on transportation and visitor-related businesses. The other four small 
communities in the PWS-SWK region augment commercial fishing, logging, aquaculture, and other 

. cash-based activities with subsistence fishing, hunting, and gathering. 

7.15.1.2 Western Kenai Peninsula Borough . 

The western Kenai Peninsula (WKP) region encompasses all the drainages to the northwest of the 
crest of the Kenai Mountains excepting those at the southern tip of the peninsula around Port Graham 
and Nanwalek. In addition, it includes the relatively sparsely populated area on the west side of Cook 
Inlet. 

In terms of its physiography the area faces Cook Inlet (Barnes, 1958); its economy has been closely 
linked since the 1960s with the oil and gas developments in the Inlet and 01i. the nearby uplands. 

The WKP region is connected to the Alaska's main road system, and is only a few hours by car 
from Anchorage, the state's largest metropolitan area. Homer and Kenai have scheduled air sez:vice 
from Anchorage. 

The region grew 23 percent in the 1990s, making it second only to the Matanuska-Susitna Borough 
as the fastest growing area in the greater GOA region (Williams, 2000). In addition to oil and gas, the 

· WKP economy depends on commercial fishing, sports fishing and other outdoor recreation. About 
46,500 people live in the WKP region, with over two-thirds living in or near the cities of Kenai and 
Soldotna. Soldotna is the headquarters of the Kenai Peninsula Borough and the borough school 
district, the fourth and first-largest employers in the borough. Government at all levels accounts for 23 
percent of the non-agricultural jobs in the borough, slightly less than the 26 percent statewide (Fried 
and Windisch-Cole, 1999b). 

The southern Kenai Peninsula contains Seldovia (286 persons) and Homer (3946). Homer, on the 
north side of Kachemak Bay, lies at the southern terminus of the state's main road system, and has 
been popularized in tl1e colorful writings of author Tom Bodet as "the end of the road." 

Homer has attracted a significant number of retirees. According to the 2000 census, 10.1 percent of 
Homer residents are older than 64, tl1e highest percentage of any community in the state. The 
percentage of over-64 residents in tl1e borough as a whole is 7.3 percent, the highest in the GOA 
region. The statewide percentage over 64 is 5.7 percent (Williams, 2000). 

7.15.1.3 Kodiak Island Borough 

The Kodiak Island Borough occupies the Kodiak Archipelago west of tl1e GOA, and a largely 
uninhabited strip of the Alaska Peninsula coastline across tl1e stormy Shelikof Strait. The borough 
population in 2000 was 13,913, of which 64 percent (8864) lived in Kodiak city, the adjacent Coast 
Guard station, or on the road system nearby. The borough population grew 6 percent between 1990 
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and 2000, about one-third as fast as growth in the GOA region as a whole (U.S. Bureau of the Census, 

2001). 

There are six outlying communities, the Alaska Native villages of Port Lions, Ouzinkie, Larsen 
Bay, Karluk, Old Harbor, and Akhiok, none of which have road cmmections to each otl1er or Kodiak 

city. 

The region's only scheduled jet service is to the City of Kodiak municipal airport, co-located at tl1e 
U.S. Coast Guard air station. The state's Alaska Marine Highway System serves Kodiak city and Port 
Lions. Other communities depend exclusively on air taxis or unscheduled private vessels for access. 

The economy of the archipelago depends heavily on commercial fishing and seafood processing, 
and the borough's population swells in the fishing season (Alaska Department of Labor, 1999). Kodiak 
is one of the world's major centers of seafood production and has long been among the largest ports 
in the nation for seafood volume and value of landings. 

Village residents largely depend on subsistence hunting and fishing. Kodiak Island also has a 
growing recreation and tourism economy and is home to a state-owned commercial rocket-launch 
facility that held its first successful launch in 1999. The U.S. Coast Guard Station, with 1,840 

permanent residents, is a major employer. 

7.15.1.4 Alaska Peninsula 

The Alaska Peninsula is on the western edge of tl1e nortl1ern GOA, and encompasses the 
Aleutians East Borough and the soutl1ern part of the Lake and Peninsula Borough. The total 
population of the region is 3,153. Sand Point, with 952 residents, and King Cove, with 792, are tl1e 
largest communities (U.S. Bureau of tl1e Census, 2001). The cash economy of the area depends on tl1e 
success of the fishing fleets. 

Five smaller communities on the soutl1 side of the Alaska Peninsula lie within the area directly 
affected by the Exxon Valdez oil spill: Chignik, Chignik Lagoon, Chignik Lake, Ivana£ Bay, and 
Perryville. The population of tlus area is 456, but may double during the fishing season. All five of 
these oiled communities are in tl1e Lake and Peninsula Borough, and are served by scheduled air taxi 
service. Chignik is also served by the Alaska Marine Highway ferries on a seasonal basis. 

Sand Point, Chignik, Clugnik Lagoon, and King Cove serve as regional salmon-fislung centers. In 
addition to salmon and salmon roe, fish processing plants in Chignik produce herring roe, halibut, 
cod, and crab. About half the permanent population of these communities is Alaska Native. 

Clugnik Lake, Ivanof Bay, and Perryville are predominantly Alaska Native villages and maintain 
a subsistence lifestyle, relying on salmon, trout, marine fish and shellfish, crab, clams, moose, caribou, 
and bear. Commercial fishing provides cash income. Many residents leave during summer months to 
fish or work for fish processors elsewhere in the region. 

7.15.1.5 Anchorage/Mat-So Urban Area 

Anchorage, located at tl1e head of Cook Inlet, and the Matanuska-Susitna Borough just to the 
north of Anchorage, constitute the economic, financial and industrial capital of the state. Although 
outsiders often conceive of Alaska as sparsely populated, the state is also highly urban, and becoming 
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more so. In 2000,51 percent of the Alaska's population lived in the Anchorage/Mat-Su metropolitan 
area, up from 48 percent a decade earlier. Between 1990 and 2000, Anchorage/Mat-Su added 53,584 

residents, more than the 2000 population of Juneau and Ketchikan combined, the state's. third and 
fourth largest urban areas (U.S. Bureau of the Census, 2001). Although Anchorage/Mat-Su is situated 
outside the oil spill subregion, its geographic proximity suggest that growth there will- as it has in 
the past-prod':lceenvironmental impacts in the area directly affected by the EVOS. This is likely to 
be particularly true where the surface transportation connections already exist, as they do to Seward, 
Whittier, and Valdez. 

No economic development is likely to occur anywhere in the state without links to Anchorage. It 
serves as headquarters for the state's major financial institutions, its oil companies, its major media 
outlets, its largest labor unions, religious organizations, and most of its federal military and civilian 
government bureaucracy: The Anchorage airport is the major funnel through which the largest part 
of the state's visitor traffic passes, and through which a significant share of its seafood harvest is 
exported. 

Many Anchorage/Mat-Su residents work in other parts of the state, especially construction 
workers, oil workers and fishermen (Fried~ 2000). These workers provide Anchorage with a direct 
source of income earned in other parts of the state. As the most diversified economy in the state, 
Anchorage is better positioned than any other community in the state to maintain growth in the face 
of economic hard-times. 

7.16 Economics of Human Use Activities in the Northern Gulf of Alaska 

"At first glance, Prince William Sound presents an aspect of pristine arid untrammeled 
wilderness, and this is one of her major delights. Anchored in a secluded cove or 
ascending a trackless ridge, it is easy to imagine oneself as the first explorer. Yet, a closer 
examination of the shoreline quickly reveals subtle signs of former habitation. Decayed, 
sawed off stumps line the shores- witness to former hand-logging operations. The logs 
were used for cabins, firewood, fishtraps, cannery pilings, mining timbers, railroad ties, 
fox farm pens and even ship building. If one rummages around the moss, alder and devils 
club along the shores, virtually every bay reveals the rotted foundations of some old cabin 
or fox pen. Abandoned, frail human structures do not last long in this damp climate and 
under such heavy winter snow-loads. And perhaps this is as it should be." 

ji·01n Cruising Guide to Prince William Sound Alaska, Jim and Nancy Lethcoe 

This quote from a book about sailing in Prince William Sound is a fitting introduction to a section 
on human use activities in the northern Gulf of Alaska. At least a portion of the public has a 
perception that, prior to the Exxon Valdez oil spill, the region had little human impact. To the 
contrary, tl1ere has been a succession of different types of human habitation and economic activities in 
the nortl1ern Gulf of Alaska. Many of tl1ese activities had a high level of impact on botl1 tl1e 
environment and otl1er users and residents of tl1e region. 

The earliest inhabitants to the region came from nomadic Asian explorers crossing tl1e Bering 
Land Bridge and spreading soutl1ward. The dates of first human occupation in Prince William Sound 
is not known, but radio carbon dating estimates use as far back as 205 AD. 
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Beginning in the 1700s, the Northern Gulf of Alaska was utilized by a succession of explorers and 
developers. Russian and English fur traders in the 1700s were followed by development of fish 
cmmeries in the late 1880's. The first fox farms were developed in 1894 at Seal Island. Mining activity 
in the region also developed in the latter part of the 1890s. In 1897lKlondike gold was discovered, 
opening up the region as a gateway to Alaska's interior. Mining began in northern Gulf of Alaska in 
1896. For example, the communities of Ellarnar and La touche were built to develop copper mines. 
The Kennicott copper mine was developed around 1905 and resulted in the Valdez to Copper River 
and Northwestern Railway in 1911. 

Mining and fox farming gradually declined and military activity during World War II, added a 
new type of activity to the region. Whittier remained an active military port until1960. Commercial 
fisheries were developed and expanded in the 1950s, 1960s and 1970s. The late 1970s were dominated 
by development of the trans-Alaska pipeline and the terminal at Valdez. The 1980s and 1990s have 
shown a large expansion in recreation and tourism. 

7.16.1 Commercial Fishing 

Since the Exxon Valdez oil spill in 1989, commercial fishing in northern Gulf of Alaska has 
undergone dramatic changes as a result of changes in salmon markets for salmon, declining 
abundance of other fisheries stocks, institutional changes associated with "rationalization," harvest 
liinitations designed to protect endangered species, and other factors. 

Communities within the GEM region have varying levels of dependence on commercial fishing. 
The communities most dependent on commercial fishing are Cordova, Kodiak (and the outlying six 
villages within Kodiak Island Borough), Chignik, Chignik Lagoon, Sand Point and King Cove. 
Commercial fishing is an important but less dominant economic sector in the road accessible 
communities of Valdez, Whittier, Seward and Horner. 

7.16.1.1 Salmon 

. Commercial fishing for pink, sockeye, sockeye, churn, coho and Chinook salmon has long been a 
mainstay of the northern Gulf of Alaska commercial fishing. Salmon are harvested by seine, drift 
gillnet and set gillnet gear. Pink salmon is the dominant species in PWS, contributing over 80 percent 
of total salmon landings by volume and contributing the largest share of ex-vessel value. In Cook 
Inlet, Kodiak and the Alaska Peninsula, sockeye is by far the dominant species. 

PWS exhibits a pattern of odd-even run strength for pink salmon that persists even with the 
influence of hatchery production. The very low catch levels in 1992 and 1993 were due to closures 
associated with the Exxon Valdez. oil spill. Harvests since then have increased, but unlike most other 
Alaska fisheries are now highly dependent on hatchery returns. 

Non-profit hatcheries have operated in Prince William Sound since the mid 1970's. The Prince 
William Sound Aquaculture Association (PSWAC) began operations in 1976, and operates five 
hatcheries: the W.F. Noerenberg, Armin F. Koernig, Cannery Creek, Main Bay and Gulkana facilities. 
The Valdez Fisheries Development Association has operated the Solomon Gulch hatchery since 1979 
(Kron, 1993). Much smaller, salmon enl1ancement programs operate in Cook Inlet and Kodiak. 
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Returns of both wild and hatchery salmon fluctuate greatly from year to year. ·During the period 
1960-1976 when the pink salmon fishery was supported wholly by wild stocks, the average pink 
salmon catch in Prince William Sound was 3.3 million fish (Eggers et. al. 1991). The pink salmon 
harvest during this period fluctuated from 0.1 to 7.3 million fish. Sin<;:e hatchery releases were begun, 
the average pink salmon catch has been 19.7 million. 

In 2001, 76 percent of the total pink salmon return was harvested by PWSAC to cover costs of 
hatchery operations . In 2002, the percentage was reduced to 54 percent in an attempt to make more 
of the salmon resource available to commercial fishermen. PWSAC has significant long-term financial 
obligations, with over $30 million in state loans outstanding. 

Salmon prices and market demand for salmon produced in northern Gulf of Alaska as well as 
other parts of Alaska are at relatively depressed levels. The primary reason for the market trend has 
been a huge increase in world production of salmon. Alaskan salmon face both price and quality 
competition from salmon originating in Chile, Norway, Canada and other farmed salmon-producing 
countries. 

7.16.1.12 Herring 

Herring are harvested predominantly for sac roe to be exported to foreign markets. Quotas are 
established for each discrete stock. Herring fisheries in the region are currently at low levels .. In the 
2000 season, Prince William and Cook Inlet were both closed, due fo low abundance. Limited herring 
fisheries occurred in Kodiak and the Alaska Peninsula. 

Two causes have been hypothesized for the collapse of Prince William Sound herring: 1) residual 
effects from the ExxonValdez oil spill and 2) stress from simultaneous high abundance of herring and 
pink salmon in Prince William Sound. 

7.16.1.13 Shellfish 

Most of the shellfish fisheries in the GEM region are closed to com.mercial fishing due to 
inadequate stocks. Within the PWS, no crab harvests have been permitted for several years, and there 
is no evidence of recovery. The decline of Prince William Sound crab is thought to be associated with 
the growth of the sea otter population, which preys heavily on shellfish (Trowbridge, 1995). 

Kodiak has a small fishery for Dungeness crab and there are miscellaneous fisheries for PWS 
scallops, Cook Inlet scallops, Cook Inlet hard shell clams and Kodiak sea cucumbers that offer a 
limited opportunity for fishermen. 

7.16.1.4 Groundfish 

Gulf of Alaska groundfish catches have ranged from a low of 135,400 metric tons in 1978 to a high 
of 352,800 metric tons in 1984. The 2001 groundfish harvest was 181,400 metric tons (NPFMC, 2001). 
Pollock has been the dominant species in the overall catch, followed by Pacific cod and sablefish. 
Groundfish abundance in the Gulf of Alaska has been relatively stable, rising slowly since the mid 
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1980s. The estimated long-term annual yield for Gulf of Alaska groun.dfish is about 450 thousand 
metric tons. The recent five- year average yield has been about 230 thousand tons per year. The wide 
disparity between the potential and recent yield is because of fishing resh·ictions by the North Pacific 
Fishery Management Council to reduce incidental catches of Pacific halibut. A major portion of the 
Gulf of Alaska groundfish biomass consists of arrowtooth flounder with little or no current 
commercial value. A National Marine Fisheries Service trawl survey conducted in 1989 estimated that 
arrowtooth flounder made up the greatest proportion of total biomass at every site except Central 
Basin and Port Wells (NPFMC 2001). 

The North Pacific Fishery Management Council manages Gulf of Alaska groundfish. However, 
separate state-waters allocations of Prince William Sound pollock and Pacific cod are deducted from 
the federal waters allmvablo catch. Thli! Pacific cod state waters allocation is Gulf wide, but a specific 
Prince William Sound pollock quota has been established since 1995. The Sound's pollock harvest has 
averaged 1,800 metric tons since 1995. This harvest occurs mostly during the winter months and is 
processed in Cordova and Seward. 

7.16.1.5 Halibut 

Pacific halibut is found from the Bering Sea to Oregon, but the center of abundance is in the Gulf 
of Alaska: Stock assessment research and management advice is provided by the Inter!lational Pacific 
Halibut Commission. 

Approximately half o£ the Alaska commercial harvest of halibut comes from the Central Gulf of 
Alaska. Halibut harvested in the central and western Gulf are delivered to the ports of Cordova, 
Seward, Valdez and Whittier. 

7.16.1.6 Future Resource Outlook and Issues for Commercial Fisheries 

Commercial fisheries in the GEM area have been in a state of dynamic flux for the past several 
years. Among the ongoing issues affecting commercial fishers are the following: 

Environmental and oceanographic conditions. Ocean survival is a key factor in regulating the 
magnitude of reh1rning salmon and the level of harvest. Since the 1970's, the ocean environment has 
been favorable off Alaska, and salmon runs increased. However, there are indications that North 
Pacific circulation patterns may be shifting away from conditions favorable for Alaska salmon 
production (Mantua et. al. 1997). If the warm water regime off Alaska reverses to a cold regime, 
nah1ral salmon production will decrease throughout Alaska to levels observed in the 1960's. 
Hatchery production and other salmon enhancement efforts may aid in maintaining harvests if 
nah1ral production declines, but the outlook remains uncertain. 

Resource and Legal Issues. Actions taken under the endangered species act (ESA) as a result of 
depressed levels of Steller sea lions has created economic hardship for commercial groundfish fishers 
from several of the communities, particularly Kodiak, King Cove and Sand Point. The North Pacific 
Fishery Management Council (NPFMC) is developing regulations for the 2002 season after completion 
of a number of sh1dies. National Marine Fisheries Service developed a biological opinion that pointed 
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to commercial fishing as one of the factors in declining numbers of Steller sea lions. Regulations 
designed to protect the species by limiting groundfish fishing will likely be in place by early 2002. 
The status of harbor seals and sea otters is also uncertain, and ESA actions in relation to these species 
could create additional difficulties for fishers and communities. · 

Gulf Alaska pollock and cod stocks are likely to decrease over the next several years, while most 
other Gulf of Alaska groundfish remain stable. 

Regulatory Actions. The NPFMC is considering a groundfish "rationalization" program for the 
Gulf of Alaska groundfish fisheries. A similar program covering Bering Sea fisheries established 
individual fisheries quotas (IFQs), and made other major changes to fisheries management. The 
fishing interests in the GEM region will be profoundly affected by the decisions of the NPFMC on 
these issues. 

Since its implementation several years ago, the NPFMC IFQ share system has spread halibut and 
sablefish landings over a longer period, with the consequence that the fresh market has largely 
displaced frozen production. Road-accessible Homer is now the largest halibut landing port on the 
West Coast, with over 10 million pounds per year. Most of the halibut landed there are placed in iced 
totes and delivered to processing and distribution companies in the Pacific Northwest via refrigerated 
van. 

Commercial Fishing Summary 

easons for monitoring: Many commercial fisheries in the GEM region are 
at very depressed levels or are currently closed. Interactions with protected 
species or species that have a subsistence priority may create new problems for 
ommercial fishing in the future. 

ype of impacts: Commercial fishing activities create resource conflicts and 
impact other user groups through gear loss and discard, oil and fuel spills and 
esource competition. 

ho is monitoring: ADF&G is the primary agency for monitoring 
commercial fishing effort and harvest in state waters. The National Marine 

isheries Service has primary responsibility for monitoring fishing effort and 
arvest in offshore marine waters (three miles offshore to 200 miles offshore). 
he International Pacific Halibut Commission has prin1ary responsibility for 
onitoring effort and harvest for halibut. 

egulatory Authority: Alaska Board of Fisheries has regulatory authority for 
fisheries that occur in state waters. The North Pacific Fishery Management 
Council (NPFMC) has regulatory authority for fisheries that occur in offshore 

arine waters. Recommendations from the NPFMC require action by the 
Secretary of Commerce to become law. 
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The growth of cruise ship use of the GEM region has been well documented (Figure 3.3-2). The 
data likely underestimates the growth in passengers because the size of cruise ships vessels have 

' . 
grown substantially over this period as well (McDowell, 1999). 

Cruise ship visitors have non-consumptive users of resources within the northern Gulf of Alaska 
as they move from port to port, but may qecome consumptive users when in port. Short-duration 
sporl fishing lrips are a popular activily for passengers while in port. Recreation and tourist user, 
including cruise shjp users, can be compatible or incompatible with other uses and groups of users, 
based on their characteristic of use. For example, cruise ship passengers are probably not affected by 
seeing groups of boaters or kayakers. However, boaters and kayakers may have their experience 
adversely affected by too many contacts with cruise ships. 

One well known issue for impacts of cruise ships is air and water pollution. Cruise ships also 
affect other user groups by their presence in the northern Gulf of Alaska, and in some areas by 
competing with local residents for sport fish harvests. In July 2001, Alaska enacted a law to regulate 
cruise ship and ferry wastewater discharges in marine waters. The new law sets discharge limits for 
greywater (sink, shower and galley water) and blackwater (treated sewage) for fecal coliform and 
suspended solids. It limits discharge to areas at least one mile offshore and requires vessels to be 
moving at least six knots during discharge. Sampling of discharges is required, and the Alaska 
Deparhnent of Environmental Conservation (ADEC) has independent authority to perform additional 
samplin,g. Finally, the new law requires improved record keeping and reporting of vessel disposal of 
wastewater, hazardous waste and garbage. 

Figure 3.3-2 
Cruise Ship Visitors to Seward and Valdez 1991 through 2001 

300,000 -t----------------

250,000 +----------------

200,000 +----------

150,000 +----------r 

100,000 +-·~!)--, 

50,000 

1991 1992 1993 1994 1995 1996 1997 

I 0 Seward IE Valdez I 

1998 1999 2000 2001 

Source:. Seward Chamber of Commerce and Valdez Chamber of Commerce, 1997-2001. McDowell Group, 1001-
1997. 
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Seward will continue to be the major Southcentral port for cruise ship passengers to embark and 
disembark. Valdez anticipates a sharp decline in cruise ship passengers in 2002 due to the Holland 
America ending its port calls in that community. The cruise ship visitation in Valdez in 2002 is 

. anticipated to be around 26 cruise ship down from 45 in 2001 (Valdez Convention & Visitors bureau, 
personal communication). 

7.16.2.3 Recreation/Tourism Issues 

Sport fishing within the GEM region has created localized environmental damage in some areas 
by concentrated activity in fragile areas. The Alaska Department of Fish & Game completed an 
evaluation of these impacts along the Kenai River (ADF&G, 1994). 

The Chugach National Forest is currently completing an analysis of remote recreation carrying 
capacity in areas around Prince William Sound that may provide information on use impacts and 
appropriate levels of use. The Alaska Department of Parks completed an analysis of carrying capacity 
for the Kenai River in 1991 which identified areas of the river where crowding was diminishing user 
satisfaction for fishing and other recreational experiences (Alaska State Parks, 1993). 

In October 2001, The North Pacific Fishery Management Council recommended an individual 
fisheries quota (IFQ) program for commercial charter operators fishing for halibut. Requiring new 
charter operators to purchase halibut shares to take out sport charters, may tend to shift sports fishing 
effort toward currently non-limited species, such as Pacific cod, long cod and rockfish, creating· . 
localized depletions and potential resource concerns. If commercial halibut charter prices increase as 
a result of the IFQ program, use of the resource by non-charter private boats may increase in reaction. 
Impacts on the resource base could be significant. 

Some residents of Prince William Sound communities expressed concern with a potential huge 
flood of new recreational users to the region as a result of completion of the Whittier tunnel. The 
tunnel opened on June 7, 2000 and had a total of 88 thousand vehicles for the remainder of that year. 
In 2001, the Whittier tunnel vehicle traffic totaled 85,772 through December 17th (Gordon Burton, 
personal communication). The initial level of traffic through the Whittier tunnel is much lower tl1an 
anticipated by the Alaska Department of Transportation and Public Facilities. Local residents 
speculate that the use tolls imposed after the first year of operation have discouraged users. 

Recreation/Tourism Summary 

Reasons for monitoring: immediate impacts of high use levels on habitat as 
ell as localized depletion of fisheries resources. Although recreational users 

1ay impact other user groups, but areas of conflict are largely unstudied. 

ype of impacts: potential for resource depletion, damage to fragile habitat, 
competition among user groups, water quality degradation from discharges and 
spills. 

gencies managing for a subsistence priority can create impacts on other user 
nroups utilizing resources within the GEM region. 
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7.16.2 Recreation/Tourism 

· Recreation and tourism is the fastest growing economic activity and human use in the GEM 
region, but incomplete data leave many uncertainties regarding the characteristics of use and rates of 
growth. 

7~16.2.1 Commercial Recreation on Excursion Vessels 

Commercial excursion boat operators operating out of Valdez, Whittier, Seward, Homer and, to a 
lPSSPr PxtPnt, Kocliak providr. sight<;eeing trips to visitors. This r;roup is comprisPcl of SPVPrallarr;f' 
companies that take most of the passengers, with smaller companies providing services to a much · 
smaller sector of the market. According to a 1990 survey of excursion boat passengers visiting the 
Kenai Fjords National Park, most boat passengers (77 percent) were from other states (72 percent) or 
other countries (5 percent) (Kenai Fjords Nati<;>nal Park, 1990). The 5-year data series includes only 
passengers traveling into Kenai Fjords National Park, and excludes excursion boat passengers that 
stay within Resurrection Bay. This limited data series is shown in Table 3.3-1 below. 

Table 9.3-1 

Kenai Fjords Excursion Boat Passengers 
1996 71,243 
1997 67,934 
1998 81,538 
'1999 93,266 
2000 86,963 
2001 85,047 

Source: Kenai Fjords Visitation Report, Mike Tetreau, personal communication .. 

Excursion boat visitation appears to have declined slightly in 2000 and 2001, but this may reflect a 
trend toward more Resurrection Bay, trips as excursion operators attempted to accommodate the 
demand for shorter trips typically sought by cruise ship passengers. As limited as the Kenai Fjords' 
data may be, it is superior to the situation for other areas in the GEM region, where data is completely 
lacking. 

7 .16.2.2 Trends in Sport Fishing Effort 

Data on sport fishing effort is also limited. ADF&G data shows the use of private boats for fishing 
out of Seward and Valdez from increased steadily from 1988 through 1995 and then dropped sharply 
in 1996 and have increased slowly since tl1at time (ADF&G, various years). Because ADF&G 
changed the way these data were compiled for the years after 1995, they are of only limited usefulness 
long-term trend analysis. 
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Overall sport fishing effort within the GEM region is center~d on the road-accessible areas. 
Cordova, Seward and Homer are the most popular ports for marine fishing. Whittier and Kodiak are 
less popular ports for marine fishing. Freshwater angling is concentrated along the road-accessible . 
areas of Cook Inlet and the Susitna Riv:er watershed. The number of resident sport anglers in 
Southcentral Alaska has been on a slightly decreasing trend since 1992, but the total number of 
anglers has increased due to the growth in the numbers of non-resident anglers. Non-resident 
license.s sold in Alaska increased 46 percent between 1987 and 1997 (see Figure 3.3-1). The Alaska 
Department of Fish & Game has a study underway to investigate the reasons for the declining 
number of resident anglers, but that study is not yet complete (ADF&G, various years). 

7.16.2.3 Cruise ships 

Cruise ships dock at five potts in the GEM region: Anchorage, Homer, Seward, Valdez and 
Whittier. Seward dominates in cruise ship dockings Cruiseship patrons typically take passage on 
either a north bound or southbound run, choosing to fly to or from Anchorage on the reverse leg of 
their trip. Seward has the important features of proximity to the Kenai Fjords National Park as well as 
the ease of combining a rail or scenic bus ride segment. Seward also offers considerable time savings 
for cruise ships traveling to or from the Pacific northwest, compared with travel to Anchorage. Cruise 
ship docking in Seward can offer passengers a one-week turnaround schedule via return air. 
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ho is monitoring: ADF&G is the primary agency for monitoring sport fish 
effort and harvest. The U.S. Forest Service monitors uses within Chugach 

ational Forest. The National Park Service monitors use levels within the 
enai Fjords National Park. 

egulatory Authority: the Alaska Board of Fisheries and Board of Game 
ave regulatory authority over sport fishing and hunting within state lands and 
aters. 

he North Pacific Fishery Management Council has made a recommendation 
for new regulations dealing with halibut charter vessels. 

he U ,S. Coast Guard has enforcement authority for vessel operations in 

.7.16.3 Oil and Gas Development 

The oil and gas industry is a major economic force in Prince William Sound (PWS) and Cook Inlet. 
Crude oil froin the Alaska North Slope is transported by pipeline to Valdez, where it is loaded onto 
tankers and shipped to the lower 48 states, abroad, and to a refinery on Cook Inlet, near Kenai. 
Whatever their destination, tankers carrying this oil traverse PWS and the GOA on their journey 
(Fried and Windisch-Cole, 1999). 

The number of tanker voyages from the Port of Valdez has declined from 640 in 1995, to 411 in 
1999, partly from a 4 percent increase in the average load per vessel, but mostly as the result of 
reduced North Slope production (Alaska Dept. of Environmental Conservation, 2000). 

Annual shipments through PWS peaked at 705 million barrels in 1988, and have declined in every 
year since. Shipments in 2001 are estimated at 366 million barrels, almost exactly one-half of what they 
were at the peak. The annual rate of change in shipments has varied from -10 percent in 1998-:99, 
when oil prices were low, to -1 percent last year (2000-01), when prices were high. The state of . 
Aiaska's official oil production forecast issued in December 2001 predicts that North Slope production 
will increase 9 percent in 2002, and then remain relatively constant through 2009 (see Figure 3.4-1). 
The forecasters acknowledge, however, that unexpected excursions in oil prices could shift tl1.e 
trajectory up or down (Alaska Dept. of Revenue, 2001). 
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Figure 3.4-1 

PWS Oil Shipments ' 
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year 

Commercialization of North Slope natural gas reserves-estimated at more than 90 trillion cubic 
feet- could cause PWS tanker traffic to increase. Under one concept, proposed more than 30 years ago 
and still popular in Alaska, a gas pipeline would be built parallel to the oil line, terminating at a 
liquefied natural gas (LNG) facility near Valdez. LNG from the plant would be exported in specially 
built tankships to the Far East, Mexico, or the U.S. West Coast. A similar, qut much smaller LNG plant 
has operated in Cook Inlet since 1966. 

A separate gas-to-liquid (GTL) commercialization proposal would transform the gas to methanol 
liquid or a chemically related product that would be shipped to Valdez in the existing trans-Alaska oil 
pipeline (Alaska Highway Natural Gas Policy Council, 2001). 

Three recent studies, sponsored separately by the North Slope gas owners, the state, and an 
independent energy consulting firm, concluded that the GTL and LNG proposals (including a 
pipeline project terminating at an LNG plant in northern Cook Inlet) are likely to be less feasible than 
alternatives in which the gas is shipped by pipeline through Canada to markets in the lower 48. 
Volumes of gas to be shipped under the various commercialization proposals range up to 2.2 trillion 
cubic feet per year, equivalent in energy content to roughly 350 million barrels of oil (Purvin & Gertz, 
2000). In most applications, substitution of gas for oil reduces greenhouse gas emissions by about 15 
percent. No project for commercializing North Slope gas has yet attracted commitments for the $7 
billion to $20 billion in inves1:rnent expected to be required. 

Mega projects do not have an exclusive franchise on potential petroleum developments in the 
GOA area. The first producing oil wells in Alaska were at Katalla, southeast of Cordova. Small-scale 
production continued there from 1902, until destruction of the local refinery by fire in 1933. The 
Chugach Alaska Corporation, owner of much of the Katalla oil and gas acreage, believes that modern 
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teclmology may make the Katalla oil resource economical to redevelop {Chugach Alaska Corporation, 
2001). 

Modern oil development in Alaska began in 1957 in the Cook Inlet basin, witl1 discovery of oil at 
tl1e Swanson River field in tl1e Kenai National Wildlife Refuge. In 2001, the basin produced 11 million 
barrels of oil, about 3 percent of tl1e volume corning from the North Slope (Alaska Oil and Gas 
Conservation Commission, 2001). 

Most of the oil and much of tl1e natural gas produce from tl1e Cook Inlet comes from offshore 
platforms. Underwater pipelines transport oil and gas to terminals on botl1 sides of Cook Inlet. Much 
of Cook Inlet oil production is delivered to a local refinery in Nikiski, north of Kenai, for processing. 

State forecasters expect oil production from tl1e Cook Inlet basin over the next several years to 
increase, reaching 15 million barrels per year in state fiscal year 2003~04. An aggressive state leasing 
program initiated in 1999, together with planned increases in federal offshore lease offerings could 
stimulate additional new production thereafter (Alaska Dept. of Revenue, 2001). 

Much of tl1e new exploration in Cook Inlet, however, has been targeted toward natural gas. Cook 
Inlet gas has provided low cost energy to the Anchorage metropolitan area since 1962, and since tl1e 
late 1960s has provided energy and feedstock to an LNG plant and a large fertilizer manufacturing 
facility atNikiski. The bulk of fue region's electricity comes from gas-fired generatio,n. 

In recent years Cook Inlet gas sales have ranged close to a quarter trillion cubic feet. The region's 
utilities and major industrial users believe that additional discoveries or imports from fue Norili Slope 
will be needed in the next decade to sustain current industrial gas uses and meet the growing demand 
for utility gas and electric generatiqn (Dept. of Natural Resources, 2002). 

Major concerns about oil and gas development in the GOA region include fue potential for oil 
spills from vessel traffic, as happened during ilie 1987 T /S Glacier Bay spill in Cook Inlet and the 1989 
EVOS. Small chronic spills, pipeline corrosion and subsequent leaks; disposal of drilling wastes and 
potential impacts on water quality and the introduction of exotic species from ballast waters are otl1er 
major concerns. Only six tl1ousand gallons of crude oil were reported spilled in the region from 1998 
to 1999 (ADEC 2001). 

Oil producers, shippers, and refiners are required to have contingency plans detailing response 
capabilities and specific response actions in the event of a spill. In addition, fue Oil Pollution Ad of 
1990 authorized regional citizens advisory groups in PWS and Cook Inlet to oversee oil and gas 
activities. These groups, along witl1 state and federal agencies, maintain oversight of oil industry 
operations in their respective regions. 

7 .16.4 Subsistence 

Subsistence is an important traditional activity practiced by residents of nortl1ern Gulf of Alaska 
communities to provide food and cultural enrichment. In addition to tl1e cultural aspects of 
subsistence production, its economic importance comes from import substitution. Rural residents are 
able to rely on wild foods ratl1er than food imported into the region. Dependence on subsistence 
production is typically higher in remote areas and lower near centers of population, although tl1ere 
are exceptions to tlus general trend. 
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Understanding of subsistence patterns and consumption largely relies on focused household 
surveys conducted by the Alaska Department of Fish and Game (ADF&G) Subsistence Division. 
ADF&G's analysis and monitoring of subsistence focus on subsistence production, consumption, 
sharing patterns and species of concern. Subsistence studies are typically conducted at irregular 
intervals, often oriented towards a specific management issues or need, such as the Exxon Valdez spill. 
The household studies provide a cross-sectional profile' of use patterns at a particular time. Due to the 
focus on oil spill impacts and the availability of funding, there have been several subsistence studies 
conducted in communities across the GEM region over the past 10 years, providing a wealth of data 
and information. The declining frequency of subsistence studies suggests that future changes in use 
patterns within northern Gulf of Alaska communities may not be as well documented. 

ADF&G researchers have developed village contacts that will allow accurate tracking of 
subsistence harvests of salmon, seals, sea lions, marine mammals and halibut. It is more difficult for 
ADF&G to track subsistence harvests of marine invertebrates and marine fish, so there is a much 
lower level of confidence in estimated use levels for these species. 

In a recent report funded jointly by the Minerals Management Service (MMS) and ADF&G, 
researchers analyzed subsistence patterns for communities within the area affected by the Exxon 
Valdez spill (Fall et al., 2001). The communities analyzed were Chenega Bay, Cordova, Tatitlek, 
Valdez, Kenai, Nanwalek, Port Graham, Seldovia, Akhiok, Karluk, Kodiak City, Larsen Bay, Old 
Harbor, Ouzinkie, Port Lions, Chignik, Chignik Lagoon, Chignik Lake, Ivanof Bay and Perryville. 

The study tracked wild food harvests measured in pounds per capita before and after the Exxon 
Valdez spill, producing the following findings: 

• 

• 

• 

• 

• 

• 

Subsistence production averages over 300 pounds per person per year throughout tl1e region . 
In predominantly Native communities, subsistence production averages 352 pounds annually 
per person. In Cordova, subsistence production averages 200 pounds per person annually 

. andin Kodiak it averages 148 pounds per person. . 

Subsistence production utilizes nearly 17 different types of resources per household (see Fall 
et al2001, Table V-6). 

The studies show a very high participation rate in subsistence harvests and use particularly in 
predominantly Native communities where 99 percent of residents used subsistence resources. 

Subsistence production is often distributed through an extensive network of sharing.-Jn 
predominantly Native communities, 87.5 percent of households received resources and 78.3 
percent of household gave away resources. 

Following tl1e Exxon Valdez spill, tl1ere was an immediate decline of over 50 percent in 
subsistence harvests (Fall et al2001, Table VII-1). Equally important as tl1e decline in 
production was the reduction in range of resources utilized. At first the reduction was due to 
fear or oil contamination, and later due to scarcity of resources. 

The impacts of tl1e oil spill caused a disruption in sharing and teaching of children and a 
temporary increase in the year following the spill in householdincome associated with spill 
cleanup activities. 
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In the years from 1990 to the present, there has been a gradual rebound in subsistence 
production from the EVOS communities. But, communities in Prince William Sound have 
been slower to rebound than areas outside the Sound. 

Since the EVOS, several communities have increased their dependence on fish and reduced 
their dependence on marine mammals and shellfish. 

In addition to ADF&G's Subsistence Division and the Federal Subsistence Board, others 
monitoring subsistence uses and harvests of certain species include the Alaska Board of Fisheries and 
the North Pacific Fishery Management Council. The Council recently completed an analysis of 
impacts relating to subsistence halibut and has recommended new regulations for that species. 

The National Marine Fisheries Service (NMFS) follows the status of the beluga whale population, 
and funds operation of the Alaska Beluga Committee. The Committee has attempted to understand 
beluga whale subsistence harvests through an informal network of contacts. The Cook Inlet Marine 
Mammal Council, comprised of Cook Inlet beluga whale subsistence hunters, works independently of 
the Alaska Beluga Committee to focus on beluga whales· in Cook Inlet. 

The Alaska Native Harbor Seal Commission partners with ADF&G's Division of Subsistence in a 
harvest assessment project to interview hunters and collect data on subsistence harvest of seals. This 
effort is currently funded by the National Marine Fisheries Service. The U.S. Fish & Wildlife has a 
program to monitor harvests of sea otters. USF&W also monitors waterfowl. 

ADF&G' s subsistence division has been working to coordinate and report on the various 
monitoring efforts. However, their efforts have been funded through special research funding, such 
as EVOS. Future funding for ADF&G's subsistence division to continue coordination of subsistence 
monitoring as well as periodic household surveys within northern Gulf of Alaska communities is 
uncertain. 

The impact of subsistence harvests on injured resources, particularly marine mammals, has not 
been determined. In some cases, it may become necessary to address the impact of subsistence on 
recovery, as was necessary for Cook Inlet Beluga whales. The Alaska Department of Fish & Game 
and National Marine Fisheries Service are working cooperatively to combine research efforts on 
harbor seals. The results of this research program may improve understanding of tl1e status of tl1e 
harbor seal resource and reasons for population declines within the northern Gulf of Alaska. 
However, tl1e program will not address the effects of subsistence harvests on tlus resource. 

7.16.4.1 Current and Potential Future Issues; Subsistence 

Subsistence activities and production are related to many factors, such as population growtl1 
within villages and communities and changes in abundance and distribution of fish and wildlife 
resources. The criminal settlement su!Jsistence restoration program utilizing money from the Exxon 
Valdez settlement has funded 32 projects totaling $5.6 million in support of subsistence (Fall et. al. 
2001). These included fish enhancement projects, development of subsistence infrastruch1re, cultural 
education and mariculture. The Exxon Valdez Trustee Council Habitat Protection Program has 
protected over 700 thousand acres within the northern Gulf of Alaska through outright purchase or 

Chapter 7 121 



Gulf of Alaska Ecosystem Monitoring and Research Program 

conservation easements. This program ensures that the lands protected will remain part of the 
productive ecosystem, thus aiding support of the resource base for subsistence production. 

Increasing use within Prince William Sound for boaters, fishers, hunters and other recreational 
users may affect future subsistence opportunities through direct competition or the indirect effects of 
increased traffic in areas where subsistence harvests occur. In 1995, Stephen R. Braund & Associates 
(SRB&A) evC~lnnterl tlw impnrt of romp!Ption of the Whittier tunnel on subsistence uses within six 
communities: Chenega Bay, Tatitlek, Cordova, Whittier, Hope and Cooper Landing (SRB&A., 1995). 

Subsistence users from the Gulf of Alaska communities identified increased boat traffic within 
Prince William Sound and tl1e potential increased direct competition for fish and wildlife resources 
from increased numbers of visitors as their greatest concerns related to the opening of the Whittier 
tunnel (SRB&A, 1995). Use of the Whittier tunnel has been much lower than forecast, but the overall 
trend in increasing recreation in the region may create conflicts with subsistence activities. 

Recent changes in subsistence regulation and management may affect other user groups, 
including sport and commercial fishers, hunters and others. 

Some future issues may include: 

• 

• 

• 

• 

• 

• 

Definitions offederally-recognized subsistence users could greatly increase the number of 
subsistence users from outside the region. For example, the Federal Subsistence Board 
currently plans to allow all recognized subsistence users from anywhere in Alaska to 
participate in subsistence harvests on the Kenai Peninsula. The Board earlier moved to restrict 
subsistence salmon fishing within the Copper River watershed to those living in the region. 

The Federal Subsistence Board has received proposals to extend its jurisdiction to include _ 
marine waters and species. 

In two decisions in Southeast Alaska, the Federal Subsistence Board ·has preemptively closed 
state fisheries in fresh water to make sure that there would be enough fish for subsistence in 
federal harvest areas. During tl1e 2001 fishing season, the Federal Subsistence Board 
preemptively closed all the state fisheries: commercial sport, sport and state subsistence · 
operating witlun federal waters within both the Kuskokwim and Yukon drainages to ensure 
that the federal subsistence users would have access to salmon resources. 

In a recent decision, the Federal Subsistence Board increased the limits for subsistence 
harvests in the Copper River by fish wheels, with no upper limit on king salmon. If tl1e 
subsistence harvest of king salmon is substantially increased in Copper River fisheries, sport 
and commercial users could face restrictions.- . 

The Nortl1 Pacific Fishery Management Council (NPFMC) took final action in April2002 to 
define subsistence halibut fishing in Alaskan waters. Subsistence management actions include 
a limit on the number of hooks, a 30-fish annual limit, a system to permit temporary transfer · 
of subsistence rights, and a gear stacking allowance for multiple subsistence fishers on a single 
vessel. 

The decline of the beluga whale in Cook Inlet provides an example of a resource problem 
alleged to be caused by subsistence harvests. Under the Marine Mammal Protection Act, state 

Chapter 7 122 



Gulf of Alaska Ecosystem Monitoring and Research Program 

and federal agencies were unable to take any action to address the declining resource until the 
population reached the point where it could be classified as depleted under the Endangered 
Species Act. If the beluga whales fail to recover, many commercial activities within Cook Inlet 
could face restriction. 

Subsistence Summary 

easons for monitoring: subsistence uses have not yet recovered and are a 
riority use under state and federal law. 

ype of impacts: subsistence harvests of recovering species have the potential 
for causing at least localized depletion of some species. 

gencies managing for a subsistence priority can create impacts on other user 
roups utilizing resources within the GEM region. ~ 

ho is monitoring: ADF&G is the primary agency for monitoring 
ubsistence uses and harvests. 

egulatory Authority: The U.S. Fish and Wildlife Federal Subsistence Board 
as regulatory and allocation authority within federal lands in Alaska. 

he Alaska Board of Fisheries and Board of Game have regulatory authority 
ver subsistence within state lands and waters. 

he North Pacific Fishery Management Council has made a recommendation 
for new regulations dealing with subsistence halibut. 

ederallaws, such as the Marine Mammal Protection Act and the Migratory 
ird Act re ulate subsistence uses in both state and federal waters. 

7.16.5 Timber and Forest Products-

Ancestors of the Alu'utiq peoples who occupied most of the GOA area are believed to have 
migrated into the region from treeless areas to the west and north. In the late 18th century, at the time 
of the first contacts with Europeans, the Alu'utiq made relatively little use of timber resources except. 
for heat (Dumond, 1983). 

Many small logging and sawmill operations grew up in the 19th century to support local fish 
processing and mining operations. In the early 20th century, most of the sawlog timber resources of 
the Prince William Sound area, the Kenai Peninsula and the Kodiak Archipelago came under the 
control of the U.S. Forest Service. In addition to local fish processing and mining, GOA forests also 
supplied railroad ties and timber for bridges to the Alaska Railroad and the Copper River & 

Northwestern Railway. 

Tlu·oughout most of the 20th century, the timber industry remained small. From 1910 through 
1986, total commercial harvests from government land in the GOA region averaged less than 4 million 
board feet (MMBF) per year, and never exceeded 12 MMBF per year. As part of policy to encourage 
timber-based manufacturing within the forest and nearby communities, the Forest Service largely 
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prohibited the export from Alaska of unprocessed tirriber (Rogers, 1962). Until1987, there were 
essentially no forest product exports from the region to anywhere outside Alaska. 

That all changed in the 1980s, when: regional and village Native corporations established under 
ANCSA began receiving lands selected by them in accordance with the Act. For the first time in the 
history of the GOA region, significant timber resources moved under the control of private, profit­
seeking corporations. Most of the high-quality timber has since been logged in an effort to monetize 
the timber assets as rapidly as possible. Harve.st from the region grew from less than 10 MMBF in · 
1986, to a peak of about 235 MMBF in 1995, and then quickly declined (USDA, 2000b). Although a 
major sawmill was opened in Seward in 1993, it never became competitive, and has remained closed 
since 1994. Almost all of the private timberwas exported from the state, most being sold abroad as 
unprocessed logs (Fried and Windisch-Cole, 1999). 

Since 1996, a dwindling timber supply of high-quality timber and a depressed world market for 
softwood have caused a dramatic decline in harvest from the GOA region. No major timber 
operations are currently operating in PWS. Some logging continues in the Kodiak Archipelago and 
small-scale timber operations are planned for parts of the Kenai Peninsula. Improving·market 
conditions and rising softwood prices could significantly increase the ma~ket for significant volumes 
of currently marginal timber, especially on Afognak Island. 

A significant factor affecting forest planning in the GOA area is a major spruce bark beetle 
infestation. A series of timber sales of beetle-damaged stands on state land have been proposed 
(USDA, 2000a). Harvest from the state's proposed sales would encompass an estimated 115 MMBF 
over a maximum of five years, but adverse market conditions have cause commercial interest in the 
offerings to wane, and some recent sales have received no bids . In 2000 the state offered almost 12 
MMBF, but the amount cut was less than 3 MMBF(ADNR, 2000). 

Concerns about logging include long-term effects on the marine ecosystem of bark detritus at log 
transfer sites, impacts on anadromous streams from siltation and upland habitat destruction. ADEC 
reported that 24 percent of the water bodies on the state's list of polluted sites are due to some aspect 
of logging (ADEC, 2000). A significant issue related to logging is the increased access to previously 
remote lands provided by logging roads. Logging operations on the Kenai Peninsula alone have 
added more than 3,000 miles of roads in the region. This increased access has encouraged all-terrain 
vehicle use in sensitive habitats, such as the headwaters of salmon streams. 
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Timber and Forest Products 

Reasons for monitoring: Immediate impacts oflogging on anadromous fish 
and riparian habitat. Point source impacts of wood processing facilities on air 
and water quality. Long-tem1 habitat and water quality degradation from past 

logging and past pollution of uplands and marine sediments. 

Type of impacts: erosion, wide swings in water temperature, loss of habitat, 
changes in carbon cycle, increased human pressure due to access. Industrial air 

and water quality impacts from wood processing. 

Who is monitoring: U.S. Forest Service on federal land, ADNR on state and 
private land. ADF&G monitors impacts on economically important sport, 

commercial and subsistence species. ADEC and EPA monitors effects of bark 
deposition on marine environment. EPA and ADEC monitor point source 

industrial effects on air and water quality. 

Regulatory Authority: State and federal laws have established regulatory 
authority over most aspects of logging and wood processing. Federal laws 

include the Clean Water Act, the Endangered Species Act, Wilderness Act, 
Federal Land Planning and Management Act, National Forest Management 
Act, Forest and Rangeland Renewable Resources Planning Act and others; 

state authorities in Alaska Statutes, include Title 16 (Fish and Game), Title 47 
(Environmental Conservation), and the Forest Practices Act. 

7.16.6 Urbanization and Road Building 

Urban areas within the GEM region are likely to continue to grow from natural population 
growth, inmigration from smaller communities within Alaska and from outside the state. Increasing 
urbanization diminishes some basic environmental qualities, even when development is planned and 
regulated with care. Along with greater numbers and density of residents, comes additional air 
pollution, water pollution, utilization of lands for solid waste disposal, increased levels of noise and 
other effects. Continued expansion of urban areas and increasing density of development of 
suburban zones inevitably degrade the habitat. Changes in land surfaces can change entire 
hydrologic systems and also water pollution problems. Urban growth leads to increasing disposal of 
human waste. Anchorage, the largest center of population in the state only completes primary 
treatment for sewage effluent piped into Cook Inlet. The City received a 301 (H) waver to allow 
primary sewage treatment only, whereas almost all metropolitan communities in the counh·y are 
required to complete secondary h·eatment. The inherent turbidity of Cook Inlet water was a 
significant factor in EPA's grant of the waver. 

Treated waste or sh·eet runoff may lead to changes in species composition and productivity of 
watersheds within the region. A 1998 study of the Kenai River showed a decreased diversity of 
benthic invertebrates in areas of the river below storm drain outfalls (Litchfield, 1999). What was 
important in this study was the discovery that even though the benthic invertebrate community was 
still in place, certain species were missing from the surveyed areas. Based on this study, it appears as 
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if some key indicator species could-be utilized to measure at least some of the effects of storm runoff 

pollution. 

Dimillished environmental quality from increased population density is not limited strictly to 
urban areas. As population density increases in previously rural areas-for example along the Kenai 
River- there has been a documented loss of environmental quality. In 1994, ADF&G published as 
study evaluating the cumulative impacts of development and human uses on fish habitat in the Kenai 
River (Liepitz, 1994). Factors diminishing water quality include wetlands loss, point source pollution 
from outhouses or faulty septic systems and household spills of oils and other contaminants. 

The Alaska Department of Environmental Conservation is responsible for monitoring and 
regulation of state water, however, due to staff and funding limitations the agency is does attempt to 
track down and resolve household or small commercial violations. The U.S. Geological Service 
operates a National Water-Quality Assessment (NAWQA) program tracking water quality and non­
point pollution sources in urban watersheds. The goals of the NAWQA Program are to (1) describe 
current water-quality conditions for a large part of the nation's freshwater streams and aquifers, (2) 
describe how water quality is changing over time, and (3) improve our understanding of the primary 
natural and human factors affecting water quality. The Cook Inlet Basin is part of the NAWQA 
program. The study will provide increased understanding of water quality in the streams and 
ground water of the Cook Inlet Basin and identify factors that influence water quality. 

Roads are an important factor in habitat damage and water quality degradation. A 2001 study 
(Western Native Trout Campaign, 2001) evaluated the relationship between public land roadless areas 
and existing native trout populations in western states. This report evaluates the diminished status of 
wild trout and the habitat damage associated with development of road systems. The report 
concludes that roadless areas are essential to persistence and rebuilding of native salmonid 
populations. 

Within the GEM region, roadbuilding and urbanization is of most concern within the Cook Inlet· 
area. There are no agencies monitoring or evaluating the effects of roads on habitat and water quality 
within this area. 
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Urbanization and Road Building 

Reasons for monitoring: Direct impacts to fish and wildlife species. 
Immediate losses of wetlands and water quality. 

Type of impacts: erosion, wide swings in water temperature, loss ufhabilal, 
changes in carbon cycle, increased human pressure due to access. Industrial air 

and water quality impacts from wood processing. 

'ho is monitoring: The Municipality of Anchorage has a wetlands plan but 
as little on-going involvement. The Alaska Department ofFish and Game 

and private research groups (such as the Western Native Trout Campaign cited 
) study the cumulative effects of roadbuilding and development. The USGS 

A WQA program monitors water quality within the Cook Inlet Basin. 

egulatory Authority: ADF&G has Title 16 authority over anadromous fish 
ater bodies. The Alaska Department of Environmental Conservation and the 
.S. EPA have regulatory authority over water quality. The Army Corps of 
ngineers has re ulatory authority over develo ment on wetlands. 

7 .16. 7 Other Industrial Activity 

Large oil spills like the Exxon Valdez oil spill are rare occurrences. More common are smaller 
discharges of refined oil products, crude oil and a variety of hazardous substances. Small spills, 
however, occur frequently in the commercial fishing industry, in the petroleum industry, in tl1e 
timber industry and a wide variety of commercial establishments such as gas stations and dry 
cleaners. One of the worst spills near the Kenai was due to repeated discharges dumping of dry 
cleaning fluid over many years a short distance from the Soldotna Bridge (ADEC- River Terrace 
spill). 

Under state law, the release of hazardous substances and oil ~ust be reported to the Alaska 
Department of Environmental Conservation (ADEC). Table 3.3-2 shows the number of spills by area 
for the year 2000. Spills of refined oil account highest number of largest volume of spills. In 1998 and 
1999, 1,325 spills were reported in the GEM region, resulting in a total discharge of 218,000 gallons of 
refined oil products, crude oil and hazardous substances. Although small spills were reported 
tl1roughout the GEM region, the largest number of spills (1,037) and the greatest volume of discharge 
(198,000 gallons) occurred in the Cook Inlet region. Most spills (87 percent) involved refined oil 
products, accounting for about 90 percent of the total volume discharged. Only 6,000 gallons of crude 
oil were reported spilled in the GEM region during 1998 and 1999. (ADEC, 2001). 

Spills reported to ADEC include spills onshore as well as discharges into the marine environment. 
The effects of these small spills depend on such variable factors as the volume of the discharge, its 
toxicity and persistence in the environment, the time of year the spill occurred and the significance of 
tl1e affected environment in the life history of species of concern. 
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Table 9.3-2: Spills Reported within the GEM Region in 2000 

· total nuinber of spills total gallons spilled 

Cook Inlet: 
hazardous substances 16 1,942 

refined oil products 82 2,940 
crude oil 3 22 

Kodiak: 
hazardous substances 2 6 

refined oil products 11 1,047 
crude oil 0 0 

Prince William Sound: 

hazardous substances 5 44 

refined oil products 18 1,545 

crude oil 0 0 

Source: ADEC, 2002 

Other Industrial Activity 

easons for monitoring: Direct contamination of water quality. Danger of 
loss to fish and wildlife . 

. ype of impacts: erosion, wide swings in water temperature, loss of habitat, 
hanges in carbon cycle, increased human pressure due to access. Industrial air. 
nd water quality impacts from wood processing. 

Vho is monitoring: The Alaska Department of Environmental Conservation, 
nd the U.S. Environmental Protection Agency. 

egulatory Authority: The Alaska Department of Environmenta 
onservation and the U.S. EPA have re ulato authority over water uality .. 

7.16.8 Contaminants and Food Safety 

The presence of industrial and agricultural contaminants in aquatic environments has generated 
worldwide concerns about potential effects on marine organisms and human consumers. The 
remoteness of the northern GOA from centers of industry and human population does not necessarily 
offer protection. Industrial and agricultural contaminants can be transported great distances by 
ahnospheric and marine mechanisms, and evidence of persistent organochlorines (DDT), 
polychlorinated biphenyls (PCBs), dichlorodiphenyldichloroethylene (DOE), other organic pollutants, 
and heavy metals has been found in the Arctic, Subarctic, and areas adjacent to the GOA (Crane and 
Galasso 1999). For example, measurable amounts of organochlorines have been found in precipitation 
and fishes of the Copper River Delta, a tributary of the GOA that forms the eastern boundary of PWS 
(Ewald etal. 1998). 
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In the case of mercury and other metals, such as inorganic arsenic, cadmium, and selenium, low 
concentrations of the contaminants may be present in the natural environment, with industrial and 
agricultural sources contributing additional quantities. In many other cases there is no known local or 
regional environmental, industrial or agricultural source of the contaminant. 

A variety of geophysical pathways bring these materials into the GOA, including ocean currents . 
and prevailing winds. In particular, the prevailing atmospheric circulation patterns transfer various 
materials as aerosols from Asia to the east across the North Pacific (Pahlow and Riebsell2000) where 
they enter the marine environment in the form of rain or snow. Some of these contaminants, such as 
PCBs and DDT, can bioaccumulate in living marine organisms. For example, research sampling of 
transient killer whales that had eaten marine mammals in PWS indicated concentrations of PCBs and 
DDT dPrivntivPs thr~t fll"P mr~ny timPs hiehPr thnn thnse concentrations found in fish-eating resident 
whales. The sources of these contaminants are not specifically known. It has been established, 
however, that these contaminants are passed from nursing female killer whales to their calves. 

There is also concern about the potential effects of ~ontaminants on people, especially those who 
consume fish and shellfish, waterfowl, and marine mammals. At higher levels of exposure, many of 
the chemicals noted above can cause adverse effects in people, such as the suppression of the immune· 
system caused by PCBs. 

The state of Alaska does not monitor environmental pollutants in the marine environment or in 
marine organisms on a regular basis. There is no ongoing program for sampling food safety in 
subsistence resources in coastal communities, although the oil spill provided the opportunity to 
sample subsistence resources for hydrocarbons in the affected areas from 1989 through 1994. Federal 
funding for a joint federal-state-Alaska Native initiative has been requested from Congress. NOAA 
has annually measured chemicals in mollusks and sediments since 1984. The agency also has 
monitored chemical concentration in the livers of bottom-dwelling fish and in sediments at the sites of 
fish capture since 1984. The Prince William Sound Regional Citizens Advisory Council has measured 
hydrocarbon concentrations and sources within areas of PWS and the GOA. This program focuses on 
sampling of intertidal mussels and nearby sediments. 
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Contaminants and Food Safety 

easons for monitoring: The presence of industrial and agricultural 
contaminants is concentrated in fish and wildlife species. This can cause 

ortality in affected fish and wildlife as well as danger to humans consuming 
ontaminated fish and wildlife. 

ype of impacts: Persistence within the environment and spread to fish, 
ildlife and humans. 

ho is monitoring: NOAA monitors chemicals in mollusks, sediments an 
ottom-dwelling groundfish. 

egulatory Authority:. The U.S. EPA has regulatory authority ove 
ontaminants in a uatic environments. 

7.16.9 Global Warming 

Although driven by forces outside the control of Alaska's natural resource managers, global 
warming is an essential consideration for development and implementation of the GEM program. The 
earth's climate is predicted to change because human activities-the combustion of fossil fuels and 
increased agriculture, deforestation, landfills, industrial production, and mining-are altering the 
c:hemical composition of the atmosphere through the buildup of greenhouse gases. These gases are 
primarily carbon dioxide, methane, nitrous oxide and chlorofluorocarbons. Their heat-trapping 
property is undisputed, as is the fact that global temperatures are rising. Observations collected 
during the last century suggest that the average land surface temperature has risen 0.45° to 0.6° C. 
Precipitation has increased by about 1 percent over the world's continents in the last century, with 
high-latitude areas tending to see more significant increases in rainfall and rising sea levels. This 
increase is consistent with observations that indicate the northern GOA sea surface temperature has 
increased by 0.5° C since 1940, and that precipitation in Alaska (excluding Southeast Alaska) 
increased 11 percent from 1950 through 1990. 

Increasing concentrations of greenhouse gases are likely to accelerate the rate of climate change. 
The changes seen in the northern GOA and their relationship to other warming and cooling cycles in 
the North Pacific and the combined effects on global climate are important for understanding how 
humans affect biological production. Some populations of fish and marine mammals that show 
longtime trends, up or down, or sharp rapid changes in abundance, are actively managed through 
harvest restraints. The extent to which harvest restraints may be effective in establishing or altering 
trends in abundance of exploited species can only be understood within the context of climate change. 

A rise in sea level is one of the anticipated changes from global warming, leading to flooding of 
low-lying property, loss of coastal wetlands, erosion of beaches, saltwater intrusion into fresh water 
wells and increased costs for maintenance and/ or replacement of roads causeways and bridges (EPA, 
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1998). Among other impacts, in increase in ocean level may have profound impacts on salmon 
production. The loss of estuarine wetlands from the 1964 earthquake resulted in major losses of pink 
salmon habitat in Prince William Sound. 

Global warming may also have a negative effect on use of water resources throughout Alaska by 
leading to earlier and more concentrated spring runoff periods. There could be detrimental effects on 
forests within the GEM region, for species that are adapted to a cooler temperature regime. 

Global Warming 

casons for monitoring: Direct contamination of water quality. Danger of 
loss to fish and wildlife. 

ype of impacts: flooding of low-lying property, loss of coastal wetlands, 
erosion of beaches, saltwater intrusion into fresh water wells, increase in public 
costs for maintenance and replacement of roads and bridges 

ho is monitoring: U.S. Environmental.Protection Agency. 

egulatory Authority: U.S. EPA has regulatory authority over activities that 
add to lobal warmin . 
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6/4/02 REVIEW DRAFT 

FY 03 PHASE II INVITATION 

NOTE TO READER: 

Attached for your review is a draft of the FY 03 Phase II invitation. The invitation was 
developed in concept by the STAC (Science & Technical Advisory Committee) and is 
currently under review by the STAC. Copies have also been provided to Trustee 
agency project managers. The Trustee Council will be briefed on this draft on June 14, 
2002. The invitation is scheduled to be issued on about July 15, 2002 with proposals . 
due about September 4, 2002. 

The cap set by the Trustee Council for the FY 03 work plan (Phases I and II) is $6 
million. Under Phase I, 33 proposals requesting $4.3 million were received. The 
Executive Director's preliminary recommendation of which Phase I proposals to fund 
totals roughly $4 million, leaving roughly $2 million available for Phase II. 

Phase II will consist of proposals to begin implementation of GEM as well as some 
additional GEM-related synthesis projects. Phase I consists of proposals to (a) 
continue FY 02 projects on lingering oil-related injury and conduct a few new projects 
on lingering oil effects and (b) continue FY 02 GEM transition projects and conduct a 
few new GEM-related synthesis projects. Phase I also includes the science and data 
management, public information, and administrative components of the Trustee 
Council's program. 
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INTRODUCTION 

In 1989, the TN Exxon Valdez spilled 11 million gallons of crude oi.l into Prince William 
Sound. In 1991, the U.S. District Court approved a civil settlement that required Exxon 
Corporation to pay the United States and the State of Alaska $900 million to restore the 
resources injured by the spill, and the reduced or lost services (human uses) the 
resources provide. Under the court-approved terms of the settlement, a Trustee 
Council of three federal and three state members administers the restoration fund to 
restore the resources and services injured by the spill. 

Each year the Trustee Council invites individuals, private industry, government 
.agencies, and other interested parties to submit proposals for projects to be included in 
the annual work plan. This year, the FY 03 invitation is being issued in two phases: 

Phase I, which was issued in February 2002, solicited proposals to (a) continue 
FY 02 projects on lingering oil-related injury and conduct new, innovative work on 
lingering oil effects and (b) continue FY 02 GEM transition projects and conduct 
new GEM-related synthesis projects. Phase I also contains funds for the science 
and data management, public information, and administrative components of the 
Tru$tee Council's program. The Council's Executive Director is recommending 
awards under Phase I of roughly $4.0 million (approximately $1.2 million related 
to lingering oil effects, $1.0 million related to GEM, and $1.8 million for science 
and data management, public information, and administration). The Trustee 
Council is scheduled to take action on this recommendation on August 6, 2002. 

Phase II, which is this invitation, solicits proposals to begin implementation of 
GEM. The total amount of awards under Phase II will be roughly $2.0 million. 

This invitation has three parts: 
•Introduction. This section describes the work plan process and funding caps. 
It also includes a notice for a Broad Agency Announcement (BAA) that is being 
issued concurrently with this invitation. 
•Invitation. This section provides background on GEM, describes the status of 
GEM planning and implementation, identifies GEM transition projects 
recommended for funding through the FY 03: Phase I invitation, and invites 
proposals for FY 03: Phase II. 
•Instructions for Submitting a Proposal. This section gives detailed 
instructions for preparing and submitting a proposal. It also describes how 
proposals will be evaluated. 
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Work Plan Process 

Milestones in the development of the FY 03 work plan are described in Table 1. 

Feb. 15,2002 
April 15, 2002 
June 15, 2002 

Aug. 6,2002 
July 15, 2002* 
Sept. 4, 2002* 
Oct. 28, 2002* 

Nov. 25, 2002 
*tentative date 

Table 1. Milestones for FY 03 Work Plan 

FY 03: Phase /Invitation issued. 
FY 03: Phase I proposals due. 
Executive Director's recommendation on FY 03: Phase I projects out for 
public GOmment. 
Trustee Council scheduled to approve FY 03: Phase I projects. 
FY 03: Phase II Invitation issued. 
FY 03: Phase II proposals due. 
Executive Director's recommendation on FY 03: Phase II projects out for 
public comment. 
Trustee Council scheduled to approve FY 03: Phase II projects. 

Funding Caps 

As part of its decision to establish GEM, the Trustee Council established an investment 
fund and adopted an investment strategy which provides for inflation-proofing the fund 
and includes annual funding caps for FY 03 and all future years. The caps include both 
the work plan (all GEM and lingering oil projects) and the science and data 
management/public information/administrative costs of the program. 

As illustrated in Table 2, the cap for FY 03 has been set at $6 million. The public 
information/administrative component of the program is expected to cost roughly $1.1 
million in FY 03, leaving roughly $4.9 million for the work plan. Of this amount, 
approximately $2.9 million is recommended for award under Phase I of the invitation, 
and approximately $2 million is expected to be awarded under Phase II. 

The cap for FY 04 has also been set at $6.0 million. Beginning in FY 05, the cap will be 
determined by investment earnings. The Trustee Council's investment strategy 
provides for spending at a level not to exceed 4.5 percent of the average market value 
of the fund over the prior three to five years. 
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Table 2. Program Funding 

FY 03 and Future Year Caps 
_. FY 03 $6.0 million 

FY 04 $6.0 million 
FY 05 $5.6 million (estimate) 
FY 06 + $5.7 million (estimate) 

Attention Proposers Who Represent a Private 
Organization or Non-Profit Group: Submit 

Through the BAA 

As part of this invitat"ion, the National Oceanic and Atmospheric Administration (NOAA) 
is issuing a Broad Agency Announcement (BAA) on behalf of the Trustee Council, 
requesting proposals for any of the research or monitoring top.ics identified in this 
invitation. Proposers representing private organizations and non-profit groups, , please 
see page xx for information on submitting a proposal under the BAA. 

Attention All Proposers: New Data Policy & 
Report Writing Procedures 

For those of you who have participated in the Trustee Council's restoration program in 
the past, please note that the Council has adopted a new data policy and revised its 
project report requirements. See page XX for more discussion of these changes. The 
data policy and the report procedures are available for downloading from the Council's 
web site (www.oilspill.state.ak.us) or upon request from the Trustee Council Office. 
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INVITATION 

This invitation solicits proposals to begin implementation of the Gulf of Alaska 
Monitoring and Research Program (GEM). 

Background on GEM 

GEM is a long-term effort to increase understanding of Gulf of Alaska ecosystems and 
to monitor natural and human-induced change in these systems. GEM's mission is to: 

Sustain a healthy and biologically diverse marine ecosystem 
in the northern Gulf of Alaska and the human use of the 
marine resources in that ecosystem through greater 
understanding of how its productivity is influenced by natural 
changes and human activities. 

GEM will be funded through a $120 million endowment established by the Trustee 
Council from the remaining Exxon Valdez oil spill. settlement funds. The Council has 
endowed this program as a final legacy of its mission to restore the fish and wildlife 
resources injured by the spill. In making the decision to allocate these funds for a long­
term program of monitoring and research, the Council explicitly recognized that 
complete recovery from the oil spill may not occur for decades and that full restoration 
of these resources will most likely be achieved through long-term observation and, as 
needed, restoration actions. The Council further recognized that conservation and 
improved management of these resources and services would require substantial 
ongoing investment to improve understanding of the marine and coastal ecosystems 
that support the resources, as well as the people, of the spill region. 

Improving the quality of information available to resource managers should result in 
improved resource management. In addition, prudent use of the natural resources of 
the spill area without compromising their health and recovery requires increased 
knowledge of critical ecological information about the northern Gulf of Alaska (GOA). 
This knowledge can only be provided through a long-term monitoring and research 
program that will span decades, if not centuries.. GEM has five major programmatic 
goals. These are to: 

1. DETECT: Serve as a sentinel (early warning) system by detecting annual and 
long-term changes in the marine ecosystem, from coastal watersheds to the 
central gulf; 

2. UNDERSTAND: Identify causes of change in the marine ecosystem, including 
natural variation, human influences, and their interaction; 
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3. INFORM: Provide integrated and synthesized information to the public, resource 
managers, industry, and policy makers in order for them to respond to changes in 
natural resources; 

4. SOLVE: Develop tools, technologies, and information that can help resource 
managers and regulators improve management of marine resources and address 
problems that may arise from human activities; and 

5. PREDICT: Develop the capacity to predict the status and trends of natural 
.· resources for use by resource managers and consumers. 

Consistent with the Trustee Council's Exxon Valdez Oil Spill Restoration Plan (1 994 ), 
GEM activities will occur within the area affected by the 1989 oil spill, which is generally 
the northern GOA, including Prince William Sound (PWS), Cook Inlet, the Kodiak 
Archipelago, and the Alaska Peninsula. Recognizing that the marine ecosystems 
affected by the spill do not have discrete boundaries, some monitoring. and research 
activities may extend into adjacent areas of the northern GOA. 

Four habitat types, representative of the GEM project area, are used to better organize 
the GEM program: watersheds, intertidal/subtidal, Alaska Coastal Current (ACC), and 
offshore (the continental shelf break and the Alaska Gyre). These habitats are 
composed of identifiable, although not rigid, collections of characteristic microhabitats, 
resident and migratory species, and physical features. It is fully recognized that . 
linkages, flows, and processes between the habitat types must be studied. The 

. scientific strategy of GEM ·uses a central hypothesis and key questions developed from 
a conceptual foundation to establish the initial direction for the program in each of the 
four habitat types. From this starting point, GEM follows a path of synthesis, research, 
and monitoring to detect, understand and, eventually, predict changes in living marine- · 
related resources in the GEM .region. 

Figure 1 shows the prioritization for implementing the GEM program through researcch, 
synthesis, modeling, data management and information technology, core monitoring, 
and partner monitoring over the next five years. 
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Figure 1: GEM Implementation Schedule 

FY 

For additional information on GEM, please review the GEM Program Document, which 
is available on the Trustee Council's website (http://www.oilspill.state.ak.us/gem/) along 
with other GEM-related information. · 

Status of GEM 

[NOTE: BY THE TIME THIS INVITATION IS ISSUED, GEM PROGRAM DOCUMENT 
SHOULD BE REVISED, APPROVED BY TC, AND ON TC'S WEB PAGE. LANGUAGE 
IN THIS SECTION WILL BE CHANGED ACCORDINGLY]. In August 2001, the GEM 
Program Document was submitted to the National Research Council (NRC) for review . 

. The Trustee Council received comments from the NRC in May 2002 and is in the 
process of revising the document. 

Also in May, the Scientific and Technical Advisory Committee (STAC) had its first 
meeting. The STAG is a standing committee that will play a key role in guiding the GEM 
program and ensuring it is implemented with a high degree of scientific integrity. The 
Council will be issuing a call for nominations for three subcommittees to support the 
STAC and program implementation: a lingering oil effects subcommittee, a GEM habitat 
subcommittee, and a data management subcommittee. The GEM habitat subcommittee 
may be further divided by habitat type (i.e., watershed, intertidal/subtidal, Alaska 
Coastal Current, and offshore). The subcommittees, which will be composed of 
scientists, resource managers, community members and other experts, will assist the 
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STAG in identifying priority areas for synthesis, research, and monitoring. 

Once the STAC and subcommittees are in place, the GEM program will begin full 
implementation. Until then, funded activities will be limited to synthesis projects and 
initial research in the intertidal/subtidal areas. An informal subcommittee process is 
already underway on the intertidal/subtidal area. Three workshops have been held-in 
November 2001, and January and April 2002-resulting in a general consensus on 
some limited research to be done in this habitat area. 

In February 2002, the Trustee Council issued Phase I of its FY 03 invitation which 
solicited proposals to (a) continue FY 02 projects on lingering oil-related injury and 
conduct new, ·innovative work on lingering oil effects and (b) continue FY 02 GEM 
transition projects and conduct new GEM-related synthesis projects. Sixteen GEM­
related proposals were received and are currently under review. The Council is 
scheduled to approve Phase I projects in August 2002. This document is Phase II of 
the FY 03 invitation and solicits proposals to begin implementation of GEM .. 

Invitation Topic Areas 

This invitation is organized by the following topic areas: cross-habitat linkage topics 
(which extend across GEM habitat types) and the intertidal/subtidal, watershed, Alaska 
Coastal Current (ACC), and offshore habitat areas. 

CROSS-HABITAT LINKAGES 

Cross-habitat linkages extend across GEM habitat types. 

Synthesis 

Synthesis projects build on and update the current understanding of the northern Gulf of 
Alaska. They bring together existing data from any number of disciplines, times, and 
regions to evaluate different aspects of GEM's central hypothesis arid key questions, as 
well as related ideas. Within the GEM program, synthesis is defined as interdisciplinary · 
and/or concerned with multiple habitat types. 

Synthesis is used (1) to provide direction for developing hypotheses to be tested and, 
combined With research and monitoring, to update and refine the GEM conceptual 
foundation; (2) as a tool-for example, in workshops, meetings, or publications-to inform 
stakeholders and the public about the developing understanding of the factors 
responsible for change in the marine environment; and (3) to solve resource 
management problems, by identifying new applications of existing information or by 
identifying opportunities to solve existing problems through collection of new 
information, Synthesis is a logical place to begin the cycle of monitoring and research, 
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but once used to initiate a project, it logically becomes a companion to research. In 
addition, synthesis will be conducted periodically throughout the GEM program. 

Phase I Proposals Recommended for Funding 

• Underway in FY 02 and recommended for continuation through the Phase I 
invitation: Project 02600 is synthesizing the results from 12 years of post-spill 
study in the Trustee Council's damage assessment and restoration programs. 

• Recommended for funding through the Phase I invitation: Project 03625 will 
prepare a synthesis paper on the present structure of the pelagic ecosystem of 
Prince William Sound. 

Phase II Invitation 

• Proposals are invited to use data, literature and other information sources from 
the Gulf of Alaska and adjacent waters to develop hypotheses for focusing 
GEM's long-term research and monitoring programs. 

• Proposals are invited to make important regional data sets or bodies of 
. literature more readily accessible to researchers in the biological and physical 

sciences, to natural resource managers, to resource-dependent people such as 
subsistence and commercial fishers, or to educators in natural sciences. 

• Proposals are invited to compile, assess and analyze biological and physical 
datasets from Exxon Valdez Oil Spill research from 1989 to the present 

Modeling 

Modeling projects make clear the relationships between the parts and processes of the 
ecosystem. Models are tools for organizing data and telling a story and can be written 
in a variety of media as verbal, visual, statistical, or numerical models. The purposes of 
modeling under GEM are to: (1) inform, communicate, and provide common problem 
definition; (2) identify core variables and relationships; (3) set priorities; (4) improve and 
develop experimental (monitoring) designs; and (5) improve decision-making and risk 
assessment. · 

Modeling, monitoring, and data management strategies must work in concert for each to 
be fully effective. Modeling is a pivotal link between monitoring and data management 
and information transfer on the one hand, and synthesis ahd research on the other. 
Modeling feeds back information to the monitoring program in the form of 
recommendations on how the monitoring program can be made more effective. 
Modeling also helps interpret data for the use of synthesis and research· activities. 
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Phase I Proposals Recommended for Funding 

• Underway in FY 02: Project 02603 is expanding the ocean circulation model 
developed under SEA (Sound Ecosystem Assessment) to the Gulf of Alaska. 

Phase II Invitation 

• The Trustee Council is not soliciting for modeling proposals .at this time, but will 
consider new innovative proposals in this area. 

Community Involvement 

Meaningful public and community participation is an essential. part of the Trustee 
Council's process. This includes involvement of communities -and stakeholders in 
monitoring, data analysis and issue prioritization and a commit111ent to communicate 
research results to the public through workshops, seminars, and the like. 

Phase I Proposals Recommended for Funding 

• Underway in FY 02 and recommended for continuation ~hrough the Phase I 
invitation: Project 02052 is . developing local natural r13source stewardship 
capacity in villages in the spill area; Projects 02210 and 02610 involve junior and 
senior high school students in marine research projects in the spill area; Project 
02561 is exploring involving local residents in long-term forage fish monitoring 
studies; Project 02636 is working to build a bridge· betwBen the scientific and 
commercial fishing communities. 

• Recommended for funding through the Phase I invitation: Project ·o3575 will 
design a community involvement and community-based monitoring component 
for GEM. - . 

Phase II Invitation 

• The Trustee Council is not soliciting for community involvemient proposals at this 
time, pending the results of Project 03575, Designing a Community 
Involvement/Community-Based Monitoring Plan for GEM (se;le above). 

HABITAT TOPICS 

Habitat topics are topics that are defined within a GEM habitat type!. 

Watershed 

Projects in the watershed habitat focus on long-term monitoring of marine-related 
productivity in watersheds to evaluate the effects of human activities and natural forces. 
The key question the GEM program seeks to answer with respect to watersheds is: 
What are the relative roles of natural forces (such as climate) and human activities 
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(such as habitat degradation and fishing) as distant and local factors in causing shalt­
term and long-lasting changes in marine-related piologica/ production in watersheds? 

Phase I Proposals Recommended for Funding 

• Underway in FY 02 and recommended for continuation through the Phase 
invitation: Project 02649 is reconstructing changes in sockeye salmon 
abundance using the 15N record left by salmon carcasses in the sediments of 
spawning lakes. 

• Will be completed in FY 02: Project 02612 is studying the role of marine-derived 
nutrients in the Kenai River ecosystem; Project 02668 is creating a database 
designed to improve management of citizen-collected water quality data. 

• Recommended for funding through the Phase I invitation: Project 03596 will 
support continued operation of a water flow gauge used in . water quality 
monitoring on the Ninilchik River. 

Phase II Invitation 

• The Trustee Council is not soliciting for watershed proposals at this time, but will 
consider new innovative proposals in this area. Synthesis proposals that cut 
across habitat types and may include watersheds are being solicited (see page 
XX). 

Intertidal/subtidal 

Projects in the intertidal/subtidal habitat area focus on identifying how human activities 
and natural events can change the community structure of the intertidal/subtidal 
(intertidal and subtidal) areas. The key question GEM seeks to answer with respect to 
intertidal/subtidal habitats is: What are the relative roles of natural forces (such as 
currents and predation) and human activities (such as small-scale development and 
increased urbanization) as distant and local factors in causing short-term and long­
lasting changes in the community structure and dynamics of intertidal/subtidal habitats? 

Phase I Proposals Recommended for Funding 

• Underway in FY 02 and recommended for continuation through the Phase I 
invitation: Project 02584 is exploring airborne remote sensing instrumentation as 
a monitoring tool for GEM; Project 02656 is investigating long-term patterns of 
productivity and species abundances in intertidal/subtidar communities via 
analysis of archaeological material and isotopes. 

• Underway in FY 02: Projects 02613 and 02619 are conducting aerial video 
imaging of the coastline from Prince William Sound to McCarty Fjord and along 
the northern section of Kodiak and Afognak islands. 
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Phase II Invitation 

• Proposals are invited to conduct baseline research on diversity and distribution of 
marine organisms at one or more locations within the GEM area. Successful 
proposals will be those that choose research sites based on a number of criteria 
including: availability of historical data on site biology and physiology, proximity to 
other research areas, relative level of pristineness, long-term stability of the site, · 
accessibility, and representativeness (in terms of biodiversity, GOA habitats, 
etc.). The GEM program is particularly interested in proposals that plan to use 
the coastal monitoring program being developed under the Census of Marine Life 
and the Diversitas Western Pacific and Asia (DIWPA) program. More information 
on these programs is available on the web at: 
http://www.coreocean.org/censhome.html (Census of Marine Life) or 
http://ecology.kyoto-u.ac.jp/%Egaku/diwpaindex.html (DIWPA protocol). 

• Proposals are invited to pull together existing data from previous research 
conducted by agencies and partners. Investigators are referred to the results of 
April 2002 workshop Detecting and Understanding Change in Intertidal/subtidal 
Environments: Planning for Habitat Mapping in the Gulf of Alaska (available at 
www.oiJspill.state.ak.us [NEED FULL CITE] for information on mapping and inventory 
priorities. Proposals in this category should specify the variables to be mapped, 
the mapping protocol, and the scale of the mapping effort. All mapping projects 
must include georeferenced data. 

Intertidal/subtidal-specific synthesis proposals are not being solicited. Synthesis 
proposals that cut across habitat types and may inClude intertidal/subtidal are 
being solicited (see page XX). 

Alaska Coastal Current (ACC) 

Projects in the Alaska Coastal Current (ACC) habitat focus on developing collaboration 
between physical and biological scientists to decide how best to detect changes in 
annual and seasonal production and transfer of energy to higher trophic levels. The key 
question GEM seeks to answer with respect to the ACC is: What are the relative roles of 
natural forces (such as the variability in the strength, structure and dynamics of the 
ACC) and human activities (such as fishing and pollution) in causing local and distant 
changes in production of phytoplankton, zooplankton, birds, fish and mammals? A 
significant amount of work is already being conducted· in this area under the auspices of 
the GLOBEC · (Global Ocean Ecosystem Dynamics) and OCC (Ocean Carrying 

. Capacity) programs. The Trustee Council is interested in identifying gaps in current 
research that provide opportunities for collaboration with research partners On questions 
of primary interest to GEM. These include variability in the current structure and 
dynamics [OF WHAT? SEEMS LIKE SOME WORDS ARE MISSING], nutrient supply, 
and selected populations and the processes affecting populations. 
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Phase I Proposals Recommended for Funding 

• Underway in FY 02 and is recommended for continuation through the Phase 1 

invitation: Project 02340 supports hydrographic station GAK1 and the 
accompanying retrospective analysis of the station's data record. 

Phase II Invitation 

• The Trustee Council is not soliciting for ACC proposals at this time, but will 
consider new :innovative proposals in this area. Synthesis proposals that cut 
across habitat types and may include the ACC are being solicited (see page XX). 

Offshore 

Projects in the offshore habitat focus on the effect of the Alaska gyre on the natural 
variability in seasonal and annual productivity along the continental shelf and the ACC. 
The· key question GEM seeks to answer with respect to the offshore habitat area is: 
What are the relative roles of natural forces (such as changes in the strength of the 
ACC and Alaskan Stream, mixed layer depth of gyre, wind stress and downwelling) and 
human activities (such as pollution) in determining production of carbon and its 
shoreward transport? 

Phase I Proposals Recommended for Funding 

• Underway in FY 02 and recommended for continuation through the Phase I 
invitation: Project 02614 is testing the ships-of-opportunity concept by installing 
a thermosalinograph and fluorometer on an oil tanker traveling between Valdez 
and Long Beach. 

• Underway in FY 02: Project 02552 is gathering and analyzing data from the 
Hinchinbrook Entrance buoy; Project 02624 is installing a continuous plankton 
recorder on an oil tanker traveling between Valdez and Long Beach and on a 
second vessel along a Vancouver, B.C. to Kamchatka monitoring line; Project 
02671 is developing logistics for a network of ships of opportunity in Kachemak 
Bay. 

Phase II Invitation 

• The Trustee· Council is not soliciting for offshore proposals. at this time, but will 
consider new innovative proposals in this area. Synthesis proposals that cut 
across habitat types and may 'include the offshore are being solicited (see page 
XX). . 
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The Alaska Department of Fish and Game administers all programs and activities free from 
discrimination on the basis of sex, color, race, religion, national origin, age, marital status, 

pregnancy, parenthood, or disability. For information on alternative formats available for this 
and other department publications, contact the department ADA coordinator at (voice) 907-

465-4120 or (telecommunication device for the deaf) 1-800-478-3648. 

This publication was released by the Exxon Valdez Oil Spill Trustee Council and 
produced at a cost of $1.30 per copy. 
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PLEASE COMMENT 

You can help the Trustee Council by reviewing this draft work plan and letting them 
know your priorities for Fiscal Year 2003. Your comments must be received prior to 
Council action on the work plan, which is scheduled for August 6, 2002: 

Mail: Exxon Valdez Oil Spill Trustee Council 
441 West 5th Ave., Suite 500 
Anchorage, AK 99501-2340 
ATTENTION Draft Work Plan for FY 2003: Phase I 

Telephone: Telephone: (907) 278-8012 
Toll free in Alaska: 1-800-478-7745 
Toll free outside Alaska: 1-800-283-7745 
Collect calls will be accepted from fishers and boaters who 
call through the marine operator. 

Fax: (907) 276-7178 

E-mail: sandra_schubert@oilspill.state.ak.us 

Public Hearing: Public comment will be taken at 9:30 a.m. on August 6, 2002 
during the Trustee Council's meeting. 
Access to the public hearing will be available via 
teleconference to all communities and villages in the oil spill 
region. Contact Cherri Womac at the telephone numbers 
above if you would like to participate. 
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Dear Reviewer, 

Each year the Exxon Valdez Oil Spill Trustee Council funds activities to 
restore the resources and services injured by the 1989 Exxon Valdez oil spill. Public 
input is an essential part of the Council's decision-making process. This draft work 
plan has been prepared to solicit your comments on activities proposed for funding 
in Fiscal Year 2003 (FY 03). Comments may be submitted up until August 6, 2002 
when the Council is scheduled to make its decision on this phase of the FY 03 work 
plan. Public comment will also be taken during the Council meeting (the public 
comment period is scheduled for 9:30 a.m. on August 6). 

FY 03 will be the first year of GEM implementation (GEM is the Gulf of Alaska 
Ecosystem Monitoring and Research Program, the Trustee Council's effort to 
ensure the long-term health and conservation of the resources injured by the spill). 
However, proposals to implement GEM have not yet been solicited and are not 
included in this draft work plan. In a departure from previous years, the FY 03 work 
plan has two phases. Phase I, which is presented in this draft document, includes 
ongoing projects on lingering oil-related injury and ongoing GEM transition projects, 
as well as a few new proposals to conduct innovative work on lingering oil effects 
and perform GEM-related synthesis. GEM implementation proposals, and 
additional GEM-related synthesis proposals, will be invited in a Phase II invitation to 
be issued in mid-July 2002. 

The two-phased approach for the FY 03 work plan was necessary to 
accommodate the schedule for external scientific review of the GEM Program 
Document. Review of the GEM Program Document, which describes the long-term 
monitoring and research program, was completed by the National Research Council 
of the National Academy of Sciences in May 2002. We are currently in the process 
of revising the document to respond to the review comments, and will be asking the 
Trustee Council to approve a revised document in early July. Issuance of the Phase 
II invitation will follow Trustee Council approval of the GEM Program Document. 
The current revision of the GEM Program Document can be viewed on our web 
page at www.oilspill.state.ak.us 

In Phase I, eleven proposals related to lingering oil effects are recommended 
for funding. All but two of these proposals would continue work begun in earlier 
years. The two new proposals would further explore the potential effects of 
remaining intertidal oil deposits on the food web, focusing on sea otters and 
harlequin ducks which have not recovered from the effects of the oil spill (Project 
/620) and on sublethal impacts on mollusk physiology and how this might affect the 
rate of their recovery (Project /587). The sum recommended for the work on 
lingering oil is roughly $1.2 million. 
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Nineteen proposals related to GEM are recommended for funding. These 
proposals are all considered "GEM transition" projects, as they would synthesize 
data sets, develop innovative monitoring strategies, or test tools that are expected to 
be useful under GEM. Projects to actually conduct long-term monitoring will be 
addressed through the Phase II invitation and are not part of this draft work plan. 
The four new proposals in the GEM transition category would develop a draft 
community involvement and community-based monitoring plan (Project /575), 
provide a small amount of interim funding to prevent loss of a year in a time-series 
of data on freshwater runoff in the Ninilchik River (Project /596), create a GIS map 
of water quality monitoring sites (Project /607), and synthesize stable isotope ratio 
data collected under earlier EVOS projects (Project /625). The sum recommended 
for GEM-related work is roughly $1.7 million. 

One additional proposal, which funds overall operation of the Trustee 
Council's programs (administrative operations and public information), is also 
recommended for funding in Phase I. The cost of Project /100 is roughly $1.1 
million. 

A final comment concerns an activity that is not funded through the work plan, 
but which helps to complete the picture of the Trustee Council's restoration effort. 
The Council's program to protect habitats important to the recovery of injured 
resources and services continues to achieve its goals, with purchase agreements 
and conservation easements now having been negotiated for 643,675 acres of land. 
The Council's ongoing commitment to habitat is reflected in its March 1999 decision 
to earmark $25 million for long-term habitat protection beginning October 1, 2003. 

I am interested in your thoughts and ideas in regard to this draft work plan, as 
well as on the Trustee Council's restoration efforts in general. Comments on this 
work plan will be most useful if they are received by July 26. However, comments 
will be provided to the Council up until August 6, when the Council is scheduled to 
make its decision on the FY 03 Phase I work plan. See the "Please Comment" 
section opposite the table of contents for how to submit comments. 

Sincerely, 

~1'\t~~ 

Molly McCammon 
Executive Director 
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The Work Plan Process 

Each year the Exxon Valdez Oil Spill Trustee Council funds proposals to restore the 
resources and services injured by the oil spill. For fiscal year 2003 (October 1, 
2002 through September 30, 2003), the work plan is being developed in two phases: 

Phase I, which is the subject of this draft work plan, consists of proposals to 
(a) continue FY 02 projects on lingering oil-related injury and conduct new, 
innovative work on lingering oil effects and (b) continue FY 02 GEM transition 
projects and conduct new GEM-related synthesis projects. (GEM is the Gulf 
of Alaska Ecosystem Monitoring and Research Program, the Trustee 
Council's long-term commitment to gathering information about the physical 
and biological components that make up the Gulf of Alaska marine 
ecosystem.) Phase I also includes the science and data management, public 
information, and administrative components of the Trustee Council's 
program. 

Phase II will consist of proposals to begin implementation of GEM. An 
invitation soliciting proposals for Phase II will be issued in mid-July 2002. 

The Trustee Council has not yet decided which Phase I projects to fund. They will 
make their decision on August 6, 2002, using comments from the public and the 
Public Advisory Group, evaluations of independent scientific reviewers and legal 
advisors, and recommendations from the Executive Director. Milestones in 
development of the FY 03 work plan are described in Table 1. 

Table 1. Milestones for FY 03 Work Plan 

Feb. 15,2002 
April 15, 2002 
May 11-12, 2002 

June 5, 2002 

-+ June 15, 2002 
June 20, 2002 

July 15, 2002* 
Aug.6,2002 
Sept. 4, 2002* 
Oct. 28, 2002* 
Nov. 25, 2002* 
*tentative date 

Phase /Invitation issued. 
33 proposals requesting $4.3 million received. 
Chief Scientist and core reviewers met to discuss the 
scientific and technical merits of proposals. 
Executive Director discussed proposals with Trustee 
agencies and Public Advisory Group representatives and 
formed preliminary recommendations. 
Phase I Draft Work Plan available. 
Public Advisory Group meets to advise Trustee Council on 
Phase 1 Draft Work Plan. 
Phase II Invitation issued. 
Trustee Council meets to decide on Phase I Work Plan. 
Phase II proposals due. 
Phase II Draft Work Plan available. 
Trustee Council meets to decide on Phase II Work Plan. 
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Funding Caps 

As part of its decision to establish a long-term research and monitoring program, the 
Trustee Council adopted a long-term investment strategy which includes annual 
funding caps for FY 03 and all future years. The caps include all research, 
monitoring, and general restoration projects as well as the science and data 
management, public information, and administrative costs of the program. 

As illustrated in Table 2, for FY 03 the Trustee Council has adopted a cap of $6 
million. The public information/administrative component of the program is expected 
to cost roughly $1.1 million in FY 03, leaving roughly $4.9 million for research, 
monitoring and general restoration projects (both Phases I and II). 

The cap for FY 04 has also been set at $6 million. In FY 05 and beyond, the cap 
will be determined by investment earnings. The Trustee Council's investment 
strategy provides for spending at a level not to exceed 4.5 percent of the average 
market value of the investment fund over the prior three to five years. 

Table 2. Work Plan Funding 

Prior Year Authorizations: Research, Monitoring & General 
Restoration Projects Only 
FY 96 $18.2 million 
FY 97 $16.2 million 
FY 98 $14.0 million 
FY 99 $11.6 million 
FY 00 $ 8.4 million 
FY 01 $ 5.9 million 

Future Caps: Research, Monitoring & General Restoration 
Projects, Data & Science Management, Public Information 
& Administration 

• FY 03 $ 6.0 million 
FY 04 $ 6.0 million 
FY 05 $ 5.6 million (estimate) 
FY 06 $ 5.7 million (estimate) 
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Preliminary Recommendations 

This section summarizes the Executive Director's preliminary recommendations for 
FY 03 Phase I. These recommendations are made for public review and may be 
revised before they are provided to the Trustee Council in early August. 

In response to the FY 03 Phase /Invitation, the Trustee Council received 33 
proposals totaling $4,291 ,900. The Executive Director's preliminary 
recommendation of which proposals to fund is summarized in Table 3. 

Table 3. Summary of Executive Director's Preliminary Recommendation 
No. Category Explanation FY 03 Cost Proi. 

Fund Project has high technical merit with significant 7 $1,826,800 
contribution toward achieving the Trustee Council's 
program objectives. Project recommended for Council 

--------------- ~~~~~~~-------------------------------------------- ------- ---------------
Fund Same as above except that certain issues need to be 20 $1,621,900 
Contingent resolved before funding is approved. Project 

recommended for Trustee Council approval if these 
issues can be resolved. --------------- ----------------------------------------------------- ------- ---------------

Defer A decision on whether or not to fund project in FY 03 4 $616,700 
Decision cannot be made without more information. In many 

cases, needed information will not be available until after 
this summer's field season. For such projects, a 
recommendation will be made to the Trustee Council in 
November or December 2002. 

Total: 31 $4,065,400 

Do Not Fund Project not recommended for funding in FY 03. In some 
cases, it is recommended that a project be reconsidered 
in the future. In other cases, the project is not legally 
permissible, has technical problems, or would not 
significantly contribute to the Trustee Council's program 
ob~ectives. 

2 

The sum of the projects in the fund, fund contingent, and defer decision categories 
is $4,065,400. This amount is within the $6 million cap adopted by the Trustee 
Council and leaves roughly $2 million for funding under the FY 03 Phase II work 
plan. 

Prior to Council action on the FY 03 Phase I work plan, it is possible that some 
projects in the fund contingent category will not be funded because their issues will 
not be resolved, and some projects in the defer category will not prove feasible or 
appropriate when additional information is evaluated. In addition, further review may 
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result in some projects currently recommended for funding not being recommended 
in August, or not being approved by the Council. 

Of the projects in the fund, fund contingent, and defer decision categories, most are 
continuing efforts also funded by the Trustee Council in FY 02. As illustrated in 
Table 4, a few new projects are also being recommended for funding. The FY 03 
Phase II work plan will likely consist almost entirely of new projects. 

Table 4. Summary of Executive Director's Preliminary Recommendation: 
New and Continuing Projects (Fund, Fund Contingent, and Defer) 

New Projects 

Continuing Projects 

Exxon Valdez Trustee Council 
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Rec;:ommended for 

Funding 

6 

25 
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Total Cost ,of Projects 
Recomme!nded for 

Funding 

$:637,500 

$3,427,900 
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Description of Projects and Recommendations 

A project-by-project list of the Executive Director's preliminary recommendations 
follows. 

Spreadsheet A is a summary spreadsheet which shows FY 03 and FY 04 costs 
of projects recommended as fund, fund contingent, or defer decision. 
Spreadsheet A is arranged by cluster (see below). 

NOTE: A "$0" in the spreadsheet means that no funding is recommended. A 
blank space means that the estimated funding level is not yet known or that a 
recommendation on funding has not been made. 

Spreadsheet 8 describes each project received by the Trustee Council and 
contains the text of the Chief Scientist's and the Executive Director's preliminary 
recommendations. It also indicates who proposed each project, which Trustee 
agency would be responsible for project management, and whether the project 
is continuing (i.e., was also funded by the Council in FY 02) or new. 
Spreadsheet 8 is arranged in numerical order. 

Description of Clusters 

In Spreadsheet A, projects are organized in the following clusters of like projects. 
Cluster assignments are based on the underlying objective of each project or the 
type of activity the project would perform. These clusters are simply an 
organizational device to assist in presentation of the work plan. 

Oil Spill: Lingering Injury projects study the effects of oiling on injured species and 
whether oil is continuing to affect species recovery. 

Oil Spill: Recovery Monitoring projects monitor the status of injured populations. 

Oil Spill: Ecosystem Recovery & Function projects take a broader view of recovery 
by considering oil effects as well as other possible influences (e.g., climate change, 
food supply, etc.). 

GEM Cross-Habitat Linkage: Synthesis projects build on and update the current 
understanding of the northern Gulf of Alaska. They bring together existing data from 
various disciplines, times, and regions to evaluate different aspects of GEM's central 
hypothesis and key questions. 

GEM Cross-Habitat Linkage: Community Involvement projects involve communities 
and stakeholders in monitoring, data analysis and issue prioritization and 
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communicate research results to the public through workshops and seminars. 

GEM: Watershed Habitat projects focus on long-term monitoring of marine-related 
productivity in watersheds to evaluate the effects of human activities and natural 
forces. 

GEM: Intertidal/Subtidal Habitat projects focus on identifying how human activities 
and natural events can change the community structure of the intertidal and subtidal 
areas. 

GEM: Alaska Coastal Current Habitat projects focus on developing collaboration 
between physical and biological scientists to decide how best to detect changes in 
annual and seasonal production and transfer of energy to higher trophic levels. 

GEM: Offshore Habitat projects focus on the effect of the Alaska gyre on the natural 
variability in seasonal and annual productivity along the continental shelf and the 
Alaska Coastal Current. 

Data Management & Information Transfer projects improve the Trustee Council's 
data management system or increase access to data. 

Science Management projects provide for independent scientific review of proposals 
and results and for project management functions of the Trustee agencies. 

Public Information/Administration projects inform the public of restoration activities 
and support operations of the Trustee Council and the Public Advisory Group. 
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• 
SPREADSHEET A: EXECUTIVE DIRECTOR'S PRELIMINARY RECOMMENDATION 

FY03 Prelimina~ Recommendation 
Proj. No. Project Title Request FY03 FY04 

Oil Spill: Lingering Injury $666.6 $457.2 $52.7 

03190 Linkage Map for Pink Salmon Genome $80.3 $25.0 $0.0 Fund contingent 

03290 Hydrocarbon Database $22.7 $22.7 $22.7 Fund contingent 

03476 Effects of Oiled Incubation on Salmon Reproduction $37.4 $37.4 $0.0 Fund contingent 

03585 Lingering Oil: Bioavailability & Effects $52.1 $52.1 $0.0 Fund contingent 

03594 Toxicity Testing: Alaska Green Urchin $134.1 $0.0 $0.0 Do not fund 

03620 Lingering Oil: Exposure Pathways/Population Status $340.0 $320.0 $30.0 Fund contingent 

Oil Spill: Recovery Monitoring $413.2 $359.7 $0.0 

03012-BAA Killer Whale Monitoring $17.8 $17.8 Fund contingent 

03462 Herring Disease $78.5 $25.0 $0.0 Fund contingent 

03558 Harbor Seals: Monitoring Technologies $281.6 $281.6 $0.0 Defer 

03574-BAA Bivalve Recovery on Treated Beaches $35.3 $35.3 $0.0 Fund 

Oil Spill: Ecosystem Recovery & Function $399.2 $360.2 $0.0 

03423 Nearshore Vertebrate Predators: Population Change $216.2 $215.2 $0.0 Fund part contingent; defer part 

03587-BAA Cellular Processes of Recovery $183.0 $145.0 $0.0 Defer 

GEM Cross-Habitat Linkage: Synthesis $313.0 $249.8 $184.8 

03600 EVOS Synthesis, 1989-2001 $212.0 $212.0 $184.8 Fund contingent 

03607-BAA GIS Map of Water Quality Monitoring Sites $12.8 $12.8 $0.0 Defer 

03625-BAA Isotope Ecology Synthesis $32.6 $25.0 $0.0 Fund contingent 
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SPREADSHEET A: EXECUTIVE DIRECTOR'S PRELIMINARY RECOMMENDATION 

FY03 Prelimina~ Recommendation 
Proj. No. Project Title Request FY03 FY04 

03631-BAA Top-Down Process Synthesis $55.6 $0.0 $0.0 Do not fund 

GEM Cross-Habitat Linkage: Community Involvement $511.2 $511.2 $0.0 

03052 Tribal Natural Resource Stewardship $177.3 $177.3 Defer 

03210 PWS/LCI Youth Area Watch $96.8 $96.8 Fund contingent 

03561 Community-Based Forage Fish Sampling $17.8 $17.8 $0.0 Fund 

03575-BAA Community Involvement/Monitoring Plan $107.5 $107.5 $0.0 Fund part/Fund part contingent 

03610 Kodiak Island Youth Area Watch $61.8 $61.8 Fund 

03636-BAA Commercial Fishing Management Applications $50.0 $50.0 $0.0 Fund contingent 

GEM: Watershed Habitat $106.3 $108.0 $26.6 

03596 Flow Data: Kenai Peninsula Salmon Stream $15.5 $27.2 $0.0 Fund contingent 

03649 Reconstructing Sockeye Populations $90.8 $80.8 $26.6 Fund contingent 

GEM: Intertidal/Subtidal Habitat $99.0 $94.0 $0.0 

03584 Airborne Remote Sensing Tools $44.0 $39.0 $0.0 Fund contingent 

03656 Nearshore Analysis: Archaeology & Isotopes $55.0 $55.0 $0.0 Fund contingent 

GEM: Alaska Coastal Current Habitat $50.6 $50.6 $32.1 

03340 Long-Term Oceanographic Monitoring (GAK1) $50.6 $50.6 $32.1 Fund contingent 

GEM: Offshore Habitat $20.9 $17.8 $0.0 

03614 Ships of Opportunity: Temp./Salinity/Fiuorescence $20.9 $17.8 $0.0 Fund contingent 
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SPREADSHEET A: EXECUTIVE DIRECTOR'S PRELIMINARY RECOMMENDATION 

Proj. No. Project Title 

Data Management & Information Transfer 

03455 GEM Data System 

03550 ARLIS 

Science Management 

03250 Project Management 

03630 Science Management 

Public Information/Administration 

03100 Public Info. & Admin. 

PageA-3 

Total: 

FY03 
Request 

$318.5 

$218.2 

$100.3 

$254.7 

$254.7 

$1,138.7 

$1,138.7 

$4,291.9 

FY03 

$318.5 

$218.2 

$100.3 

$399.7 

$145.0 

$254.7 

$1,138.7 

$1 '138.7 

$4,065.4 

Preliminary Recommendation 

FY04 

Fund 

Fund 

Fund contingent 

Fund 

Fund 

$296.2 
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Proposer 

Lead Agency 

New or Cont'd 

FY 03 Request 

FY03 Recom. 

FY 04 Request 

FY04 Recom. 

Abstract 

Chief Sci. Rec. 

Exec. Dir. Rec. 

Page B-1 

How to Read Spreadsheet B -
Description of Projects and Recommendations 

The individual, organization, or Trustee agency that submitted the project proposal. 

The Trustee agency (DOl, NOAA, USFS, ADEC, ADFG, or ADNR) to which the project will be 
assigned for project management purposes. 

Whether or not the project is the continuation of a project funded by the Trustee Council in FY 02. 
Also, what year FY 03 is in the Council's funding of the project, followed by the total number of years 
Council funding is expected to be sought (e.g., 3rd year of a 3-year project). 

The amount of funding requested by the project proposer for fiscal year 2003 (October 1, 2002 -
September 30, 2003). 

The Executive Director's preliminary recommendation of the amount of funding that should be 
approved for the project for FY 03. 

For multi-year projects, the amount of funding requested by the project proposer for fiscal year 2004 
(October 1, 2003- September 30, 2004). 

For multi-year projects, the estimated project cost for FY 04, based on the Executive Director's 
preliminary recommendation for FY 03. 

A brief summary of the project. 

The text of the Chief Scientist's recommendation on the project's technical merit. As in past years, 
the Chief Scientist's Recommendation is that of Dr. Robert Spies. Beginning with the FY 03 Phase II 
work plan, the scientific recommendation on GEM projects will be developed by a Scientific and 
Technical Advisory Committee (STAC). Dr. Spies will continue to develop the scientific 
recommendation on lingering oil projects. 

The text of the Executive Director's preliminary recommendation on project funding for FY 03. 
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SPREADSHEET 8: EXECUTIVE DIRECTOR•s PRELIMINARY RECOMMENDATION 

Proj.No. Project Title Proposer 
Lead 

Agency 
New or 
Cont'd 

FY 03 FY 03 FY 04 FY 04 
Request Recom. Request Recom. 

03012-BAA Photographic Monitoring of Resident 
Killer Whales 

C. Matkin/North Gulf Oceanic 
Society 

NOAA Cont'd 
11th yr. 

$17.8 $17.8 $18.2 

Project Abstract Chief Scientist's Recommendation 
This project will support monitoring of the resident AB This project will monitor an important killer whale 
pod of killer whales and other resident pods as part of a pod. Killer whales are a top trophic-level, sentinel 
cooperative program with the Alaska Sealife Center and species that is dependent on the integrity of the 
various foundations. Monitoring has occurred on a marine ecosystem. Killer whales are also an 
yearly basis since 1984; this long-term data set was increasingly important species for tourism, i;in 
crucial in evaluating the oil spill effects on killer whales. industry that is worth many millions of dollars per 

year. The killer whale population in the Gulf of 
Alaska has been increasing and overall the 
population appears to be healthy. However, the AB 
pod declined precipitously at the time of the spill 
and, for a time after the spill, appeared to be in 
danger of complete disintegration. The AB pod has 
grown since about 1994 and pod disintegration now 
seems less likely. The continuation of this 
monitoring project will provide continuing data about 
the status of the AB pod. Fund, lower priority. 

Executive Director's Preliminary Recommendation 
Fund FY 03 only contingent on completion of 
manuscripts funded in prior years (mating systems and 
niche partitioning). A decision on funding in FY 04 and 
beyond has not yet been made. Funding in FY 03 is 
reduced from earlier years to reflect the additional 
sources of funds available to the principal investigator 
for continued monitoring of killer whales in Prince 
William Sound and Kenai Fjords. 

03052 Tribal Natural Resource Stewardship 
and Meaningful Tribal Involvement in 
GEM 

P. Brown- Schwalenberg/CRRC ADFG Cont'd 
9th yr. 

$177.3 $177.3 $192.6 

Project Abstract Chief Scientist's Recommendation Executive Director's Preliminarv Recommendation 
In FY 03, this project will focus on four objectives: (a) The Trustee Council has committed to community Defer decision on funding this project pending a review 
establishing Core Action Plans for the Tribal Natural involvement in both the GEM and ongoing oil spill of FY 02 results (completion of Tribal Natural Resource 
Resource Management Plans being developed in FY 02, programs. This proposal cannot be fully evaluated Management Plans; tribal participation in technical 
(b) identifying priority regional and community-specific until the Tribal Natural Resource Management workshops/training sessions; communication of EVOS 
research and monitoring issues and concerns and fitting Plans scheduled for completion in FY 02 from this results to villages). If funded, the Detailed Project 
them to community-based research and monitoring project have been reviewed by the Trustee Council. Description and budget need to be revised to more 
activities, especially those related to GEM, (c) These need to be reviewed for their content, directly build on the work performed in FY 02 and to 
conducting a "Wisdomkeeper Series" for discussing and relationship to GEM, and community commitment to avoid duplication with Project 03575, Designing a 
sharing research and monitoring issues with selected implementation of the plans. Defer funding pending Community Involvement/Community Based Monitoring 
biologists, scientists, elders, and traditional knowledge receipt of these plans. Plan for GEM. The overall goal of this 
experts, and (d) developing pilot community-based project--community involvement and development of 
research and monitoring projects for potential local stewardship capacity--is a priority of the Trustee 
implementation in FY 04. Communities involved in the Council and an essential component of GEM. 
project are Tatitlek, Chenega Bay, Port Graham, 
Nanwalek, Cordova/Eyak, Seward/Qutekcak, Seldovia, 
Valdez, Kodiak Island Region/Ouzinkie, and the Alaska 
Peninsula Region/Chignik Lake. 
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I 
:JI"'KEADSHEET B: EXECUTIVE DIRECTOR'S PRELIMINARY RECOMMENDATION 

Proj.No. Project Title 

03100 Public Information and Administration 

Proposer 

All Trustee Council Agencies 

Lead 
Agency 

ALL 

New or 
Cont'd 

Cont'd 

FY03 
Request 

$1,138.7 

FY03 
Recom. 

$1,138.7 

FY 04 FY04 
Request Recom. 

Project Abstract Chief Scientist's Recommendation Executive Director's Preliminary Recommendation 
Fund, but continue budget review (the amount in the 
recommended column above is a placeholder). This 
project provides overall support for administration and 
implementation of the Trustee Council's programs. 

This project provides overall support for public Proposal not reviewed. 
involvement and administration of the restoration 
program, including GEM. It includes funding for the 
Trustee Council staff working at the direction of the 
Executive Director, public involvement efforts including 
the active participation of the Public Advisory Committee 
(PAC), and management of the EVOS Investment Fund. 

03190 Construction of a Linkage Map for the 
Pink Salmon Genome 

Project Abstract 
This is the final year of a project based upon 
experiments conducted at the Alaska Sealife Center 
that use a linkage map that was constructed to test for 
effects of regions of the genome on traits that are 
important to the recovery of pink salmon (e.g., growth 
and survival). In summer 2001, 259 sexually mature 
adults were collected in Resurrection Bay from the 1999 
cohort produced from wild pink salmon collected from 
Likes Creek. In FY 03, the analysis of the genotypes in 
the returning adults will be completed to test for genetic 
differences in marine survival and other life history traits 
(e.g., body, size, egg number, and egg size). 
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F. Allendorf/Univ. Montana ADFG Cont'd 
8th yr. 
8 yr. project 

$80.3 $25.0 $0.0 $0.0 

Chief Scientist's Recommendation Executive Director's Preliminary Recommendation 
This is the final year of a long-term project that has Fund contingent on submittal and approval of a revised 
done a good job overcoming unexpected technical Detailed Project Description and budget that reduce the 
challenges. The genome map will be a benefit to a project's scope to preparation of manuscripts/final 
variety of future studies of pink salmon, and will be report only (the amount in the recommended column 
useful for future pink salmon management in above is a placeholder). This project is important for 
Southcentral Alaska. Based on the proposal, it understanding the genetic traits of pink salmon that 
appears that much of the data analysis is affect growth and survival. In addition, the work being 
completed, and it seems appropriate to provide the done under this project will contribute to answering 
principal investigator with funding to complete the questions important to fisheries management about 
identified manuscripts. Fund manuscript preparation hatchery/wild fish interactions. For example, are 
only, at a reduced level. hatchery fish changing the gene pool in a way that 

makes wild fish maladapted to their environment? Are 
enough hatchery fish getting into streams to affect 
productivity of wild fish? How adapted are wild fish to 
particular streams? 
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SPREADSHEET 8: EXECUTIVE DIRECTOR•s PRELIMINARY RECOMMENDATION 

Proj.No. Project Title 

03210 Youth Area Watch 

Project Abstract 

This project links students in the oil spill impacted area 
with research and monitoring projects funded by the 
Trustee Council. The project involves students in the 
restoration process and provides these individuals the 
skills to participate in restoration now and in the future. 
Youth conduct research identified and delegated by 
principal investigators who have indicated interest in 
working with students. Youth Area Watch fosters 
long-term commitment to the goals set out in the 
restoration plan and is a positive community investment 
in that process. Participating communities in FY 03 will 
be Tatitlek, Chenega Bay, Cordova, Nanwalek, Port 
Graham, Seldovia, Seward, Valdez, and Whittier. 

03250 Project Management 

Proposer 
Lead 

Agency 
New or 
Cont'd 

FY 03 FY 03 FY 04 FY 04 
Request Recom. Request Recom. 

R. Delorenzo/Chugach School 
District 

ADFG Cont'd 
8th yr. 

$96.8 $96.8 $85.6 

Chief Scientist's Recommendation 

This project is a success story for community 
involvement in EVOS research, through the 
participation of young people in the public school 
system. The proposers recognize EVOS projects 
will be changing with implementation of GEM and 
are willing to adapt. The proposers also have done 
an excellent job of obtaining supplemental funding 
and reducing reliance on EVOS funding. However, 
the proposal provides insufficient information to 
judge progress. It could be strengthened with 
greater attention to the results of prior efforts, such 
as Youth Area Watch students choosing to pursue 
higher education in science. In addition, the annual 
reports are not a useful gauge of program 
accomplishments and progress, so accountability is 
lacking. By contrast, the Kodiak Youth Area Watch 
annual reports (Project /61 0) provide specific 
information on accomplishments, problems 
encountered and solutions. Fund contingent on 
receipt of a revised annual report (01210) that 
indicates that satisfactory progress is being made. 

Executive Director's Preliminary Recommendation 

Fund contingent on submittal and review of (a) a revised 
FY 01 annual report (01210) that addresses the Chief 
Scientist's concerns and (b) a satisfactory annual report 
for FY 02 (02210). Youth Area Watch involves local 
youth in restoration projects. In FY 03, youth in 
Chenega Bay, Cordova, Nanwalek, Port Graham, 
Seldovia, Seward, Tatitlek, Valdez, and Whittier will 
participate. 

All Trustee Council Agencies ALL. Cont'd $145.0 

Project Abstract Chief Scientist's Recommendation Executive Director's Preliminarv Recommendation 

Fund at roughly $145,000 contingent on submittal and 
review of individual agency project management 
budgets (the amount in the recommended column 
above is a placeholder). Project management helps 
provide accountability for the work plan process. 

Project management supports those Trustee agencies Proposal not reviewed. 
that administer and/or implement EVOS projects on 
behalf of the Trustee Council. Tasks performed by 
project managers include coordinating activities between 
principal investigators and the Trustee Council Office, 
reviewing project expenditure activity, assisting in the 
development of project proposals, and tracking project 
reports. 
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SPREADSHEET B: EXECUTIVE DIRECTOR'S PRELIMINARY RECOMMENDATION 

Lead New or FY03 FY03 FY04 FY04 
Proj.No. Project Title Proposer Agency Cont'd Request Recom. Request Recom. 

03290 Hydrocarbon Database and J. Short, B. Nelson/NOAA NOAA Cont'd $22.7 $22.7 $22.7 $22.7 
Interpretation Service 12th yr. 

Project Abstract Chief Scientist's Recommendation Executive Director's Preliminary Recommendation 

This ongoing project provides data and sample archiving This is a small project, but critical to tracking Fund contingent on submittal of overdue reports 
services for all samples collected for hydrocarbon remaining oil and its fate. Studies that will focus on (00195, 01195, 01499) and manuscript (00598). This 
analysis in support of Trustee Council projects. These whether the remaining intertidal subsurface oil in project provides the ongoing analysis and interpretation 
data represent samples collected since the oil spill in Prince William Sound is contaminating the food web of hydrocarbon data for other Trustee Council funded 
1989 to the present and include environmental and require the support of this service project. As the studies. 
laboratory National Resource Damage Assessment and amount of oil from the spill subsides, the identity of 
restoration data. Additionally, this project provides the hydrocarbon sources is a question that 
interpretive services for hydrocarbon analysis, public assumes greater importance. This project makes 
releases of the hydrocarbon and pristane databases, source identification determinations based on the 
and storage and maintenance of the hydrocarbon chemical analyses that are stored in the database. 
sample archives. The technical approach is sound, as has been 

demonstrated by more than ten years of successes. 
The approach and products from this study have 
appeared in many peer reviewed publications. 
Fund. 

03340 Toward Long-Term Oceanographic 
Monitoring of the Gulf of Alaska 
Ecosystem 

T. Weingartner/ UAF ADFG Cont'd 

6th yr. 
$50.6 $50.6 $32.1 $32.1 

Project Abstract 

Interannual variations in temperature and salinity on the 
northern Gulf of Alaska shelf reflect environmental 
changes that affect this marine ecosystem. Quantifying 
and understanding this variability require long time 
series such as the 32-year record at hydrographic 
station GAK1 near Seward. This project continues this 
time series, quantifies the synoptic, seasonal, and 
interannual variability, and seeks to understand the 
reasons for this variability. It will also begin to examine 
interannual variations in near-surface stratification and 
the timing of the spring bloom on the inner Gulf of 
Alaska shelf. The data will be used to predict the 
baroclinic component of the mass and freshwater 
transport variability in the Alaska Coastal Current in the 
northern gulf. 
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Chief Scientist's Recommendation 

This excellent project provides new insights into 
physical forcing/control of primary production and 
mass transport. The synthesis efforts are allowing 
new insights into proxy measures that might be 
applied to the 35-year historical record to 
understand long-term ecosystem variability. This is 
an excellent investment in a long-term data set that 
will pay future dividends in fish and wildlife 
management. Fund. 

Executive Director's Preliminary Recommendation 

Fund, including proposed upgrade of mooring (addition 
of another temperature/conductivity recorder with 
fluorometer and transmissometer) contingent on (a) 
receipt of a description of the deployment procedure 
intended to insure against loss of data and (b) submittal 
of the manuscript promised in FY 02 analyzing the 
relationship between atmospheric pressure, 
precipitation, and density structure of the Alaska 
Coastal Current. This project provides for continued 
Trustee Council support of hydrographic station GAK1 
and the accompanying retrospective analyses of the 
station's data record. GAK1 provides a long-term data 
set that allows characterization of the Alaska Coastal 
Current, which is essential to understanding 
climatological forcing of productivity and will be 
important for GEM. 
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SPREADSHEET 8: EXECUTIVE DIRECTOR'S PRELIMINARY RECOMMENDATION 

Lead New or FY03 FY03 FY04 FY04 
Proj.No. Project Title Proposer Agency Cont'd Request Recom. Request Recom. 

03423 Patterns and Processes of Population J. Bodkin, B. DOl Cont'd $216.2 $215.2 $0.0 $0.0 
Change in Selected Nearshore Ballachey/USGS-BRD, D. 5th yr 
Vertebrate Predators Esler/Simon Fraser Univ. 5 yr. project 

Project Abstract Chief Scientist's Recommendation Executive Director's Preliminarv Recommendation 
Sea otters and harlequin ducks have not fully recovered This is a high quality project that has made Fund sea otter component ($27 ,800) contingent on a 
from the oil spill, based on population-level demographic outstanding contributions to the EVOS Nearshore slight budget reduction; defer decision on funding 
differences between oiled and unoiled areas. Further, in Vertebrate Predator (NVP) program (Project harlequin duck component ($187,400) pending review 
oiled areas, both species show elevated cytochrome 99025). Sea otters and harlequin ducks have of FY 02 preliminary results, including clarification of 
P4501A, almost certainly reflecting continued exposure shown ongoing injury. lhe experimental work with work performed in FY 02 and what additional work 
to oil. This project is exploring links between oil harlequins to derive dose-response results is needs to be done in FY 03 to meet project objectives. 
exposure and the lack of population recovery, with the especially valuable (although procedurally This project is an important extension of the Nearshore 
intent of understanding constraints to full recovery of challenging). Fund closeout of sea otter component Vertebrate Predator project (Project 99025) work on two 
these species and the nearshore environment generally. as proposed. Defer decision on additional year of still-injured species, sea otters and harlequin ducks. 
The results also serve to monitor the progress of harlequin field work/data collection pending review The FY 03 funding request includes closeout activities 
recovery of the species and the system. To date, the of preliminary FY 02 data. (final data analysis and report writing) for both the sea 
work has consisted of field components for both otter and harlequin duck components. 
species, and a captive component for harlequin ducks. 
Proposed activities for FY 03 include (a) the third and 
final year of harlequin duck field studies quantifying oil 
exposure and survival of females during winter and (b) 
closeout of all project components and preparation of 
the final report. 

03455 GEM Data System 

Project Abstract 

This project supports the data management and 
information transfer system for GEM. Data collection, 
quality control and documentation, archiving, transfer, 
delivery, and presentation are critical components of 
GEM. Project funding will allow the GEM Data Systems 
Manager to provide the leadership and expertise 
necessary for this essential part of the GEM program, 
and hire support staff to make initial aspects of the 
program operational. 
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Restoration Office ALL Cont'd 
2nd yr. 

$218.2 $218.2 

Chief Scientist's Recommendation 

Data management will be a critical component of 
GEM. 

Executive Director's Preliminarv Recommendation 
Fund. This project provides funding for the GEM Data 
Systems Manager and related data system costs. Data 
collection, quality control and documentation, archiving, 
transfer, delivery, and presentation are critical 
components of GEM. 
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SPREADSHEET 8: EXECUTIVE DIRECTOR'S PRELIMINARY RECOMMENDATION 

Lead New or FY03 FY03 FY04 FY04 
Proj.No. Project Title Proposer Agency Cont'd Request Recom. Request Recom. 

03462 Effect of Disease on Pacific Herring G. Marty/Univ. of California, Davis ADFG Cont'd $78.5 $25.0 $0.0 $0.0 
Population Recovery in Prince William 5th yr. 
Sound 5 yr. project 

Project Abstract Chief Scientist's Recommendation Executive Director's Preliminary Recommendation 
In spring 2001, prevalence of lchthyophonus hoferi (38 Herring remain one of the key non-recovered Fund contingent on submittal and approval of a revised 
percent) in the Pacific herring population of Prince species and are of substantial commercial Detailed Project Description and budget that reduce the 
William Sound was more than 50 percent greater than in importance, in addition to being a key component of project's scope to (a) evaluating the role of 
any year studied (1989-2000). I. hoferi causes severe, the pelagic ecosystem. This project should help lchthyophonus in affecting population dynamics of 
disseminated, chronic disease in Pacific herring that is unravel part of the picture of their demise in the herring in Prince William Sound and (b) producing a 
best diagnosed using histopathology. Before 2001, I. mid-1990s. However, manifestation of disease and publishable manuscript on the subject (the amount in 
hoferi was not associated with unexpected declines in potential population impacts are determined by the recommended column above is a placeholder). 
population biomass, but during the last century other environmental factors (e.g., food availability, This project, which has received several years of 
increases in I. hoferi prevalence in Atlantic herring have water temperature, predation, etc.). Publication of a funding support from the Trustee Council, has been 
been associated with several disease outbreaks. To manuscript using the data on disease as a studying whether disease continues to limit recovery of 
understand the significance of the 2001 I. hoferi component in a population model of herring in the Prince William Sound herring population. As 
outbreak, this project will analyze samples already Prince William Sound is a much higher priority and recommended by the Chief Scientist, it is appropriate at 
collected in fall 2001 and spring 2002 as part of Project more relevant to restoration program goals than the this stage of the study to focus on integrating what has 
02462. additional histopathological analyses proposed. been learned about the role of disease in herring 

After many years of funding, it is appropriate to population dynamics. 
focus on integrating what has been learned about 
the role of disease in herring population dynamics. 
Funding should be contingent on receipt of a 
revised proposal with objectives limited to: (a) 
evaluating the role of /chthyophonus in affecting 
population dynamics of herring in Prince William 
Sound and (b) producing a publishable manuscript 
on the subject. Fund at a reduced level. 

PageB-7 Draft Work Plan for FY p3: Pha~e I I June 2002 



SPREADSHEET 8: EXECUTIVE DIRECTOR'S PRELIMINARY RECOMMENDATION 

Lead New or FY03 FY03 FY04 FY04 
Proj.No. Project Title Proposer Agency Cont'd Request Recom. Request Recom. 

03476 Effects of Oiled Incubation Substrate on R. Heintz/NOAA NOAA Cont'd $37.4 $37.4 $0.0 $0.0 
Pink Salmon Reproduction 5th yr. 

5 yr. project 

Project Abstract Chief Scientist's Recommendation 

Populations are maintained through successful This is an important project because it rigorously 
reproduction; this study is designed to determine if tests the hypothesis that pink salmon have 
exposure to oil impairs pink salmon reproduction. This herritable damage expressed as reduced survival. 
experiment began in the fall of 1998 when pink salmon The Trustee Council should complete this project, 
eggs were incubated in oil contaminated water. Fish that as it has been fundamental for understanding the 
survived exposure were marked and released in the damage to pink salmon from the oil spill. The FY 
spring of 1999. They reached maturity at sea and 03 work will complete a two-generation experiment 
returned to spawn in the fall of 2000. Return rates started in 1998 with exposure of salmon eggs to oil. 
confirmed previous observations of reduced marine Fund. 
survival among exposed fish, but evaluations of 
offspring (F1) survival rates did not indicate any 
reproductive impact. The F1 were incubated in clean 
water until spring 2001 when they were marked and 
released. They will mature and return to the hatchery in 
the fall of 2002 and their reproductive ability will be 
evaluated by generating an F2 generation. A diminished 
ability to produce the F2 generation represents a genetic 
effect of oil transmitted to unexposed generations. Such 
an effect was demonstrated for similarly treated pink 
salmon in 1997, but corroborating data do not exist. This 
project is designed to retest that experiment; if 
diminished reproductive ability is corroborated, it would 
demonstrate a significant and unanticipated effect of oil 
pollution. 
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Executive Director's Preliminarv Recommendation 

Fund closeout of this project contingent on submittal of 
overdue reports (99347, 01476). This project is 
validating the effects of oil contamination on pink 
salmon, thus contributing to our understanding of the 
injury and recovery status of this injured species. 

Draft Work Plan for FY 03: Phase I I June 2002 



SPREADSHEET B: EXECUTIVE DIRECTOR'S PRELIMINARY RECOMMENDATION 

Proj.No. 

03550 

Project Title 

Alaska Resources Library and 
Information Services (ARLIS) 

Project Abstract 

This project represents the Trustee Council's 
contribution to the Alaska Resources Library and 
Information Services (ARLIS). ARLIS serves as a 
central access point for information generated through 
the Trustee Council restoration process and the GEM 
program. In addition, ARLIS acts as the public 
repository for reports and other materials generated 
from and related to the cleanup, damage assessment 
and restoration efforts following the oil spill. ARLIS 
supports the research efforts and information needs of 
the Restoration Office, principal investigators, natural 
resources professionals, and the _general public. 

Proposer 

All Trustee Council Agencies 

Lead 
Agency 

ALL 

New or 
Cont'd 

Cont'd 

FY 03 FY 03 FY 04 FY 04 
Request Recom. Request Recom. 

$100.3 $100.3 

Chief Scientist's Recommendation Executive Director's Preliminarv Recommendation 

The oil spill collection at ARLIS (Alaska Resources Fund continuation of one librarian at the Alaska 
Library and Information Services) is a legacy of the Resources Library and Information Services (ARLIS). 
spill and an important means of providing the public Trustee Council contributions in FY 04 and beyond may 
with oil spill information. Defining how ARLIS might be reduced as the transition to GEM is completed. 
support GEM needs to be better addressed. GEM's ARLIS provides an important service for documents and 
library needs will likely be oriented more toward other materials produced through the damage 
electronic formats and processes and away from assessment and restoration processes. The Council's 
paper documents, with an emphasis on web-based original funding commitment to ARLIS was through FY 
services. The funds currently going toward Project 01 only; how ARLIS might relate to the GEM program in 
03550 might be more effectively spent in the future FY 04 and beyond is not clear at this time. 
on a service or services more tailored to the specific 
research and data needs of GEM. Fund for FY 03 
only. 

03558 Harbor Seal Recovery: Application of S. Atkinson/UAF ADFG Cont'd 
3rd yr. 

$281.6 $281.6 $0.0 $0.0 
New Technologies for Monitoring Health 

Project Abstract 

This study is a continuation of the study to assess the 
potential for new technologies to monitor the endocrine 
and immune systems for the health of harbor seals. 
During year one, baseline samples were collected from 
both permanently captive and rehabilitation seals at the 
Alaska SeaLife Center. Analysis of thyroxine (T4), 
triiodothyronine (T3), and cortisol (metabolic and 
gluconeogenic hormones), and measurement of 
immunoglobulins (lgG, lgM, and lgA) and 
organochlorine contaminants are currently being 
assessed. Cell lines to quantify immunoglobulins have 
been initiated, and baseline hormones have been 
established. FY 03 will compare the profiles of 
free-ranging seals and those failing to thrive in their 
environment in an effort to restore this species. 
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3 yr. project 

Chief Scientist's Recommendation 

This is an excellent proposal investigating 
contaminant effects on reproductive biology of 
harbor seals. However, the decision on funding 
should be deferred until the project's progress in 
antibody development can be assessed and 
budgetary issues (especially related to Alaska 
SeaLife Center bench fees) are clarified. 

Executive Director's Preliminarv Recommendation 

Defer decision on funding this project pending (a) 
further information from the principal investigator on the 
status of antibody development, which is a key aspect 
of the project and (b) resolution of budget issues, 
including updated information on availability of federal 
funds for research on harbor seals at the Alaska 
SeaLife Center and further information on bench fee 
request. FY 03 was to be this project's closeout year 
(data analysis and final report writing only) but additional 
sample collection--and the corresponding bench fees 
for housing the research animals at the Alaska SeaLife 
Center--is also proposed. This project is employing new 
technologies at the Alaska SeaLife Center to assess 
and monitor the health of harbor seals. [Note: The 
amount in the recommended column above includes 
$164,600 for Alaska SeaLife Center bench fees; this 
amount is a placeholder.] 
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SPREADSHEET B~ EXECUTIVE DIRECTOR'S PRELIMINARY RECOMMENDATION 

lead New or FY03 FY03 FY04 FY04 
Proj.No. Project Title Proposer Agency Cont'd Request Recom. Request Recom. 

03561 Evaluating the Feasibility of Developing D. Roseneau/USFWS DOl Cont'd $17.8 $17.8 $0.0 $0.0 
a Community-Based Forage Fish 2nd yr. 
Sampling Project for GEM 2 yr. project 

Project Abstract Chief Scientist's Recommendation 

This project will close out Project 02561, which is The concept of this project--community-based 
evaluating the feasibility of developing a sampling of predator fish to monitor their prey 
community-based forage fish sampling project for GEM. (forage fish)--is scientifically sound and 
The work in FY 03 will consist of compiling and economically viable. It addresses GEM's objective 
analyzing information collected during FY 02, and writing of community involvement with potential to 
a final report. contribute to several aspects of long-term 

monitoring. This project will produce a useful plan 
for the Kachemak Bay-lower Cook Inlet region and 
Prince Willian Sound. Fund. 

Executive Director's Preliminarv Recommendation 

Fund closeout of this project, which is visiting spill-area 
communities to explore involving local residents in 
long-term forage fish monitoring studies. This effort 
builds on work successfully begun under APEX (Alaska 
Predator Ecosystem Experiment, Project 99163). It will 
contribute to understanding the feasibility of 
community-based sampling programs in general, and 
therefore is an important part of GEM transition. It 
should be noted that the Council's interest in this project 
is not in the particular data that might be gathered 
relevant to forage fish, but in the techniques and 
strategies that might be developed in regard to 
designing a community involvement component for 
GEM. 

0357 4-BAA Assessment of Bivalve Recovery on 
Treated Mixed-Soft Beaches in Prince 
William Sound 

D. lees/littoral Eco.& Environ. 
Services 

NOAA Cont'd 

2nd yr. 
$35.3 $35.3 $0.0 $0.0 

Project Abstract 

Studies from 1989 through 1997 suggest that bivalve 
assemblages on beaches in Prince William Sound with 
high-pressure hot-water washing remain severely 
damaged in terms of species composition and function. 
This project will assess the generality of this apparent 
injury to these assemblages. A finding that our 
conclusions are accurate will indicate that a 
considerable proportion of mixed-soft beaches in treated 
areas of the sound remains extremely disturbed and that 
these beaches are functionally impaired in terms of their 
ability to support foraging by damaged nearshore 
vertebrate predators such as sea otters and harlequin 
ducks. 
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2 yr. project 

Chief Scientist's Recommendation 

This is the second and final year of funding for this 
intertidal project. The need for this work has long 
been recognized in the Restoration Plan, but not 
until last year did an affordable project appear. 
Fund. 

Executive Director's Preliminary Recommendation 

Fund closeout of this project, which will extend sampling 
initiated under the National Oceanic and Atmospheric 
Administration's HAZMAT program to document 
continuing effects of shoreline cleanup on populations 
of important bivalves, thus allowing the results to be 
generalized over a larger geographic range. 
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SPREADSHEET B: EXECUTIVE DIRECTOR'S PRELIMINARY RECOMMENDATION 

Lead New or FY03 FY03 FY04 FY04 
Proj.No. Project Title Proposer Agency Cont'd Request Recom. Request Recom. 

03575-BAA Designing a Community M. Sigman/Genter for Alaskan NOAA New $107.5 $107.5 $0.0 $0.0 
Involvement/Community-Based Coastal Studies, etal 1st yr. 
Monitoring Plan for GEM 1 yr. project 

Project Abstract Chief Scientist's Recommendation Executive Director's Preliminarv Recommendation 
This project will design and produce a draft GEM This project promises to produce a case-study Fund, with authorization of funds for Phase II 
community involvement and community-based review of other similar programs, undertake a (development of framework document and development 
monitoring plan to address the needs of diverse regional capacity assessment, identify issues and of possible pilot projects; $56,700) contingent on 
communities in the region. This initiative will be informed indicators from Chugach Regional Resource satisfactory completion of Phase I (community 
by (a) a case history review of working models of Commission's Tribal Natural Resource monitoring capacity assessment, literature review, and 
community-based monitoring efforts relevant to the GEM Management Plans, and identify new approaches to planning; $50,800). This project addresses the Trustee 
conceptual foundation, (b) a regional capacity link western science and local ecological Council's interest in a strong and meaningful rote for 
assessment to identify potential partnerships, (c) issues knowledge. These deliverables will address a very community involvement/community monitoring in GEM. 
and indicators as identified by Chugach Regional important aspect of the GEM program. Despite It will build on some of the efforts funded in earlier years 
Resource Commission's Tribal Natural Resource some problems (lack of detail and clarity in portions under Project /052 (Community Involvement/Traditional 
Management Planning Process and other community of the proposal), this is a good proposal. Fund. Knowledge/Tribal Stewardship) but with (a) a different 
planning processes. Recommendations will include · emphasis--development of a regionwide community 
identifying new approaches to melding Western science monitoring plan as opposed to development of specific 
and local and traditional knowledge and pilot tribes' stewardship capacity and (b) a broader focus 
community-based monitoring projects. --Project /052 has been limited to tribes only; this project 

will include non-tribal community groups and add Homer 
and Cordova to the list of participating communities. 

03584 Evaluation of Airborne Remote Sensing 
Tools for GEM Monitoring 

Project Abstract 
This is the year-two completion of a project initiated in 
FY 02. The main objective is an evaluation of airborne 
remote sensing tools for GEM ecological interpretation 
of the data collected. The instrument package consists 
of (a) a pulsed lidar to map subsurface features to a 
maximum of 50 m, (b) an infrared radiometer to map 
Sea Surface Temperature (SST) day, (c) two three-chip 
digital video systems to map ocean color (chlorophyll), 
birds, mammals, surface fish schools, and ocean frontal 
structure, and (d) an infrared digital video to map birds 
and mammals at night. Shipboard and buoy data will be 
used for validation and interpretation of remotely sensed 
data. 
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E. Brown/UAF, J. Churnside/NOAA ADFG Cont'd $44.0 $39.0 $0.0 $0.0 
2nd yr. 
2 yr. project 

Chief Scientist's Recommendation Executive Director's Preliminarv Recommendation 
Monitoring forage fish abundance is a challenge for Fund closeout of this project, which is exploring airborne 
the GEM program. This is a highly innovative remote sensing instrumentation as a monitoring tool for 
project to do such monitoring, and is therefore more GEM, contingent on a slightly reduced budget. This 
risky than others. However, it deserves support highly innovative project is working on a challenging 
through the proposed development phase, as the question, which is how to effectively and efficiently 
pay-off of success would be great. Fund. monitor forage fish abundance under the GEM program. 

If the project is successful, the pay-off will be great. 
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SPREADSHEET B: EXECUTIVE DIRECTOR'S PRELIMINARY RECOMMENDATION 

Lead New or FY03 FY03 FY04 FY04 
Proj.No. Project Title Proposer Agency Cont'd Request Recom. Request Recom. 

03585 Lingering Oil: Bioavailability and Effects J. Rice, J. ShorUNOAA; J. Bodkin, NOAA Cont'd $52.1 $52.1 $0.0 $0.0 
to Prey and Predators B. Ballachey/USGS; D. &DOl 2nd yr. 

Esler/Simon Fraser Univ. 2 yr. project 

Project Abstract Chief Scientist's Recommendation 
About 20 acres of contaminated beach were found in This is a very good to excellent proposal that 
2001 surveys of western Prince William Sound addresses the potential effects of remaining 
conducted under Project 01543. In these areas, sea intertidal oil deposits (mainly subsurface) on the 
otters and harlequin ducks have not recovered, raising food web, including clams and intertidal fish, sea 
concerns that continued oil exposure may be affecting ducks (harlequin ducks) and sea otters, which are 
their survival. Biochemical assays and mortality patterns apparently still exposed to lingering oil. This is a 
are consistent with continuing oil exposures, but prior to closeout of the two-year project to document oil 
this study, linkages between oil persistence and impacts remaining in the intertidal and how it may be 
at higher trophic levels had not been attempted. In this available to higher trophic levels. Additional funds 
study, shoreline contamination, exposure and effects to analyze oil-exposed bivalves are warranted, as 
were examined simultaneously by choosing a common this may establish an exposure pathway to higher 
set of sites at which to assess oil persistence and trophic levels. The project is related to Project 
biological impacts on sea otters and harlequin ducks. 03620, but the latter project focuses more closely 
Fieldwork was conducted in FY 02, and closeout on relating foraging area to exposure. Fund. 
activities, including data analyses and writing of reports 
and publications, will be done in FY 03. During field 
operations, prey living in oil patches were encountered in 
larger numbers than anticipated. These have been 
sampled (primarily clams) and archived. Additional 
closeout funds have been requested to analyze these 
samples. The National Oceanic and Atmospheric 
Administration's Auke Bay Lab has been leading the 
studies of oil bioavailability and impacts to prey species; 
Department of Interior-U.S. Geological Survey has been 
directing the studies on sea otters and harlequin ducks. 
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Executive Director's Preliminarv Recommendation 
Fund closeout of this project, including funds for 
additional analyses (chemical analyses as well as 
analyses of archived samples from oil-exposed 
bivalves) contingent on (a) clarification of travel budget 
and (b) submittal of overdue reports (00195, 00454, · 
01195, 01599) and manuscript (00598). This project, 
which integrates studies of sea otters and harlequin 
ducks with continued assessment of oil persistence, is 
the product of a workshop convened in 2001 to review 
results from Project 01543/Evaluation of Oil Remaining 
in the Intertidal and to identify information gaps. The 
project's objective is to determine if the signs of 
continued oil exposure in sea otters and harlequin 
ducks are linked to the oil remaining in intertidal 
sediments. 
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SPREADSHEET B: EXECUTIVE DIRECTOR'S PRELIMINARY RECOMMENDATION 

Proj.No. Project Title 

03587-BAA Understanding the Cellular Processes of 
Recovery and Its Utility in Oil-Spill 
Restoration Efforts 

Project Abstract 

This project will elucidate the cellular and genomic 
mechanisms that affect the rate of recovery in bivalve 
species impacted by the oil spill. The project will (a) 
determine the adverse affects of a long-term oil-spill 
exposure on specific processes of cellular physiology 
and genomic integrity that could potentially impede or 
slow the rates of recovery in populations of Protothaca 
staminea and (b) determine the link between 
cellular-physiological condition with PAH-body burden in 
these two species of bivalves by characterizing these 
parameters in populations from sites that exhibit 
different levels of oil contamination. Completion of this 
work may provide a foundation to address questions 
critical to the issue of variable rates of recovery in both 
invertebrate and vertebrate species in oil-impacted 
areas. It will provide new and powerful tools to improve 
monitoring methodologies, as well as potentially 
providing valuable information for restoration efforts. 
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Lead New or FY03 FY03 FY04 FY04 
Proposer Agency Cont'd Request Recom. Request Recom. 

C. Downs/EnVirtue NOAA New $183.0 $145.0 $0.0 $0.0 
Biotechnologies, Inc. 1st yr. 

1 yr. project 

Chief Scientist's Recommendation Executive Director's Preliminarv Recommendation 

This project will apply a battery of biomarkers to Defer decision on funding this project pending submittal 
determine the sublethal impact of residual oil to and review of (a) a revised Detailed Project Description 
mollusk physiology. Some interesting data is that addresses the Chief Scientist's concerns (proof of 
presented in the proposal. However, there is no principal, reference to existing biomarker literature, and 
proof of principal for the effects postulated, the principal investigators' experience) and (b) a revised 
proposal lacks a strong justification from the budget that clarifies (and probably reduces) contractual 
existing biomarker literature, and it is not entirely and travel costs (the amount in the recommended 
clear how experienced the investigators are in this column above is a placeholder). This project is 
area. In light of the preliminary data submitted in the designed to determine the sublethal impact of residual 
proposal, however, the investigators should be oil to mollusk physiology and how exposure to residual 
encouraged to address these weaknesses in a oil might be slowing recovery of mollusks. 
revised proposal. Defer pending submittal and 
review of a revised Detailed Project Description that 
addresses the peer reviewers' concerns. 
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SPREADSHEET B: EXECUTIVE DIRECTOR'S PRELIMINARY RECOMMENDATION 

Proj.No. 

03594 

Project Title 

Development of an Alaska Standard 
Species for Marine Toxicity Testing­
The Alaska Green Urchin 

Project Abstract 

This project will develop a standard marine toxicity 
testing procedure using cold water and an Alaska 
species. None of the standard test procedures required 
or recommended by the Environmental Protection 
Agency and other environmental regulators use 
cold-water test animals. Use of typical warm-water 
species to make decisions about Alaska conditions and 
species is unsatisfactory from a scientific standpoint, 
and this practice also interferes with public acceptance 
of the results. Decisions requiring toxicity testing include 
crude oil components and cleanup chemicals, such as 
dispersants and beach cleaners. This project proposes 
developing the Alaska green urchin as a test species. 
Tests of urchin fertilization and embryo development are 
sensitive indicators of toxicity. 
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Lead New or FY03 FY03 FY04 FY04 
Proposer Agency Cont'd Request Recom. Request Recom. 

R. Perkins/UAF ADFG New $134.1 $0.0 $0.0 $0.0 
1st yr. 
1 yr. project 

Chief Scientist's Recommendation 

The core tasks in this proposal have already been 
done and extensively published by Dinnel and his 
colleagues at the University of Washington during 
the 1980s. The project also has limited links to 
restoration. Do not fund. 

Executive Director's Preliminarv Recommendation 

Do not fund based on Chief Scientist's 
recommendation. 
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SPREADSHEET 8: EXECUTIVE DIRECTOR'S PRELIMINARY RECOMMENDATION 

Lead New or FY03 FY03 FY04 FY04 
Proj.No. Project Title Proposer Agency Cont'd Request Recom. Request Recom. 

03596 Securing Flow Data for a Lower Kenai J. Cooper/Cook Inlet Keeper ADFG New $15.5 $27.2 $0.0 $0.0 
Peninsula Salmon Stream 1st yr. 

1 yr. project 

Project Abstract Chief Scientist's Recommendation 

Since August 1998, Cook Inlet Keeper and the Homer This is a very cost-effective proposal for "bridge 
Soil and Water Conservation District have been funding." Funding in FY 03 will prevent loss of a 
collecting discharge and water quality data from four year in a time-series of physical data--freshwater 

Executive Director's Preliminarv Recommendation 

Fund FY 03 only contingent on (a) clarification of 
funding to continue gauge's operation May-September 
2002 and of matching funds available for gauge's FY 03 
(October 2002-September 2003) operation and (b) a 
revised Detailed Project Description and budget that 
reflect the recommended funding amount (additional 
funds for additional data downloading in FY 03). This 
project will provide interim funding (FY 03 only) for 
maintenance of the Ninilchik River stream-flow gauge 
while a permanent, long-term funding source is sought. 
Cook Inlet Keeper relies on this gauge in monitoring the 
water quality of the Ninilchik River, which the Alaska 
Department of Environmental Conservation has rated 
as at high risk from nonpoint source pollution and as 
having a high need for data collection. Water quality is a 
key element in understanding the watershed and 
nearshore environments of the spill-impacted region 
and the overall health and productivity of such 
resources as salmon, herring, and sea otters which 
were seriously impacted by the oil spill. 

important salmon streams on the lower Kenai Peninsula: runoff in the Ninilchik River--that is expected to be 
Ninilchik River, Anchor River, Deep Creek, and Stariski useful in understanding differences in natural 
Creek. With the loss of funding, the U.S. Geological forcing. Fund, lower priority. 
Survey (USGS) no longer can maintain the Ninilchik 
River gauge. Keeper, Homer Soil and Water 
Conservation District, Ninilchik Traditional Council and 
others depend on this gauge for the flow data needed to 
achieve a complete picture of water quality in these 
watersheds. This project will provide funds for Keeper 
to contract with USGS to maintain the gauge for one 
year, during which time long-term funding will be 
secured. 
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SPREADSHEET B: EXECUTIVE DIRECTOR'S PRELIMINARY RECOMMENDATION 

Proj.No. 

03600 

Project Title 

Synthesis of the Ecological Findings 
from the EVOS Damage Assessment 
and Restoration Programs, 1989-2001 

Project Abstract 

This project is synthesizing the results from 12 years of 
post-spill study in the EVOS damage assessment and 
restoration programs in the context of anthropogenic 
and natural factors causing change in the northern Gulf 
of Alaska ecosystem. The result of the work will be an 
integrated synthesis book. The book will consist of three 
major sections: (a) the basic structure and function of 
the ecosystem, (b) how it changes over time and how it 
responds in disturbances, and (c) the effect of the spill: 
how our understanding of the ecosystem has matured 
and what future path will help us better understand this 
valuable marine ecosystem. The book will be a major 
product of the EVOS restoration program and help set 
the foundation for GEM. 

03607-BAA Geographic Information Systems (GIS) 
Map of Water Quality Monitoring Sites 
Across the Gulf of Alaska 

Lead New or FY03 FY03 FY04 FY04 
Proposer Agency Cont'd Request Recom. Request Recom. 

R. Spies/EVOS Chief Scientist, et ADNR Cont'd $212.0 $212.0 $184.8 $184.8 
al 2nd yr. 

3 yr. project 

Chief Scientist's Recommendation 

Proposal will not be reviewed by Chief Scientist. 
One independent review has been completed and 
another is in progress. 

Executive Director's Preliminarv Recommendation 

Fund contingent on satisfactory completion of 
independent review. Several issues may need further 
discussion or need to be addressed in a revised 
Detailed Project Description (e.g., more detailed outline 
for the book; more information on the proposed 
multimedia presentation; possible use of an editorial 
board). This project will integrate what has been 
learned from more than a decade's worth of science 
following the oil spill. Such a synthesis will fulfill at least 
two purposes: (a) inform the public about the EVOS 
legacy in a scientifically rigorous yet readable volume 
and (b) provide a foundation for GEM. 

M. Gracz/Cook Inlet Keeper NOAA New 
1st yr. 
1 yr. project 

$12.8 $12.8 $0.0 $0.0 

Project Abstract Chief Scientist's Recommendation Executive Director's Preliminarv Recommendation 
This project will synthesize existing data to create a This proposal does not make a compelling case for Defer decision on funding this project pending receipt of 
comprehensive Geographic Information Systems (GIS) the additional expense of creating a database and additional information on (a) which water quality 
map and database of monitoring sites across the Gulf of map of water quality sites as distinct from the monitoring sites would be included (i.e., what 
Alaska. This map will be published in hardcopy and will ongoing, previously funded project for developing "a parameters are included in the proposer's definition of 
be linked to CIIMMS (Cook Inlet Information unified database for the reporting and management "water quality measurements"), (b) how the proposed 
Management and Monitoring System, Project 01391) of data collected by citizen-based water quality database differs from the database funded by the 
and STORET, through which the map and data can be monitoring programs" (Project 02668). The link to Trustee Council under Project 02668/lnteractive Water 
easily updated and made available to monitoring entities GEM objectives is not possible to evaluate because Quality and Habitat Database and (c) how the proposed 
as well as policy makers, scientists, and the general it is not clear what parameters are included in database would be used in GEM planning. This project 
public. This map and the accompanying data will serve "water quality measurements." Do not fund. would create a GIS map of water quality monitoring 
as a lasting tool for the restoration and protection of the sites in the Gulf of Alaska. 
Gulf of Alaska's resources by coordinating diverse 
monitoring efforts and establishing a framework into 
which information about current and future monitoring 
programs can be entered. 
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SPREADSHEET B: EXECUTIVE DIRECTOR'S PRELIMINARY RECOMMENDATION 

Proj.No. Project Title Proposer 
Lead 

Agency 
New or 
Cont'd 

FY 03 FY 03 FY 04 FY 04 
Request Recom. Request Recom. 

03610 Kodiak Archipelago Youth Area Watch T. Schneider/Kodiak Island 
Borough School District 

ADFG Cont'd 
4th yr. 

$61.8 $61.8 $61.8 

Project Abstract Chief Scientist's Recommendation 
This project will engage students in projects with goals This ongoing project has shown solid evidence of 
aligned with the general restoration efforts of the Trustee success, including influencing the curriculum of the 
Council. Students and site coordinators will conduct Kodiak School District, and has attracted additional 
interviews with local experts and document traditional funding from other sources. This popular and 
ecological knowledge, publishing it in a Kodiak School successful program is achieving its objectives. 
District oral history magazine. Participation of Youth Fund. 
Area Watch adults and students in the annual Academy 
of Elders/Science Camp will be strongly encouraged. 
Such participation will serve as another avenue for more 
tribal members to learn about restoration efforts, 
scientific monitoring techniques, and occupations related 
to such work. The value and implications of traditional 
ecological knowledge will be strongly emphasized 
throughout the implementation of the project. 

Executive Director's Preliminarv Recommendation 

Fund. This project, which involves local youth in 
restoration projects, addresses the Trustee Council's 
commitment to community involvement in GEM. In FY 
03, students in Akhiok, Old Harbor, Port Lions, Ouzinki, 
Chiniak, and Kodiak City will participate. 

03614 Monitoring Program for Near-Surface S. Okkonen/UAF ADFG 
Temperature, Salinity, and Fluorescence 
in the Northern Pacific Ocean 

Cont'd 

2nd yr. 
$20.9 $17.8 $0.0 $0.0 

Project Abstract 

This project will use a thermosalinograph and 
fluorometer, to be installed on a crude oil tanker, to 
acquire continuous, long-term measurements of the 
near-surface temperature, salinity, and fluorescence 
fields along the tanker route between Valdez, Alaska 
and Long Beach, California. 
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2 yr. project 

Chief Scientist's Recommendation 

This is a continuation of an innovative and cost­
effective project that provides data to assess the 
long-term recovery of resources impacted by the oil 
spill against the background of climate-driven 
variability. The potential for the proposal to provide 
data from a key area of Prince William Sound and 
the adjacent ocean relevant to long-term evaluation 
and interpretation of population trends for birds, fish 
and mammals is excellent. Fund contingent on 
resolution of administrative/budget questions. 

Executive Director's Preliminary Recommendation 

Fund closeout of this project (data analysis and 
preparation of final report/manuscript) contingent on 
submittal and approval of a slightly reduced budget. In 
FY 02, this project installed a thermosalinograph and 
fluorometer on a crude oil tanker traveling between 
Valdez and Long Beach. Vessels of opportunity such 
as this are a cost-effective method that may be useful to 
GEM, and the data collected by this project on ocean 
conditions in Alaskan waters will be extremely useful to 
GEM. 
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SPREADSHEET 8: EXECUTIVE DIRECTOR'S PRELIMINARY RECOMMENDATION 

Lead New or FY03 FY03 FY04 FY04 
Proj.No. Project Title Proposer Agency Cont'd Request Recom. Request Recom. 

03620 Lingering Oil and Predators: Pathways of S. Rice, J. Short, M. NOAA New $340.0 $320.0 $30.0 $30.0 
Exposure and Population Status Lindeberg/NOAA; J. Bodkin, B. 1st yr. 

Ballachey/DOI 2 yr. project 

Project Abstract Chief Scientist's Recommendation 

Lingering oil and continued effects to sea otters and sea This is an important project for understanding the 
ducks are the most surprising and best documented lingering effects of the oil spill in some of the most 
long term impacts of the oil spill. Strong evidence is heavily oiled localities from 1989. It is a very good 
accumulating which implicates lingering oil as a factor to excellent proposal that addresses the potential 
constraining recovery of the nearshore ecosystem in effects of remaining intertidal oil deposits (mainly 
western Prince William Sound. Acute and chronic subsurface) on the food web, including sea ducks 
contamination of sediments and prey species were well (harlequins) and sea otters, which have not 
documented during the years following the spill. Twelve recovered from the effects of the spill and are 
years later, elevated biomarker levels in sea otters and apparently still exposed to lingering oil. There is 
sea ducks have indicated continued exposures to some concern about the experimental design, 
hydrocarbons. Evidence implicating a route of exposure particularly being able to relate the location of 
to date has been largely circumstantial. However, in foraging activities to the contamination of the forage 
2001 and 2002, extensive sampling was undertaken to base. The means of contamination--eating versus 
document the distribution, abundance, and bioavailability external contact--is also a question. Fund 
of lingering oil along those shorelines most heavily contingent on preparation of a slightly revised 
impacted by the spill. This has paved the way for proposal prepared in consultation with the peer 
identifying specific areas where sea otters and sea review team, and approval of the revised proposal. 
ducks could be currently foraging and exposed to 
lingering oil. This project is an outgrowth of the earlier 
studies and will focus on the direct pathways of lingering 
oil to sea otter and sea duck populations in two heavily 
impacted bays in the western sound. 
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Executive Director's Preliminarv Recommendation 

Fund contingent on (a) submittal and approval of a 
revised Detailed Project Description that addresses the 
Chief Scientist's concerns about the proposed 
experimental design; corresponding budget revisions 
may also be warranted (the amount in the 
recommended column above is a placeholder), (b) 
clarification of travel budget, and (b) submittal of the 
principal investigators' overdue reports (00195, 00454, 
01195, 01599) and manuscript (00598) from prior years. 
This project follows on Project 02585, which is 
integrating studies of sea otters and harlequin ducks 
with findings of the lingering oil survey conducted 
Summer 2001 (Project 01543). This project will 
address additional objectives related to the potential 
effects of remaining intertidal oil deposits--specifically in 
regard to the food web--on sea otters and harlequin 
ducks, both of which have not recovered from the oil 
spill and are apparently still exposed to lingering oil. 

Draft Work Plan for FY 03: Phase I I June 2002 



SPREADSHEET B: EXECUTIVE DIRECTOR'S PRELIMINARY RECOMMENDATION 

Lead New or FY03 FY03 FY04 FY04 
Proj.No. Project Title Proposer Agency Cont'd Request Recom. Request Recom. 

03625-BAA Prince William Sound Isotope Ecology T. Kline/PWSSC NOAA New $32.6 $25.0 $20.4 $0.0 
Ecology Synthesis 1st yr. 

1 yr. project 

Project Abstract Chief Scientist's Recommendation Executive Director's Preliminary Recommendation 
This project will provide a 'big picture' synthesis of the While the proposed synthesis could be a worthwhile Fund contingent on submittal and approval of a revised 
present structure of the pelagic ecosystem of Prince product, and the principal investigator is certainly Detailed Project Description and budget that (a) reduce 
William Sound through preparation of a scientific paper the most knowledgeable individual to prepare this the project's scope to FY 03 only and (b) reduce the 
with tentative title: "A stable isotope based trophic synthesis, the proposal is costly without a budget to conform to the Trustee Council's budget 
structure of the pelagic community of Prince William compelling presentation of the content. Fund at a instructions regarding manuscript preparation. This 
Sound, Alaska". The documentation of a 'before picture' reduced level. project will prepare a synthesis manuscript on the 
will be of extremely high value because the recently pelagic ecosystem of Prince William Sound, using 
documentated regional change in species composition is stable isotope ratio data from biota samples collected 
likely to alter pelagic trophic structure during GEM. and analyzed by the principal investigator under 

previous EVOS projects (Project 98320/Sound 
Ecosystem Assessment; Project 01393/Prince William 
Sound Food Webs: Structure and Change). 

03630 Scientific Management under GEM 

Project Abstract 

This project will fund the Science and Technical 
Advisory Committee (STAC), its subcommittees, and 
related support activities including the Trustee Council's 
Annual Workshop and peer review of proposals and 
project reports. The STAC, which consists of seven 
members appointed by the Trustee Council, provides 
the primary scientific advice to the Council's Executive 
Director on GEM and how proposed and funded 
monitoring and research projects meet the mission and 
goals of the GEM program and address key questions 
and hypotheses. Subcommittees--which in FY 03 will be 
organized around lingering oil effects, data 
management, and the GEM habitat types (watersheds, 
nearshore, Alaska Coastal Current, and offshore)--will 
recommend to the STAC testable hypotheses, items for 
invitation, and potential peer reviewers as well as 
possibly conduct peer review on proposals and project 
results. 
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Restoration Office ALL 

Chief Scientist's Recommendation 

Proposal will not be reviewed by Chief Scientist. 

Cont'd $254.7 $254.7 

Executive Director's Preliminary Recommendation 
Fund but continue budget review; additional funds may 
be necessary for additional GEM planning activities and 
for some Scientific and Technical Advisory Committee 
(STAC) and subcommittee meetings that are not yet 
scheduled. This project is designed to ensure that the 
GEM program is implemented with a high degree of 
scientific integrity through establishment of an advisory 
committee of independent experts (the ST AC), whose 
work will be supported by subcommittees composed of 
scientists, resource managers, and community 
members. The project will also support continued 
independent peer review of project proposals and 
reports, as well as the dissemination of research results 
at an annual meeting at which Council-funded scientists 
will present their findings to their peers and the public. 

Draft Work Plan for FY {)3: Phase I I June 2002 



SPREADSHEET B: EXECUTIVE DIRECTOR'S PRELIMINARY RECOMMENDATION 

Proj.No. Project Title 

03631-BAA Top-Down Process Synthesis 

Project Abstract 

This project will synthesize information that suggests 
ontogenetic increases of the trophic position of the 
walleye Pollock such that they contribute to top-down 
processes when >600mm in length, using stable isotope 
analysis of archived samples and data. Pollock feed at 
multiple trophic levels depending on their size, with 
larger pollock cannibalizing smaller pollock, especially 
those that are age-0. Preliminary analysis suggested 
that pollock of this size range have a high potential for 
cannibalism. Pollock of this size range are presently 
being removed from Prince William Sound since the 
discovery of a mostly undisturbed population during the 
SEA project (Sound Ecosystem Assessment, Project 
/320.) The proposed documentation of a 'before picture' 
will be of extremely high value for GEM, because fishing 
pressure may effectively remove the larger size class 
pollock from the sound as has happened in the Bering 
Sea. 

PageB- 20 

Lead New or FY03 FY03 FY04 FY04 
Proposer Agency Cont'd Request Recom. Request Recom. 

T. Kline/PWSSC NOAA New $55.6 $0.0 $29.5 $0.0 
1st yr. 
2 yr. project 

Chief Scientist's Recommendation 

This proposal from qualified investigators does not 
present a convincing case that confounding factors 
can be adequately controlled to resolve the 
questions it poses. The potential contribution to 
restoration objectives is thus likely to be limited. Do 
not fund. 

Executive Director's Preliminarv Recommendation 

Do not fund based on Chief Scientist's 
recommendation. This project would use stable isotope 
analysis to examine the trophic position of walleye 
pollock under different conditions. The reviewers 
expressed concern about the experimental design of 
the project and whether unambiguous results could be 
obtained using the methods proposed. 

Draft Work Plan for FY 03: Phase I I June 2002 



SPREADSHEET B: EXECUTIVE DIRECTOR'S PRELIMINARY RECOMMENDATION 

Proj.No. Project Title 

03636-BAA Management Applications: Commercial 
Fishing 

Project Abstract 
This project is intended to build a bridge between the 
scientific commuinty, which is describing and attempting 
to predict variation in biological production, and the 
commercial fishing community, which is attempting to 
find management applications for this new information. 
In addition, the project seeks to provide community 
presence to participate in development of GEM. 
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Lead New or FY03 FY03 FY04 FY04 
Proposer Agency Cont'd Request Recom. Request Recom. 

K. Adams, R. Mullins/Cordova NOAA Cont'd $50.0 $50.0 $0.0 $0.0 
2nd yr. 
2 yr. project 

Chief Scientist's Recommendation 
The need for a "bridge project" between science 
and users, related to EVOS, is quite clear. If the 
project can identify useful applications from 
EVOS-based science it will be money well spent. 
One important criterion of success will be the ability 
to formulate credible and scientifically well 
supported proposals to the Alaska Board of 
Fisheries. The project is off to a strong start in FY 
02 with two successful meetings with 
well-documented outcomes and setting up an office 
in Cordova. Prospects for serving the needs of 
those who depend on resources damaged by the oil 
spill are very good. Prospects for success would be 
improved if an advisor who is knowledgeable in the 
academic and professional side of natural resource 
management and/or oceanography could be 
engaged. Fund contingent on receipt of revised 
proposal that identifies an appropriate science 
advisor. 

Executive Director's Preliminarv Recommendation 

Fund FY 03 only contingent on identifying a project 
advisor who is knowledgeable in the academic and 
professional side of natural resource management 
and/or oceanography. In FY 02 this project formed a 
Prince William Sound Fisheries Research Applications 
and Planning Group to provide a forum for developing 
fisheries management applications for all interested 
parties (Cordova District Fishermen United, Alaska 
Department of Fish and Game, Prince William Sound 
Aquaculture Corporation, Valdez Fisheries 
Development Association, commercial fishers, and 
others). The objectives of this group in FY 03 are to: (a) 
identify a fisheries relevant subset of EVOS projects, (b) 
develop criteria and guidelines for making information 
gathered by GEM relevant for fisheries management 
and shore-based communities, and (c) develop a plan 
showing the cycle of movement from basic science to 
management application. At the end of FY 03, the 
success of the project will be evaluated and a decision 
made on whether to continue the project into future 
years. As recommended by the Chief Scientist, one 
measure of success will be the project's ability to 
formulate credible and scientifically well supported 
proposals to the Alaska Board of Fisheries. The EVOS 
program can benefit from the commercial fishing 
community's perspective on restoration results and 
interaction with fishers on how to incorporate the results 
into fisheries management practices. In addition, the 
project could form a foundation for working with Prince 
William Sound fishers as GEM develops. 

Draft Work Plan for FY {)3: Phase I I June 2002 



SPREADSHEET 8: EXECUTIVE DIRECTOR'S PRELIMINARY RECOMMENDATION 

Proj.No. 

03649 

Project Title 

Reconstructing Sockeye Populations in 
the Gulf of Alaska over the Last Several 
Thousand Years 

Project Abstract 

This project is reconstructing changes in sockeye 
salmon abundance over the last 5,000 years using the 
15N record left by salmon carcasses in the sediments of 
spawning lakes in Prince William Sound, the Kenai 
Fjords, the Kenai River watershed, and on Kodiak 
Island. The research question is: What is the normal 
variability in sockeye salmon populations in the Gulf of 
Alaska and how does it relate to climatic changes in the 
Gulf of Alaska region? The results will provide a 
valuable background for future monitoring studies within 
GEM and for fisheries managers working to preserve 
and restore natural salmon runs. 

03656 Retrospective Analysis of Nearshore 
Marine Communities Based on Analysis 
of Archaeological Material and Isotopes 

Project Abstract 

This project will investigate long-term (6,300 year) 
patterns of productivity and relative species abundances 
in nearshore, intertidal communities via retrospective 
analyses. These analyses will focus on excavated 
midden remains of very rich, well-dated archaeological 
sites along the Katmai National Park and Preserve 
coast. Changes in nearshore marine communities will 
be assessed through examination of relative species 
abundances, size-frequency analysis, and other 
indicators of habitat changes. Isotopic analysis of shells 
will provide an assessment of long-term productivity 
patterns in the nearshore marine environment as related 
to major periods of climate change. 
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Lead New or FY03 FY03 FY04 FY04 
Proposer Agency Cont'd Request Recom. Request Recom. 

B. Finney/UAF ADFG Cont'd $90.8 $80.8 $26.6 $26.6 
2nd yr. 
3 yr. project 

Chief Scientist's Recommendation 

This outstanding project is revealing a 3,500 year 
record of sockeye salmon abundances in the 
northern Gulf of Alaska. Previous work with other 
investigators has established the correlation of 
salmon abundance with PDO (Pacific decadal 
oscillation) variations on the decadal scale. The 
importance of this work is that it describes a much 
longer record of PDO variation than the European 
historical record compiled during the 2oth century. 
The project is being executed with the highest 
scientific standards. Fund, including the proposed 
addition of three other Kenai Peninsula lakes. 

Executive Director's Preliminarv Recommendation 

Fund, including new objectives related to core collection 
from Hidden Lake, Skilak Lake, and a control lake on 
the Kenai Peninsula, contingent on submittal and 
approval of a slightly reduced budget. This project is 
conducting a retrospective study of sockeye abundance 
in certain lakes in the spill region and developing 
hypotheses about how changes in the 
atmosphere/ocean system affect salmon populations. 

G. Irvine/USGS, J. Schaaf/NPS, D. DOl 
Mann/UAF, J. Southon/Univ. Calif. 

Cont'd 
2nd yr. 

$55.0 $55.0 $0.0 $0.0 

2 yr. project 

Chief Scientist's Recommendation 

This pilot project has the potential to produce 
innovative data of great interest and relevance to 
understanding natural variation in ocean systems 
and the human use of resources over long time 
frames. The originality of this work is very high, 
although there is a risk that the coarse temporal 
resolution of the method will prevent precise 
conclusions. The increased funding (over the level 
originally expected for FY 03) is justified in order to 
add needed expertise to the project team. Fund at 
level requested. 

Executive Director's Preliminarv Recommendation 

Fund closeout of this project contingent on submittal of 
overdue report (99459). A portion of the increase 
($15,900) in funding over the expected amount is due to 
a delay in the stable isotope analyses scheduled for FY 
02; an equivalent amount of funds will be lapsed back to 
the Trustee Council at the end of FY 02. This project is 
designed to improve understanding of long-term change 
in nearshore marine communities and investigate the 
relationship between productivity and climate. 

Draft Work Plan for FY 03: Phase I I June 2002 



Exxon Valdez Oil Spill Trustee Council 
441 W. 51

h Ave., Suite 500 
Anchorage, AK 99501-2340 



Exxon Valdez'Oir Spill Trustee Council 
<'141 W 5''· Ave. Su1te 500 ,. Anchorage, Alaska 99,501-2340 • 9071278-8012 • fax 907/276-7178 

MEMORANDUM 

TO. EVOS Trustee Cou~i . 

F,ROM. Mol~~~~· 
Executive Director {' 

RE: PAC (Public Adv1sory Committee) Charter: Addrtronai·'Revrsions 

DATE· June 4; 2002 

Foll~wing' the Trustee Coun~rl's approval .April 19, 2002 of the revised PAC charter, it 
was submitted to the .001 solrcitor's offrce for review. This was the next required step in 
the process of formal adoption of the charter by the Secretary of the lnterror. . 

The· solicitor drrected us to make several changes rn the charter, as follows. These 
changes are reflected in a newly revised dra~; which is attached. · 

. #6 (pp. 2-4) Membership, Selection and Service: 
Clarrfy that at least one member shall represent each of the 14 interests 
identified, and that no more than 3 members shall be appointed for any single 
interest. · 
Provide a definition for each· 6f the identified interests~ 
Specify that the Secretary of the Interior, with consent of the Trustees, may 
remove PAC members (as opposed to Trustees removing PAC members 
directly), and delete the finite list of reasons for removal (was " .. .for reasons of 
malfeasance, rncompetence, or failure .to' attend to membership responsrbrlrties.") 

#7 (p. 4) Expenses: 
Clarify that PAC rpembers receive travel and per diem, but npt compensatron. 

#t1 (pp. 5-6) Authorrty: 
Correct the cite for the Federal Advisory Committee Act (FACA). 

,' ' 

' '· 
One additronal change has been made at my direction. The references to "Program 
Advrsory Commrttee" throughout the charter have been replaced with "Publrc Advisory 
Commrttee." The reality was that whenever we talked abo'ut the committee, we referred 
tort as the "public" advrsory committee, as the use of the word "public" more accurately 
reflects the membership and purpose 'of the committee. ' ' 

I II' 

Federal Trustees 
U S Department of the l~tenor 
U S Department of Agnculture 

Nat1onal Oceanic and Atmosphenc Adm1n1strat1on 

State Trustees 
Alas]:<a Department of F1sh and Game 
Alaska Department of Environmental Conservation 
Alaska Department of Law 

f 



6/4/02 draft 

CHARTER 
EXXON VALDEZ OIL SPILL PUBLIC ADVISORY COMJ\1ITTEE 

1 OffJcJal Des1gnation Exxon Valdez 011 Splll Pubhc AdvJsory Committee 

2. ObJectives and Scope In accordance w1th and pursuant to Paragraph V A 4 of the 
M,emorandum of Agreement and Consent Decree entered mto by the United States of 
Amenca, through the Department of Justice, and the State of Alaska, through the Attorney 
General, on August 27, 1991 and approved by the Umted States Distnct Court for the 
District of Alaska in settlement of Umted States of Amenca v State of Alaska, Civil 
Actwn No. A91-081 CV, heremafter referred to as the MOA, the Public Advisory 
CommJttee shall advise the Trustees (State of Alaska Department of Law, State of Alaska 
Department of Fish and Game, State of Alaska Department of Environmental 
Conservation, U.S Department of Agriculture, the NatiOnal Oceanic and Atmospheric 
Admmistratwn of the U.S. Department of Commerce, and the U.S. Department of the 
Interior) through the Trustee Council with respect to the following matters: 

All decisions relating to injury assessment, restoration activities, or 
other use of natural resource damage recoveries obtained by the 
Governments, including all decisions regarding: 

a Planning, evaluation, and allocation of available 
funds; 

b. Planning, evaluation, and conduct of inJury 
assessments and restoration activities; 

c. Planning, evaluation, and conduct of long-term 
monitoring and research activities; 

d. Coordination of a, b, and c. 

3. Period of Time Necessary for the Committee Activities: By order of the District Court for 
the District of Alaska, the Public Advisory Conumttee is to advise the Trustees, appointed 
to admimster the fund established in settlement of United States v. Exxon Corporation, 
Civil Action No. A91-082, and State of Alaska v Exxon Corporat10n, Civ1l Action No 
A91-083, both m the United States District Court for the District of Alaska, in all matters 
described in Paragraph V .A.1 of the MOA referenced above Final payment into the fund 
was September 1, 2001. A four-year period allowing the opportunity for the Trustees to 
reopen the agreement to possibly receive add1t1onal compensation for injuries begins 
October 1, 2002, and ends September 30, 2006. It is expected that the need for the Public 
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5. 

6. 

Adv1sory Con1mittee will contmue until at least Septembe1: 30. 2009 ExtensiOn of the 
Comm1ttee beyond such date IS subject to the unammous wntten consent of the designated 

' ' ' 
trustees , ' 

Offlc1al, to Whom the Publ1c- Advisory Conumttee 'Reports· 'The Public Advisory 
Committee shall report to the Exxon Valdez Settlement Trustee Council through the Chmr 
of the Public Advisory Cohm1ittee at Trustee Council meetu)gs Other members of the 
Committee may report with the Cha1r, as appropnate. The Trustee Counc1l's regular 
agenda shall inclu'ae a period: dunng which the Public Advisory Conumttee 
representative(s) may'reporton 1ts activities, ask questions of the Trustee Council, and be 

, available for questiOning by the Trust~e Council The U S Department of the Intenor 1s 
the designated Federal 'agency to which the Public Advi~ory Conm1ittee reports to ensure 
compliance with the Federal Advisory Conm1ittee Act, mcludmg the responsibility of 
ensuring the" necessary support' for 'the Public Advisory Committee. The Designated 
Federal Officer is the Alaska Office of Environmental Policy and Compliance's Regional 
EnviroiiDlerital Assistant, or his/her designee. -

Administrative Support. ·Admimstrative support for the Public Advis6ry Committee shall 
be p~ovided by the Trustee Council's Executive Director The Executive Director shall 
prepare an annual budget for the Public Advisory Committee·. The bttdget shall provide the 
Public Advisory Conm1ittee such funds as the Trustee Council deems appropriate for 
admmistrative supporffor the Public :Advisory Conm1ittee, from the Exxon Valdez Oil Spill 
Investment Fund established as a result of the settlement' of United States v Exxon 
Corporation and State of Alaska v., Exxon Co~poraiion. The estimated annual operating 
cost for the Public Advisory 'Committee is' $55,000.00', including an estimated .5 staff 

I -' ' 

years. I 

Public Advisory Committee Meinbership, Selection. and 'Service: The Public Advisory 
Committee shall consist of 20 members, including a Chair and Vice-Chair. At least one 
member will be appointed to represent one of each of the 14 interests identified below, but 
no more than three members shall be appointed for any given interest. 

a. Qualifications for, Service - Representatives shall be chosen based 
on their demonstrated knowledge of the region, peoples, or 

',Principal economic and social activities of the area· affected by the 
Exxon Valdez oil spill, roughly the northern Gulf of Alaska, or by 
demonstrated expertise in public lands and resource management or 
research as it relates to- restoration, as applicable Members shall 
be appointed to represent a balanced representation of the following 
interests/qualifications that are prevalent in the affected area: 

'I 

(1) - aquaculture and mariculture: organizations and 
indiv·iduals involved in these industries, including fish 

/ 
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hatchenes and oyster/shellfish farmmg, etc 

(2) COI1ID1erCJa] f1shmg orgamzatiOBS and mdJVIdUa]s 
mvolved m conm1ercwlly fislung for salmon, halibut, 
hernng, shellfish and bottom fish, mcludmg boat captams 
and crews, cannery owners/operators, and fish buyers, etc 

(3) conm1ercial tounsm: organizations and individuals 
mvolved m promoting or prov1dmg commercial travel or 
recreational opportunities, mcludmg charter boatmg, gmdmg 
services, VISitor associatiOns, boat/kayak rental companies, 
etc. 

(4) recreation users· organizations and individuals involved 
m the broad spectrum of recreation activities that occur 
withm the area, includmg kayaking, power boating, sailing, 
sightseemg, etc. 

(5) conservation and environmental: organizations and 
individuals interested in the wise use and protection of 
natural resources. 

(6) local government: representatives of the incorporated 
cities and boroughs in the affected area. 

(7) Native landowner: representatives of the regional or 
village corporations established by the Alaska Native Claims 
Settlement Act in the affected area. 

(8) tribal government: representatives of federally­
recognized tribes in the affected area. 

(9) science/technical: organizations, institutions, and 
individuals involved in, or with expertise in, scientific and 
research aspects of the affected area/resources and/or the 
effects of the oil spill and/or the technical application of 
scientific information. 

(10) sport hunting and fishing: organizations and individuals 
involved m hunting and/or fishing for pleasure. 

(11) subsistence: individuals who customarily and 
traditionally use wild renewable resources for direct 
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personal or family consumption as food, shelter, fuel, 
clothmg, tools or transportation, for the makmg and sellmg 
of handicraft articles; and for customary trade 

(12) manne transportatiOn· organizations and mdividuals 
mvolved m transport of goods and services in manne 
waters, mcludmg p1lotmg, tug operations, barge operations, 
011 tankers and pipelmes, shippmg companies, etc 

(13) regional momtonng programs organizatiOns and 
111dividuals _ involved 111 monitormg and report111g on 
environmental conditiOns 111 the affected area, including 
momtoring for pollution and the status of biological 
resources, etc. 

(14) public-at-large. 111dividuals who meet the general 
qualifications in paragraph 6 a, and may or may not meet 
additional interest qualifications. 

b. Nomination and Selection- Nominations for membership may be 
submitted by any source The Science and Techmcal Advisory 
Committee shall nominate at least one, but not more than three, 
members to represent science/technical interests. From these 
nominations the Trustee Council will recommend membership to the 
Trustees, and following selection by the Trustees, the Secretary of 
the Interior appoints those selected by the Trustees. 

c Minimum Term - Each member may serve two years from the date 
of appo111tment. Members are eligible for renomination and 
reappointment at the close of their terms. With consent of the 
Trustees, the Secretary of the Interior may remove a member or 
officer of the Public Advisory Committee. 

d. Officers -The Public Advisory Committee shall have a Chair and 
a VIce-Chair elected by the membership. 

7. Expenses: Travel, per diem, and administrative support shall be borne by the Trustee 
Council using funds from the Exxon Valdez Oil Spill Investment Fund established in 

\ settlement of U mted States v. Exxon Corporation and State of Alaska v Exxon 
Corporation. While away from home or regular place of business m performance of 
business of the Public Advisory Committee, members shall receive travel expenses, 
111cluding per diem in lieu of subsistence, at the applicable government rate. Members will 
not receive compensatiOn for their time spent on Public Advisory Committee business. 
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8 Public Adv1sory CommJttee Meetmgs and Records The Public Adv1sory Cmmmttee shall 
meet no Jess than two times per year 

a. 

b 

c. 

'd. 

All Public Adv1sory Conumttee meetmgs w1ll be open to the public 
Any member of the public is perm1tted to file a written statement 
with the Public Advisory CommJttee and any member of the publlc 
may speak at a Public Advisory Col1llnittee meeting 

Detailed minutes of allmeetmgs, including the time, date and place 
of the meetmg, names of the Public Advisory CommJttee members 
and other staff of the Trustee Council present, names of the public 
who presented oral or wntten statements, an estimate of the number 
of other public present, an accurate description of each matter 
d1scussed and each matter resolved, if any, by the Public Advisory 
Conm1ittee, shall be prepared and made available to the public 
through the Executive Director. The Chair shall certify to the 
accuracy of all minutes of the Public Advisory Conm1ittee. 

Meetings of the Public Advisory Conunittee shall be held at a 
reasonable time and in a place reasonably accessible to the public. 
Notice of meetings shall be published in accordance with AS 
44.62.310(e), AS 44.62.175 and 41 CFR 102-3.150. 

· All accounts and records of the activities and transactions of the 
\ 

Public Advisory Conunittee shall be kept and maintained by the 
Staff of the Executive Director and, subject to the provisions of 5 
U.S.C. section 552, such accounts and records shall be available for 
public inspection at the offices of the Executive Director. 

e. All rules and procedures governing the proceedings of the Public 
Advisory ConunJttee must be approved by the Trustee Council. 

9. Administrative Authority: The Public Advisory Committee functions are advisory only, 
and its officers shall have no administrative authority by virtue of their membership. The 
Trustee Council, through the Executive Director, shall procure all needed space, supplies, 
equipment, and support for the Pubhc Advisory Committee. 

10. Termination Date: The Federal Advisory Conunittee Act, as amended (5 U.S.C. App. 2), 
requires that the Public Advisory Cmmnittee shall terminate two years from the date of 
filing of this Charter unless the Committee is renewed before that dat~ in accordance With 
the requirements of that Act. 

11. Authority: This Public Advisory Committee is established as mandated by Paragraph 
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Y A 4 of the MOA and shall be located m Alaska AdditiOnal authority for Jts creation 1s 

found m the Comprehensive Environmental Response, CompensatiOn, and LJabJhty Act 
of 1980, as amended, 42 U S C subsectiOn 9601 et seq , and the Federal Adv1sory 
Conumttee Act. as amended, 5 U S.C. App 2 

Secretary of the Intenor 

Date S1gned. -----------­
Date Filed 

Page 6 of 6 



Exxon Valdez Oil Spill Trustee Council 
441 W. 5"· Ave .. Suite 500 • Anchorage. Alaska 99501-2340 • 907/278-8012 • fax 907/276-7178 

MEMORANDUM 

TO: 

FROM: 

Trustee Counc~ 

Molly McCam%on ~ 
Executive Director 

RE: Proposed Revisions to Trustee Council's Procedures 

DATE: June 6, 2002 

As part of the transition to the GEM Program, we have undertaken a review of 
the Trustee Council's existing procedures and policies, and updated and revised 
them where necessary or in order to streamline the process. Our intent is to 
compile these into a single document or binder for ease of reference (until now, 
many of the individual procedures/policies have been separately bound or were 
lone documents in office files). 

The Table of Contents below lists the existing procedures/policies. Those that 
have proposed revisions are attached to this memo for your review. I wiil brief 
the Trustee Council on the revisions at your June 14, 2002 meeting. The Council 
is tentatively scheduled to take action on the revisions at your July 9, 2002 
meeting. 

The proposed revisions have been reviewed by the Restoration Work Force. 
The draft Financial Procedures (Ill) have also been circulated to finance 
personnel at each Trustee agency. The Data Policy (IV) has also been circulated 
to the GEM Data Advisory Committee. If you would like copies of .any of the 
procedures which are not attached, please let me know. 

TABLE OF CONTENTS 

I. Introduction --PROPOSED REVISION ATTACHED 
No substantive changes. 

II. General Operating Procedures-- PROPOSED REVISION ATTACHED_ 
Primary changes are related to organization of document. 

Federal Trustees 
U.S. Department of the Interior 
U.S. Department .of Agriculture 

National Oceanic and Atmospheric Administration 

State Trustees 
Alaska Department of Fish and Game 
Alaska Department of Environmental Conservation 
Alaska Department of Law 



Ill. Financial Procedures-- PROPOSED REVISION ATTACHED 
Primary changes are: 
• revising the GA formula to a flat rate of 9% on each project's total costs (current 
rate is 15% on personnel costs plus 7% on the first $250,000 of contractual costs 
plus 2% on contractual costs above $250,000); 
• removing the requirement that expenditure of GA be in proportion to actual 
direct costs (we are proposing that a project be able to spend 100% of the 
budgeted GA even if less than 100% of the budgeted direct project funds are 
spent); 
• allowing for bonuses to be paid from GA funds; 
• reducing the maximum amount that may transferred between EVOS projects at 
an agency's discretion from $25,000 to $1 0,000; 
• revising the process governing disposition of equipment at project's end (the 
current requirement that all EVOS equipment be made available at project's end 
for other EVOS projects would apply only to equipment with a purch.ase price of 
$5,000 or more--equipment costing less than $5,000 would be handled per 
existing agency disposal procedures; this new provision would apply to all 
equipment purchased under the restoration program including that purchased in 
previous years); 
• referencing existing state and federal law regarding Trustee agencies' authority 

~·· to issue grants; and · 
• adding language describing the Trustee Council's current policy on named 
contract recipients. 

IV. Data Policy-- PROPOSED REVISION ATTACHED 
This detailed policy statement would replace the Trustee CouncH's current policy, 
which is a general statement providing that any data resulting from any project to 
which the Council has contributed financially are in the public domain and must 
be available to the public. 

V. Report Writing Procedures-- PROPOSED REVISION ATTACHED 
Primary changes are: 
• revising process for annual reports (beginning with annual reports due in FY 03 
-which is most reports on projects funded FY02 and beyond--requirement would 
shift to brief progress reports designed to allow determination of whether 
continued funding of the project is warranted; annual reports would be submitted 
on a brief electronic form; some annual reports may be reViewed in-house rather 
than by external peer reviewers; annual reports would be kept on file at the 
Trustee Council office but would not be housed at ARLIS); 
·adding a distinct review procedure for GEM project final reports (peer review of 
lingering oil reports would continue to be handled by Dr. Bob Spies, the 
Chairman of the Lingering Oil Subcommittee; peer review of. GEM reports would 
be handled by Dr. Phil Mundy, the Science Direptor); and 
• requiring the report author to submit an electronic copy of the approved final 
report suitable for posting on the Council's web site (in addition to the currently 
required paper copies). 

• ! 



VI. TEK Protocols 
Adopted 1996. No revisions proposed. 

VII. Sample Destruction Policy 
Summary, prepared by Craig Tillery, of settlement requirements regarding 
sample destruction. No revisions proposed. 

VIII. Collections Policy 
Adopted 1995. No revisions proposed. 

IX. Supplementation Criteria 
Adopted 1995. No revisions proposed. 

X. Investment Policy 
Adopted 2000. No revisions proposed. 

XI. Habitat Protection Procedures 
General guidance is contained in General Operating Procedures (II above). 
More detailed procedures may be needed following Trustee Council action on the 
pilot habitat grant,, which is scheduled to expire September 30, 2002. 

XII. Scientific Review Process (STAC. etc.) 
Adopted 2002. No revisions proposed. 
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INTRODUCTION 

1. Pw7Jose. Define the Policies and Procedures of the Exxon Valdez Oil Spill Trustee 
Council (Trustee Council) and provide guidance regarding the authorities and responsibilities of 
entities that receive funds approved by the Trustee Council. 

2. Supersession. These procedures supersede the Procedures adopted by the Trustee 
Council August 3, 2000 and August 29, 1996, the Operating Procedures adopted by the Trustee 
Council January 10, 1992, and the Financial Operating Procedures adopted by the Trustee 
Council September 21, 1992. 

3. Relationship. The Procedures of the Trustee Council augment state and federal 
procedures. State and federal agencies receiving funds approved by the Trustee Council are 
responsible for ensuring that the procedures described in this document and the appropriate state 
·or federal procedures are followed. 

4. Amendments. These procedures may be modified by unanimous agreement of the 
Trustee Council. 

5. Authority. The principles and processes stated herein are established pursuant to the 
Memorandum of Agreement and Consent Decree entered as settlement ofUnited States of 
America v. State of Alaska, No. A91-081 Civil, U.S. District Court of Alaska. The Joint Trust 
Fund is comprised of all payments received in settlement of State of Alaska v. Exxon 
Corporation, el al., No. A91-083 CIV, and United States of America v. Exxon Corporation, el 
al., No. A91-082 CIV. 

6. Restoration Plan. The Exxon Valdez Restoration Plan provides long-tem1 guidance 
for restoring the resources and services injured by the 1989 Exxon Valdez oil spill. It contains . 
policies for making restoration decisions and describes how restoration activities will be 
implemented. The Restoration Plan was adopted by the Trustees in November 1994 after 
completion of the Final Environmental Impact Statement. By unanimous consent, the Trustee 
Council may change the plan if the Trustee Council detennines that the plan is no longer 
responsive to restoration needs. 
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GENERAL OPERATING PROCEDURES 

TRUSTEE COUNCIL 

1. Basic Governing Procedures. The cmTent edition of Roberts Rules a_( Order will 
gOvem the Trustee Council. All provisions of these rules of order will apply to Trustee Council 
deliberations unless the Trustee Council unanimously decides to proceed differently. 

2. Trustee Council A1embership. The following officials act on behalf of the public as 
trustees: the Attomey General of the State of Alaska; the Commissioner of the Alaska 
Department ofEnviromnental Conservation; the Conm1i'ssioner of the Alaska Department ofFish 
and Game; the Secretary of the United States Depatiment of Agriculture; the Secretary of the 
United States Depatiment of the Interior; and the Administrator of the National Oceanic and 
Atmospheric Administration, United States Department of Conunerce. Each Trustee may 
designate a representative to serve on the Trustee Council. Any such designation shall be in 
writing and the designation shall be maintained in the officjal record. In the event a Trustee 
Council member is precluded from attending a meeting or must be excused during a meeting, an 
altemate may exercise voting privileges on behalf of the Trustee Council member. Altemates 
shall be designated in writing and the designation shall be maintained in the official record or an 
altemate may be identified at the meeting and so stated for the record. 

3. Quorum. A quorum of two-thirds (2/3) of the total Trustee Council membership 
including at least two state members and two federal members shall be required to convene a 
meeting. All decisions shall be made by unanimous agreement of the six Trustee Council 
members, their designee.or their altemate, except that a quorum may approve the agenda, take 
public testimony and adjourn a meeting. 

4. Chair. The Trustee Council shall designate a chair to preside at each meeting. The 
chair may participate in discussion and debate at the ?"leetings and shall vote on all questions 
before the Trustee Council. 

5. Trustee Council Action. All matters before the Trustee Council which require a vote, 
make a recommendatiort, approve or disapprove an item, or otherwise render a decision shall 
require the unanimous agreement of the six Trustee Council members, their designee or their 
altemate. All actions by the Trustee Council shall be taken at duly convened meetings except as 
provided in Section 10, Emergency Action. 

6. Recusal. In the event a Trustee Council member believes he or she must recuse 
himself or herself from voting, the Trustee Council member may request the decision be defeiTed 
until a designated alternate is available to vote. 

7. Meetings. Meetings shall be held at times and locations determined by the Trustee 
Council. The Executive Director shall provide a proposed agenda and appropriate briefing 
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materials to the Trustee Council members in advance of the meeting. The final agenda for the 
meeting v,riJl be detem1ined by the Trustee Council and shall include a reasonable opportunity for 
public comment. 

8. Executive Sessions. Executive sessions shall be kept to a minimum and shall be used 
only for discussion of matters conceming confidential personnel issues, litigation or legal advice, 
habitat acquisition negotiations, confidential archaeological information, confidential fisheries 
information or otl1er matters included under AS 37.14.430, AS 44.62.310 (c) or other applicable 
State or Federal laws. 

9. Minutes of Trustee Council M~etings. All meetings shall be recorded electronically or 
by a comi reporter, and said records shall, along with the written, approved meeting notes, 
constitute the official record ofthe Trustee Council's actions. 

10. Emergency Action. In the event of an emergency requiring Trustee Council action 
before a meeting can be held in accordance with the procedures desctibed herein, the Executive 
Director shall poll the Trustee Council and take action by unanimous agreement. Any decisions 
of the Trustee Council shall be reflected in the official record of the Trustee Council along with 
justification regarding the need to take emergency action. In addition, any emergency action 
taken shall be ratified at the next meeting of the Trustee Council. 

ORGANIZATIONAL STRUCTURE 

1. General. Pursuant to the agreement between the State of Alaska and the United 
States, the Trustee Council has created the position of Executive Director to manage the day-to­
day administrative functions of the Trustee Council and the overall restoration program. 

2. Trustee Council Office. Under supervision of the Executive Director, the Trustee 
Council Office is responsible for: (1) facilitating comnmnication between the federal and state 
govemments, the Trustee Council members, the Scientific and Technical Advisory Committee, 
and the Public Advisory Committee; (2) maintaining the official record ofthe Trustee Council's 
actions; (3) soliciting project proposals and administering the proposal process, including 
supporting the Scientific and Teclmical Advisory Committee and any additional subcommittees 
and working groups that are fonned to advise on the scientific development of the program; (4) 
preparing and analyzing financial and project status information; (5) developing and 
implementing procedures to achieve the goals and objectives of the Trustee Council; (6) 
performing and/or overseeing special and ongoing projects; and (7) public outreach and public 
participation. 

3. Trustee Agencies. Under supervision of the agency's Trustee Council member, each 
Trustee agency is responsible for administrative oversight of projects funded to or through their 
agencies. This oversight shall include (1) ensuring that the procedures described herein, and the 
appropriate state or federal procedures, are followed, including compliance with the National 
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Environmental Policy Act and (2) ensuring that projects funded meet their stated objectives and 
schedules, and are accomplished consistent with the funds authorized. 

PROPOSAL SOLICITATION AND REVIKW 

1. Invitation. At least annually the public, private sector, non-profit groups, and 
govemment agencies will be invited to submit proposals for funding based on identified 
restoration priorities and needs. 

2. Review. Proposals received will be subject to independent scientific review, as well 
aspolicy, budget, and legal review. Based on these reviews, the Executive Director shall make a 
recommendation to the Trustee Council on which proposals should be funded. 

3. Public Review and Comment. Prior to Trustee Council action, a reasonable period of 
time shall be provided for the public to review and comment on the project proposals. 

4. Approval. After expiration of the period for public review and comment, the Trustee 
Council, in open session and with additional opportunity for public comment, shall review the 
Executive Director's recommendation on which proposals should be funded. The Trustee 
Council may make changes to the recommendation or include tem1s and conditions of funding as 
the Trustee Council deems appropriate. Upon unanimous approval, the recommendation shall be 
adopted by the Trustee Council. 

PROJECT REPORTS 

1. Quarterly Project Status Reports; Within thirty days following the end of each 
quarter, the investigator for each project approved by the Trustee Council shall submit a status 
report to the Executive Director. The report contents, format, and review procedures shall be 
detem1ined by the Executive Director. 

2. Annual Project Reports. Annually, the investigator for each continuing project 
approved by the Trustee Council shall submit a report to the Executive Director. A continuing 
project is one that was initiated with the expectation that it was multi-year. The report deadline, 
contents, format, and review procedures shall be detem1ined by the Executive Director. A copy 
of each report shall be placed in the Trustee Council's official record. 

3. Final Project Reports. Upon completion of each project approved by the Trustee 
Council, or a detem1ination by the Trustee Council to no longer fund a project, the investigator 
shall submit a report to the Executive Director. The repmi deadline, contents and fonnat, and 
review procedures shall be detennined by the Executive Director. A copy of each report shall be 
placed in the Trustee Council's official record and at ARLIS (Alaska Resources Library & 
Infom1ation Services). 
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PROJECT DATA 

1. Metadata and Data. During the course ofthe project and at its completion, the 
investigator shall submit metadata ("data about data") and project data according to Trustee 
Council approved data policies. The metadata and project data contents, fom1at, and review 
procedures shall be detennined by the Executive Director. 

HABITAT PROTECTION AND ACQUISITION 

1. General. Habitat Protection and Acquisition is an imporiant means of restoring 
injured resources and the services that are dependent upon those resources. Habitat Protection 
and Acquisition may include the purchase of lands or interests in land such as conservation 
easenients, mineral rights,· or timber rights. · 

2. Parcel Nomination. Only those parcels nominated by a willing seller shall be 
considered for purchase. The Executive Director shall prepare and maintain written procedures 
regarding nomination of parcels. 

3. Parcel Evaluatioi1. Nominated parcels shall be evaluated based on their importance 
to the conservation and protection of marine and coastal resources, ecosystems, and habitats in 
order to aid in the overall recovery of, and to enhance the long-tenn health and viability of, those 
resources injured by the oil spill and the spill area ecosystem. 

4. Terms and Conditions. By unanimous agreement of the six Trustees, their designee 
or their alternate, a resolution shall be adopted authorizing the purchase of land or ownership 
rights. The resolution shall set forth the tenns and.conditions appropriate for the identified 
parcel(s). 

5. Title and Management. The title of any lands or ownership rights shall be specified in 
the resolution adopted by the Trustee Council. All land acquired shall be managed in accordance 
with the te1ms and conditions of the Trustee Council. 

6. Public Review and Comment. Prior to final Trustee Council action, reasonable public 
notice shall be given and the public shall be provided an opportunity to comment. 

7. Application or Notification for Disbursement. Upon certification from the Executive 
Director that the tem1s and conditions set forth in a resolution have been satisfied, the Alaska 
Department of Law and the United States Department of Justice shall be requested to provide 
notice to the United States District Court for the District of Alaska regarding the expenditure of 
funds. Concurrently, as appropriate, the Executive Director shall provide the custodian of the 
Investment Fund(s) with payment instructions. 
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PUBLIC PARTICIPATION 

1. General. The Trustee Council recognizes that public pmiicipation in the restoration 
program is an integral pari of the process. To that end, the public is invited to review, comment 
on and participate in the development and implementation of the restoration program. 

2. Exxon Valdez Oil Spill Public Advis01:v Committee. By order of the District Cowi for 
the District of Alaska, the Public Advisory Committee is to advise the Trustees, appointed to 
administer the fund established in settlement of United States v. Exxon Corporation, Civil Action 
No. A91-082, and State of Alaska v. Exxon Corporation, Civil Action No. 091-083, both in the 
United States District Comi for the District of Alaska, in all matters described in Paragraph 
V.A.l of the MOA referenced above. The overall procedures for the Public Advisory Committee 
are contained in a Cha1ier unanimously approved by the Trustee Council and signed by the 
Secretary of the United States Department of the Interior. The Public Advisory Committee 
consists of members recommended by the Trustee Council and appointed by the Secretary ofthe 
United States Department of the Interior. 

. 3. Public Notice. Reasm'lable public notice shall be given for all meetings of the Trustee 
Council. The notice shall include, when possible, publication in one or more newspapers of 
general circulation in the following communities: Anchorage, Cordova, Homer, Juneau, Kenai, 
Kodiak, s·eward, and Valdez and distribution of the public notice to radio stations broadcasting 
to these communities as well as Chenega Bay, Tatitlek, Whittier, Seldovia, Port Graham, 
Nanwalek, and Kodiak area villages. To the maximum extent possible, reasonable public notice 
-shall also be provided to other conmmnities within the spill area. The pub[ic notice shall identify 
the purpose of the meeting and include a reasonable opportunity for public comment. 

4. Access to Information. Except where documents are confidential under state or 
federal law, the public shall have access to the official record of the Trustee Council's actions 
and infom1ation regarding proposed or completed projects or other activities funded by the 
Trustee Council. 
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 
FINANCIAL PROCEDURES 

SETTLEMENT FUNDS 

1. Joint Trust Funds·. The Joint Trust Funds consist of all payments received or to be 
received by the United States and the State of Alaska pursuant to the Agreement and Consent 
Decree issued in United States v. Exxon Corporation, et al. (No. A91-082 ClV) and State of 
Alaska v. Exxon Corporation, et al. (No. A91-083 CIV), including any interest accrued thereon. 

2. Court Registry Investment System. Pursuant to Court Order and in accordance with 
the Terms ofthe Memorandum of Agreement and Consent Decree, from December 1991 through 
October 5, 2000, the Joint Trust Funds were placed in an interest-bearing account in the Court 
Registry Investment System (CRIS) administered through the United States District Court for the 
Southern District of Texas. The CRIS established two accounts- the Exxon Valdez Oil Spill 
Settlement Account and the CRIS- Exxon Valdez Reserve Fund to receive and hold the Joint 
Trust Funds. Although the Joint Trust Funds were moved in October 2000 from the Court 
Registry System to the Alaska Department of Revenue, Division of Treasury, the Court Registry 
Investment System is still an investment option for the Trustee Council. 

3. Investment Fund(s). The Govermnents sought and obtained Congressional approval 
to expand options for investment of the settlement proceeds. Public Law 1 06-113, the 
Consolidated Appropriations Act, 2000, was enacted November 29, 1999. Section 350 ofH.R. 
3423, authorizes deposit of all or a portion of the Joint Trust Funds previously received, or to be 
received, by the Governments in the Natural Resource Damage Assessment and Restoration 
Fund or accounts outside the United States Treasury or both. See section on Investment Fund. 

4. CRIS Disbursement. Upon joint application of counsel for the United States and the 
State of Alaska, the United States District Court for the District of Alaska orders the 
disbursement of funds for purposes consistent with the Memorandum of Agreement and Consent 
Decree. The joint application shall consist of legal documents required by the Court and _ 
documentation demonstrating the unanimous agreement of the Trustee Council. When 
appropriate, interest earned on the federal and state accounts and/or unobligated balances from 
prior years' Work Plans shall be subtracted from the disbursement. 

5. Investment Fund(s) Disbursement. Upon unanimous approval ofthe Trustee Council, 
the Alaska Department of Law and the United States Department of Justice shall be requested to 
notify the United States District Court for the District of Alaska. The notification shall consist of 
legal documents required by the Court and documentation demonstrating the unanimous 
agreement .of the Trustee Council. Concurrently, the Alaska Department of Law and the United 
States Department of Justice shall be requested to provide the custodian(s) of the Investment 
Fund(s) with payment instructions. When appropriate, interest earned on the federal and state 
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accounts and/or unobligated balances from prior years' authorizations shall be subtracted from 
the disbursement. 

6. Authority to Spend. No obligations shall be incurred until such time as a Court Order 
is entered by the United States District Court for the District of Alaska or a notification is filed 
with the United States District Court for the District of Alaska and any terms and conditions 
placed on the funding by the Trustee Council have been met. 

7. Federal Account. In accordance \Vith federal law, funds required for federal project 
implementation are deposited in the Natural Resource Damage Assessment and Restoration 
(NRDA&R) Fund managed by the Department of the Interior. 

8. State Account. In accordance with state law, funds required for state project 
implementation are deposited in the Exxon Valdez Oil Spill Settlement Fund. 

INVESTMENT FUND 

1. General. Under Public Law 106-113 (1999), some or all ofthejoint trust funds may be 
deposited in the Natural Resource Damage Assessment and Restoration Fund or accounts outside 
the United States Treasury, or both. Where the Trustee Council exercises this authority, it is 
responsible for the prudent investment of the settlement funds in income-·producing obligations 
and other instruments or securities that have been determined by unanimous vote of the Trustee 
Council to have a high degree of reliability and security. 

2. Policies. The Trustee Council shall adopt written investment policies to protect and 
manage an Investment Fund(s). 

3. Asset Allocation. The Trustee Council recognizes that strategic asset allocation is the 
single most important policy decision affecting investment return and risk for an Investment 
Fund. At least a1mually, the Trustee Council shall evaluate its strategic asset allocation. 

4. Reporting. Revenues and disbursements associated with the Investment Fund shall be 
reported to the Trustee Com1cil on a monthly basis. Fees assessed by the Alaska Department of 
Revenue for the Investment Fund shall· be paid on a quarterly basis. 

PROJECT AUTHORIZATION 

1. General. Authorization to expend personal services, travel, contractual, commodities, 
equipment and general administration funds shall be consistent with the project budgets 
approved by the Trustee Council. 

2. Fiscal Year. Unless otherwise approved by the Trustee Council, the fiscal year begins on 
October 1 and ends on September 30. In the event the Trustee Council approves a project with a 
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different fiscal year, the fiscal year must be clearly stated in the approval motion. In the event 
the Trustee Council approves a capital project, the designation as a capital project must be clearly 
stated in the approval motion. · 

3. Adjustments. As long as an adjustment does not alter the underlying scope or objectives 
of the affected projects, agencies have the authority to move funds into or out of projects up to 
the cumulative amount of$10,000 or up to 10% ofthe authorized level offunding for each · 
affected project, whichever is less. In addition, as long as an adjustment does not alter the 
underlying scope or objectives of the project, agencies are authorized to move, within a single 
project, budgeted funds between line items and may change detailed items of expenditure to 
accommodate circumstances encountered during budget implementation. Justification and 
supporting documentation as to the reason for all such adjustments (both between projects and 
line-items) shall be maintained by the agencies. All adjustments between projects shall be 
reported to the Executive.Director in the Quarterly Financial Report. For further information 
regarding the Quarterly Report, refer to the Accounting section of these procedures. 

4. Revisions. Trustee Council action is required to move amounts greater than that 
authorized in section 3 above. Trustee Council action is also required if the revision changes the 
scope or objectives of a project, establishes a new project, or terminates an approved project 
during the fiscal year. [n the event the proposed revision changes the scope or objectives of a 
project, establishes a new project, or terminates an approved project during the fiscal year, the 
public shall be given a reasonable opportunity to review and comment on the proposed change 
prior to action of the Trustee Council. · 

PROJECT COSTS 

I. Direct Project Costs. Direct costs are those costs that can be identified with or linked to 
a specific project. 

2. Indirect Project Costs. Indirect costs are those that are incurred for common or joint 
projects and therefore cannot be identified readily and specifically with a project. In the case of 
governmental agencies, indirect costs are covered through a general administration formula. The 
appropriate indirect rate for contractors shall be approved on a case-by-case basis. 

3. General Admini~·tration Formula. [PLEASE NOTE THIS SECTION IS STILL UNDER 
REVIEW AND OPEN FOR DISCUSSION.] The general administration formula is used to 
reimburse governmental agencies for indirect project costs incurred in implementing the 
restoration program. The general administration formula is nine percent of each project's direct 
costs. General administration funds may be spent at the agency's discretion provided they are 
spent on indirect costs incurred in implementing activities funded by the Trustee Council. 
Agencies are entitled to 100% of their budgeted general administration funds regardless of how 
much of their budgeted direct project funds have been expended. 
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4. Unallowable Costs. Restoration funds shall be used only for costs that directly benefit 
Trustee Council approved projects with the exception of reimbursement of general 
administration (i.e., indirect) costs that are calculated in accordance vvith the general 
administration formula. 

5. Bonuses. Bonuses for personnel working on Trustee Council funded activities are 
allowable costs. Agencies shall follow their standard operating procedures in determining bonus 
awards. Bonuses shall be considered an indirect project cost and may be paid with General 
Administration funds. 

ACCOUNTING 

1. General. It is the responsibility of agency personnel and certifying officers to make 
certain that all actions are based on sound accounting and budgetary practices . 

. 2. Source Documentation. Adequate justification and supporting documentation shall be 
maintained for each project. 

3. Appropriateness. Expenditures charged to a project must be directly attributable to or 
allocated to the project benefiting from the activity. Salaries and benefits may be charged for the 
time an individual is working directly on a project, when supported by time sheets and when 
work pe~formed by such individuals is necessary to the project. 

4. Reasonableness. Costs attributable to a project must be necessary and reasonable to 
achieve the objectives ofthe project and be consistent with the policies and procedures governing 
other activities of the agency. 

5. Segregation. Accounts must be properly designed and maintained to ensure that funds 
are expended in accordance with Trustee Council approval. 

6. Expended (Outlays). The term expended shall be defined as the actual outlay of funds 
through the issuance of checks or warrants, the disbursement of cash, or the electronic transfer of 
funds. The term expenditure shall be defined as the act of expending. 

7. Obligations (Encumbrances). The term obligations shall be defined as a commitment to 
acquire goods or services during the fiscal year, or to accommodate contracts where the length of 
time for completion of the service extends into the following fiscal year. An obligation is a 
commitment to pay and should. not be considered an expenditure until the goods or services have 
been received and the invoice paid. Funds approved for contracts in which the length oftime for 
completion of the service extends into the following fiscal year may be obligated at year end. To 
be valid, the length of time to complete the service should be identified in the Detailed Project 
Description and budget approved by the Trustee Council. As a general rule, agencies shall have 
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one year from the end of a project's approved fiscal year to satisfy all obligations. 

8. Reporting: Quarterly Financial Reports. Within thirty days following the end of each 
quarter, agencies shall report expenditures and obligations recorded at the end of the quarter to 
the Executive Director. The report shall include the total amount authorized for each project, any 
revisions approved by the Trustee Council, any adjustments bet\veen projects, the total expended 
by project, and the total of any outstanding obligations by project. 

9. Reporting: Annual Financial Reports. By January 31 of each year, agencies shall report 
to the Executive Director the total expended for each project, plus any valid obligations relating 
to the fiscal year just ended. The report shall reflect the total amount authorized by line-item, 
any revisions approved by the Trustee Council, any adjustments between projects, and any 
adjustments between line-items. 

LAPSE 

I. General. The unexpended and unobligated balance of a project shall lapse on September 
30 ofthe fiscal year for which the project was approved. However, an undisclosed obligation 
may be established and/or paid during the Close-Out Period. 

2. Capital. The unexpended balance of a capital project shall be carried forward for two 
subsequent fiscal years. At the end of the three year period, the unexpended and unobligated . 
balance shall lapse. Trustee Council action is required to extend the project lapse date beyond 
the three year period. 

3. Close-Out Period. During the months of October, November and December agencies 
may pay from prior year funds an expense that was undisclosed during the fiscal year just ended. 
In addition, agencies may establish obligations to accommodate an expense that was undisclosed 
during the fiscal year just ended. By January J 1 of each year, agencies shall report to the 
Executive Director the total expended for each project, plus any valid obligations relating to the 
fiscal year just ended. For further information regarding the Annual Financial report, refer to the 
Accounting section of these procedures. 

4. Reimbursement for Prior Year Expenses. Expenses discovered after the Close-Out 
Period (i.e., after December 31) may be charged to the subsequent year's project budget ifthe 
project has multiple years of funding and sufficient funds are available. In the event the agency 
determines that insuffi.cient funds are available to charge the expense to the subsequent year's 
budget, or the expense relates to a completed project (i.e., there is no subsequent year's budget), 
authority to adjust a prior year Annual Financial Report is required. During the months of 
January through June, authority to adjust a prior year Armual Financial Report may be provided 
by the Executive Director. For expenses discovered after June, authority to adjust a prior year 
Annual Financial Report may be provided by the Trustee Council. 
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EQUIPMENT 

1 .Title and Use. Equipment sha11 be used for the project for which it was acquired. Items 
with an original per unit cost of under $5,000 shall belong to the acquiring agency. Items with 
an original per unit cost of $5,000 and over shall belong to the acquiring agency on behalf of the 
Trustee Council. At the end of a project that has equipment with an original per unit cost of 
$5,000 or more, the Executive Director shall determine if the equipment item shall be used for 
another Trustee Council project or ifthe item shall remain \l','ith the acquiring agency. If the 
equipment shall be used for another Trustee Council project administered by an agency other 
than the acquiring agency, the title for the equipment shall be transferred to the agency 
administering the new project. If the equipment shall remain with the acquiring ::1gency, and it 
was purchased by a contractor, the agency may, at its discretion, transfer the title to the 
contractor. This section shall apply to all equipment purchased under the restoration program, 
for projects already in progress or completed as well as for projects funded in the future. 

2. Surplus. Equipment that belongs to the acquiring agency shall be surplused i_n accordance 
with agency procedures. 

4. Inventory. Property records shall be maintained in accordance with agency procedures. 

5. Repair, Maintenance and Safeguarding. The repair, maintenance and safeguarding of 
equipment purchased with joint funds shall be accomplished in accordance with agency 
procedures. 

6. Disposal. Equipment that ceases to function shall be disposed of in accordance with 
agency procedures. 

7. Reporting. By December 31 ofeach year, agencies shall report all equipment with an 
original per unit cost of $5,000 or more to the Executive Director. The report shall include a 
description of the equipment (make and model), date the equipment was purchased, the purchase 
price, where the equipment is located and the condition of the equipment. The report shall also 
identify the project that is using the equipment. 

CONTRACTS 

1. General. Agencies shall ensure that contracts for professional and non-professional 
services are accomplished in accordance with the terms, conditions, and specifications of the 
project approved by the Trustee Council and in accordance with ~pplicable Federal and State 
laws. 

2. Definitions. Professional services means contracts for professional, teclmical, or.· 
consultant services that result in the production of a report or the completion of a task, and 
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includes analysis, evaluation, prediction, planning, or developing a recommendation. Non­
professional services means contracts for services that are primarily manual in nature, and 
includes boat charters, printing, and other. Non-professional services contracts usually result in a 
service rather than a product or report. 

3. Named Recipient. In the event the Trustee Council determines that, in order to carry out 
its mandate under the Memorandum of Agreement and Consent Decree, a particular person or 
entity should implement all or a portion of a project through a state Trustee agency, the Trustee 
Council may, by unanimous vote, name a contract recipient. The approval motion shall include 
the reason for selecting the contract recipient. lfthe contracting agency determines that an award 
to an entity different than that named by the Trustee Council would better serve the program, the 
basis of that determinatioi1 shail be stated in writing to the Executive Director and forwarded to 
the Trustee Council for approval. 

4. Indirect Rates. The appropriate indirect rate for contractors shall be determined on a 
project by project basis or through a memorandum of understanding with a contractor that 
provides for a consistent rate and methodology. 

5. Equipment. Equipment purchased by the contractor shall remain the property of the 
contracting agency. See section on Equipment. 

6. Special Considerations. All notes and other data developed by the contractor shall 
remain the sole property of the contracting agency. 

GRANTS 

1. General. Grants may be used as a procurement mechanism, but only to the extent they 
are permitted under existing state and federal laws. Federal Trustee agencies were given 
additional grant authority under Public Law 106-113 (1999). 

AUDITS 

1. General. The purpose of an audit is to ensure public trust and accountability regarding 
the use of settlement funds. An audit provides credibility to the information reported by or 
obtained from management by independently acquiring and evaluating the evidence. 

2. Definition. The term audit includes both financial and performance audits. 

3. Readiness. When an agency receives funding from the Trustee Council, the agency 
assumes certain responsibilities with respect to those funds. These include ensuring that source 
documentation is organized and available for review, internal controls are documented and 
individuals knowledgeable about the projects are available to answer questions. 
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Contracts. Contractors who receive funding for professional or rion-professional services 
are not automatically subject to an annual audit. However, this does no~ preclude the Trustee 
Council or the agency from making a determination that an audit is required in addition to an 
agency's review of expenditure documentation and work produced by a contractor. 

5. State and Federal Audits. Each Federal agency and the State of Alaska have audit 
functions. In the event an audit is performed on a Trustee Council funded activity, a copy of the 
audit shall be provided to the Executive Director. 

6. External Audits. All external audits shall be conducted in accordance with Govenm1ental 
Auditing Standards. In addition, the firm and the staff assigned to conduct the audit shall be 
independent ofthe Trustee Council, the funding agencies, the Alaska Department of Revenue, 
the Court Registry Investment System, Exxon Corporation, Exxon Shipping Company and 
Exxon Pipeline Company. 
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APPENDIX A: FEDERAL INTERNAL PROCEDURES 

NATURAL RESOURCE DAMAGE ASSESSMENT AND RESTORATION FUND 

1. Segregation. All principal and interest shall be accounted for separately by the 
Department ofthe Interior, Office of the Secretary. Each disbursement shall be assigned an 
appropriate account, sub-activity and/or project number when deposited to the aggregate Natural 
Resource Damage Assessment and Restoration Fund within the Federal Reserve Bank. 
Confirmation of the deposit shall be provided to the Treasury Department, Vlhich reconciles the 
deposit with the Federal Reserve Bank. 

2. Investments. By law, the funds may only be invested in Treasury Securities and all 
ownership is maintained in the name of the Natural Resource Damage Assessment and 
Restoration Fund. Based on an estimate of cash flow requirements, the Department of the 
Interior, Office of the Secretary generates instructions for investment and forwards the 
instructions to the National Business Center. The National Business Center develops and 
submits an Investment Confirmation Letter that indicates which account investments are being 
purchased, the scheduled maturity dates and the investment type(s) to the Department of 
Treasury, which purchases the securities. At maturity, interest ·income is paid directly to the 
account. 

3. Reports. Quarterly, the Department of the Interior shall report interest income to the 
Executive Director. In addition, all disbursements to the federal agencies shall be reported to the 
Executive Director. By March 31 of each year, the Department of Interior shall report to the 
Executive Director all lapsed funds returned to the Natural Resource Damage Assessment and 
Restoration Fund by the federal agencies. ·· 

AUTHORIZATION 

1. General. Congress permanently appropriated funding approved by the Trustee Council 
in Section 207 of Public Law 102-227. However, all authorization is subject to compliance with 
any terms and conditions imposed by the Trustee Council. 

2. Budget and Reports. Under Section 207, agencies are required to comply with directions 
published by the Federal Office of Management and Budget. This includes submitting a budget 
for the upcoming fiscal year and documentation associated with the current and prior fiscal year. 

3. Obligation Authority. Prior to the obligation of any funds, agencies must first complete 
the allocation process required by their respective budget offices to establish codes for each 
project. The allocation process provides the authority, amount offunding and the guidance with 
which to obligate funds. 
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4. Jnstructionsfor Tran.~fer. Federal agencies are required to submit an annual cash f1ow 
plan to the United States Department ofthe Interior, Office ofthe Secretary, Natural Resource 
Damage Assessment and Restoration Office, and instructions regarding the transfer of settlement 
funds. The instructions shall specify the purpose ofthe transfer, vvhich account the funds are to 
be transferred to, and an estimate of cash flow requirements. Unless the transfer represents a 
one-time payment, the cash flow estimate shall be structured on a quarterly basis. Any change in 
cash flow requirements that occurs during the fiscal year shall be comn1llnicated to the United 
States Department of the Interior, Office of the Secretary, Natural Resource Damage Assessment 
and Restoration Office, in writing. A change is defined as a decrease in the cash flow 
requirement due to an unanticipated delay in a project or an increase in the cash flow requirement 

. due to an unanticipated change in the schedule, or subsequent Trustee Council action. 

5. Fund Transfers. The vehicle used for transfers is a SF 1151, a non-expenditure transfer. 
The SF1151 is initiated, prepared, and approved by the Natural Resource Damage Assessment & 
Restoration Office, Office ofthe Secretary and then sent to Treasury where the funds are 
transferred within the Treasury system. 

6. R.eturn of Unobligated Balances. On March 15 of each year, federal agencies shall retum 
to the Natural Resource Damage Assessment and Restoration Fund the unobligated balance for 
the fiscal year just ended. Concurrently, the agencies shall retum any recovery of prior year 
obligations. Agencies are required to submit to the United States Department of the Interior; 
Office of the Secretary, Natural Resource Damage Assessment and Restoration Office, a report 
reflecting the total unobligated balance for the fiscal year just ended and the amount of funding 
recovered from prior year obligations. The report submitted shall also indicate the date the 
agency intends to return the funds. The vehicle used for transfers is a SF] 151, non-expenditure 
transfer. The Department of the Interior shall report the total unobligated balance for the fiscal 
year just ended and the amount of funding recovered from prior year obligations to the Executive 
Director by March 31 of each year. 
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APPENDIX B: STATE INTERNAL PROCEDURES 

EXXON VALDEZ OIL SPILL SETTLEMENT FUND 

1. Segregation. All principal and interest shall be accounted for separately by the Alaska 
Department of Revenue, Division of Treasury. Each disbursement shall be deposited in a 
Department of Law sub-account, Exxon Valdez Oil Spill Settlement Fund. Confirmation ofthe 
deposit shall be provided by the bank to the Alaska Department of Revenue. 

2. Investments. The Alaska Depmiment of Revenue, Division of Treasury shall calculate the 
daily income amount and provide for daily compounding (including weekends and holidays). 
The income shall be credited to the fund and posted in the Alaska State Accounting System on a 
monthly basis. 

3. Reports. The Alaska Department of Revenue, Division ofTreasury shall report income 
earned to the Executive Director on a monthly basis. 

AUTHORIZATION 

1. General. Pursuant to Alaska Statute 37.14.405(a), a state agency may not expend money 
received from the trust unless the expenditure is in accordance with an appropriation made by 
law. However, prior to the expenditure of funds, Trustee Council approvai must be obtained, the 
notice filed, any terms and conditions placed on the funding by the Trustee Council met, and the 
funds transferred from the Investment Fund to the Exxon Valdez Oil Spill Settlement Fund, if 
necessary. 

2. Budget and Reports. To meet the requirements of Alaska Statute 3 7 .14.415, agencies are 
required to comply with directions published by the State Office of Management and Budget, 
Division of Budget Review. Alaska Statute 37.14.415 states: The state trustees shall 

( 1) submit to the governor and the legislature by December 15 of each year a report setting 
out, for each object or purpose of expenditure, the amounts approved for expenditure from the 
trust during the preceding fiscal year and the amounts actually expended during the preceding 
fiscal year; 

(2) prepare and submit, under AS 37.07, a budget for the next fiscal year setting out, for 
each object or purpose of expenditure, the Trustees' estimate of the amounts that are, during the 
next fiscal year, to be funded by the trust and expended by state agencies; and 

(3) prepare and submit to the legislature, at the same time the budget for state agency 
expenditures is submitted under (2) of this section, a proposal setting out, for each object or 
purpose of expenditure, the trustees' estimate of the amounts that are to be funded by the trust in 
the next fiscal year and that are not included in the budget submitted under (2) of this section. 

3. Legislative Budget and Audit Committee. Alaska Statute 37.14.405(b) allows agencies to 
. meet the requirements of an appropriation conditioned on compliance with the program review 
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provisions of AS 3 7.07.080(h). In accordance with the procedures of the Alaska Office of 
Management and Budget (OMB), agencies are required to submit a request to OMB for 
transmittal to the Legislative Budget and Audit Committee. 

4. Expenditure Authority. Authorization to receive and expend shall be recorded in the 
Alaska State Accounting System within the Exxon Valdez Oil Spill Settlement Fund. Following 
legislative action, OMB will record the authorization by approving an Authorized Budget 
Transaction (AB). 
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AJ>PENDIX C: INVESTMENT FUND(S) 

1. General. The Trustee Council, through appropriate state and/or federal agencies, may 
contract for investment, custodial or depository services on a discretionary or non-discretionary 
basis, \Vith the State and Federal governments, or with independent investment management 
firms, banks, financial institutions or trust companies by designation through appointments, 
contracts or letters of authority. 

2. Segregation. All principal and interest shall be accounted for separately by the custodian. 

3. Reports. The custodian shall provide to the Executive Director financial reports on a 
monthly basis. The monthly report shall reflect all activity associated with the Investment 

· Fund(s) including the date and amount of each transaction, any pending transactions, interest 
received, purchases, sales and other transactional data on a day-to-day basis. In addition, the 
custodian shall provide a monthly report which sets forth the opening balance in the Investment 
Fund(s), associated transactions and a reconciliation to the final balance. The investment 
manager shall provide to the Executive Director a suite of financial and performance reports on a 
monthly basis. The monthly financial report shall contain an asset appraisal which sets forth all 
of the assets held by the Investment Fund(s). The report shall provide detailed information such 
as cost and market value, current yield and percentage of each investment and sector. In 
addition, the investment manager shall provide monthly and cumulative performance reports. 
The performance reports shall include a comparison to the benclunarks approved by the Trustee 
Council. 

4. Investments. By unanimous consent, the Trustee Council shall determine the strategic 
asset allocation and bands. The Executive Director shall have discretion to move assets among 
asset categories provided that such actions are consistent with movement of the actual.asset 
allocation within the variability bands of the Trustee Council's strategic asset allocation policy. 
The Executive Director shall make the necessary adjustments to the initial target allocation 
within 30 calendar days. The Executive Director shall report any asset shifts at the next Trustee 
Council meeting. Such reports shall include a description of the rationale for the shift. 

5. Performance. The Trustee Council shall identify benclunarks to evaluate Investment 
Fund(s) performance. Performance shall be evaluated relative to the identified benchmarks and 
also relative to an appropriate peer group of competitive alternatives. On a biannual basis, 
performance shall be presented to the Trustee Council. 

6. Fees. No fees shall be assessed by the custodian except as approved in advance by the 
Trustee Council. 
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DRAFT GEM Data Policy 

The overall purpose of these policy statements is to facilitate full and open access to, and use of 
with confidence, both now and in the future, the data and information used in and results from 
the Gulf of Alaska Ecosystem Monitoring and Research Program (GEM). 

The GEM Data Policy has the following objectives, to: 

1. Make information from GEM projects available to other scientists and to the general 
public in a well documented and understood form. 

2. Protect the citation right of investigators who collect data, develop models, or who apply 
models to generate significant new insight. The Trustee Council believes that description 
and interpretation of the results of research is the privilege and responsibility of those 
who collect data or develop and apply models. However, investigators must not 
unreasonably impede the exchange of information essential to comparative and 
interdisciplinary research, interpretation, and synthesis. 

3. Ensure that data and samples are collected in a manner which will yield accuracy and 
precision sufficient for the objectives of each field program and sufficient for those 
comparisons and syntheses among programs which can be anticipated. It is fundamental 
to any research program that high-quality data be collected. While the primary 
responsibility for this always belongs to the Principal Investigator, GEM program 
administration must provide guidance, coordination and monitoring, particularly for 
situations where the data quality appropriate for an individual project is not the same as 
that required by an interdisciplinary program of large geographic and temporal extent. 

4. Preserve all data collected under GEM funding (except that specifically exempted by GEM 
program administration) in an archive accessible to the scientific community in a timely 
manner. Data to be archived include GEM-funded compilations, analyses and syntheses 
of previously recorded data, even though the data themselves may be in the public 
domain. The archive and the means established for retrieving data it contains must foster 
both disciplinary and interdisciplinary data syntheses. A special goal of the GEM program 
is that the data collected ultimately yield generalizations at a larger scale ecosystem 
level. In order to accomplish this, it is important that both the data collected and the 
archival format allow comparisons among different field programs. 

5. . Preserve models developed with GEM funding in an archive accessible to the scientific 
community. The inputs and results of key numerical. experiments employing models 
should also be archived, if they have been the basis for publications. The GEM program 
administration believes that inclusion of models in the GEM archive is necessary to realize 

· maximal benefits from the considerable planned investment in modeling. 

6. Encourage the voluntary release of data and other products of GEM-funded research by 
Principal Investigators at any time before the deadlines given in this document. 

The policy has been developed in accordance with ~nown current guidelines and/or standards for 
environmental data collection activities. In practice, the GEM Data Policy must comply with 
federal and state law :and be consistent with that of sponsoring agencies. If any material 
differences exist between the GEM Data Policy and federal or state law, or policies of a 
sponsoring agency, the Principal Investigator must identify the differences to GEM program 
administration for resolution. 

This policy supplements the Trustee Council's "Procedures for State Agencies and Their 
Contractors for Destroying Documents or Physical Evidence Related to the Exxon Valdez Oil Spill." 
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DRAFT GEM Data Policy 

To ensure that these policies will be followed for all GEM projects: 

1. All Principal Investigators will agree to follow GEM data policies as a condition of 
receiving funding under the GEM program. 

2. The Trustee Council Executive Director will be notified of any instances where 
GEM data policies are not being followed, and which cannot be resolved by the 
parties directly involved. The Trustee Council Executive Director will review the 
situation and recommend a course of action, which could include notification of 
parent agencies of principal investigators who have not complied with the GEM 
Data Policy and/or preclude funding for future projects. 

Data Collection Policy 
Upon receiving GEM funding, the principal investigator (PI) will be contacted by the GEM Data 
Systems Manager to establish a Data Management Plan (DMP), which will supplement 
information in the Detailed Project Description (DPD). This plan will include procedures to 
process, document and migrate all data to be collected to archives. identified by the GEM Data 
Systems Manager. In addition, the GEM Data Systems Manager will collaborate with the PI(s) on 
data formats. To provide the opportunity for comparison with historical data, measurement 
techniques should be consistent with techniques used to collect the existing data unless there is 
significant scientific justification for change. When new techniques are adopted, methods for 
relating the new data to existing data should be developed. 

Of particular interest are the following considerations, and each must be specifically .addressed by 
the principal investigator in describing collection and analysis methodology: 

1. Measurements to be made and th~ anticipated precision and accuracy of each 
measurement. 

2. A description of the sampling equipment sufficient to permit an assessment of the 
anticipated raw-data quality. Typical descriptions will include where appropriate: 
navigation, timekeeping, sensor make and model, net opening and mesh size, rate of 
retrieval, mooring configuration, and similar information appropriate to the types of 
samples to be collected. Where the data collection equipment is well known or 
documented in generally available technical reports or the published literature, the need 
for documentation will be substantially reduced and may be satisfied by identifying the 
system or referring to the appropriate documentation. 

3. A description of the analysis methodology sufficient to permit an assessment of the 
anticipated analyzed-data quality. Typical descriptions will include where appropriate: 
filter size and type, sample preservation technique, counting method, numerical 
algorithm, incubation procedure and similar details as appropriate to the measurements 
planned. 

4. A discussion of the means by which the measurements to be taken could be compared 
with historical observations or with regions which are thought to have similar 
ecosystems. When the sampling method is critical to the interpretation and utilization of 
data type, a description of sampling methods used in the region or in similar regions 
during past experiments must be included. Where the planned sampling method differs 
from the previously used measurement technique, the principal investigator must either 
demonstrate that a quantitative comparison will be valid or provide justification for the 
change in technique. 

Data Management Plans will be updated yearly for continuing projects, and for the year following 
completion of data acquisition until all data resulting from the project enters the archive. The 
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DRAFT GEM Data Policy 

PI(s) responsible for collecting data funded by GEM must submit, and have approved, quality 
assurance and quality control (QA/QC) protocols as part of the DPD/DMP. 

Data Process:ing Policy 
The PI(s) responsible for collecting data on projects funded by GEM must apply approved QA/QC 
protocols to these data sets. · 

Within 60 days after data or sample collection is completed, a detailed inventory of 
measurements made or samples collected must be submitted to the GEM Data Systems Manager 
by the PI(s). This inventory will include the time and location of each measurement or sample, as 
well as the nature of the measurement or planned analyses of the sample. 

Policy for Data Submission to the GEM Archive 
Results of measurements which do not require time-consuming analyses, especially those which 
may provide basic environmental characterization needed by to other GEM investigators, should 
be submitted within six (6) months after the completion of data collection. The data categories to 
which this submissiom requirement applies will be specified in the DPD/DMP. All other 
measurements should be made within 12 months after field collection, or submitted with the final 
report for the project, whichever occurs first. Such measures will also be identified in the 
DPD/DMP. The PI(s) will advise the GEM Data Systems Manager if these schedules cannot be 
met. 

Under no circumstances will a data file, data set, data layer, or database be accepted by or made 
available via the GEMi archive without appropriate supporting metadata ("data about data"). 
Metadata usually include, but may not be limited to, location, time, units, accuracy, precision, 
method of measurement, method of sensor calibration and sensor calibration data, analyst or 
operator, and data processing methods. The metadata format will be compliant with the Federal 
Geographic Data Committee (FGDC) standards. 

In coordination with the GEM Data Systems Manager, the PI(s) will include, at a minimum, the 
following information with each data set archived: 

1. collection dates and times (Greenwich Mean Time [GMT]); 

2. precise location (decimal degrees longitude and latitude, depth(s)) 

3. data collection methods; 

4. data format (e.g., ASCII, Excel spreadsheet, ARC/INFO coverage, etc.); 

5. data collection problems, data processing problems, bad data flags, data dropouts, and 
other quality control factors identified by the PI(s); 

6. instrument descriptions and calibrations; 

7. collection site descriptions and conditions; and 

8. conditions for use and citation 

Data sets may have specific additional guidelines; the PI(s) will accommodate whatever special 
considerations are necessary. Data information sheets designed by the GEM Data Systems 
Manager will help the PI(s) encapsulate this information and include it with the data when 
migrated to the GEM archive. The PI(s) will be required to submit metadata information to 
appropriate data clearinghouse(s) identified by the GEM Data Systems Manager. 

The Federal Ocean Data Policy requires that appropriate ocean data and related information 
collected under federal funding be submitted to and archived by designated national data 
centers. Funding agencies, with assistance from the centers, identify the data and require their 
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DRAFT GEM Data Policy 

principal investigators to submit these data within specified time periods. GEM PI(s) will be 
required to submit their data sets to appropriate national data center(s) identified by the GEM 
Data Systems Manager. 

Data Model Archive Policy 
The GEM archive will also include selected data models developed with GEM funding, and 
products or results of modeling conducted with GEM support. Data models and/or model 
products will be chosen by the GEM Scientific Technical Advisory Committee (STAC) for archiving 
if they are central to achieving the large-scale goals of a GEM study, and/or if they will be useful 

. to a substantial group of PI's for GEM-funded projects. 

If archiving of a data model and/or model products will be required, this will be specified in both 
the DPD/DMP and the funding award letter. Deadlines for submission and the length of the 
proprietary period will also be specified. Submission of other models and/or model products, not 
specified in the DPD/DMP, is encouraged if they are likely to be useful to other GEM investigators 
and the scientific community. 

Archived computer models should include source code in a commonly used scientific language. 
Documentation, sufficient to allow use of the model by persons having the knowledge and 
abilities typical of numerical modelers, should also be submitted. Model pr9ducts submitted must 
include sufficient explanation so that they can be understood by persons having knowledge and 
abilities typical of GEM investigators. 

Data Dissemination Policy 
Data collected in conjunction with GEM is considered public information. 

Processed data and models will not be officially disseminated to the public for a period of two (2) 
years from the date of the data collection. The PI retains exclusive analysis and publication use 
of the data collected during the first year following data collection. After one year, data will be 
available to other GEM investigators. Two (2) years after data collection, the data will be made 
available to all other science users through the GEM archive. However, if the data are requested 
pursuant to the Freedom of Information Act or the Alaska Public Records Act, the Trustee Council 
is required to release any data which are transferred to the Trustee Council by the PI. 

The PI may own a copyright on the publication of the processed data developed or bought under 
GEM funding. The Exxon Valdez Oil Spill Trustee Council reserves a royalty-free, nonexclusive, 
and irrevocable license to reproduce, publish, or otherwise use, and to authorize others to use, 
for GEM purposes, the copyright in any work developed under an award, or any rights of 
copyright purchased by an PI with GEM funding. Any such publication will include a notice 
identifying the award and recognizing the license rights of the GEM program under this clause. 
This paragraph will have no force and effect for the processed data not published by the PI. 

GEM retains the right to analyze, synthesize and publish summaries of the data. The PI retains 
the right to be fully credited for having collected and processed the data. F01lowing academic 
courtesy standards, the release of data to third parties will stipulate that the PI and the GEM 
project under which the data were collected will be fully acknowledged in any subsequent 
publications in which any part of the data is used. Manuscripts resulting from this GEM­
supported research that are produced for publication in open literature, including refereed 
scientific journals, will acknowledge that the research was conducted under GEM funding. 

Data Citation Policy 
The PI retains the right to be fully credited for having collected and processed the data. 
Following academic courtesy standards, the PI and GEM project under which the data were 
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collected will be fully acknowledged in any subsequent publications in which any part of this data 
set is used. Manuscripts resulting from this GEM-supported research and data collection effort 
that are produced for publication in open literature, including refereed scientific journals, will 
acknowledge that the research was conducted under GEM funding. 

Persons who acquire data, models, or model products from the GEM data archive are responsible 
for communicating with the originating investigator(s). If a substantial use of the data is planned, 
collaboration and co-authorship with the originating PI(s) is expected for any resulting 
publications. However, originating PI(s) may not unreasonably impede use or publication of 
archived data, models, or model applications, provided that they receive due credit for their 
contribution. 

Data liability Policy 
The data sets are only as good as the quality assurance and quality control (QA/QC) procedures 
applied to each project. The user bears all responsibility for itS subsequent use or misuse in any 
further analyses or comparisons. The GEM program does not assume liability to the recipient or 
third persons, nor will the GEM program reimburse or indemnify the recipient for its liability due 
to any losses resulting in any way from the use of this data set. 
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1NTRODUCT10N 

These Procedures for the Preparation and Distribution of Reports provide instructions 
regarding the preparation, peer review, printing and distribution of final and annual repmis 
for projects funded by the Exxon Valdez Oil Spill Trustee Council. 

Unless othervvise specified by the Trustee Council Office, each project funded by the Trustee 
Council shall ultimately produce aflnal report subject to approval through the Trustee 
Council's peer review process. In the case of multi-year projects, an annual report shall also 
be prepared each year until the project is completed, at which time a final repOii shall be 
prepared. Annual reports may be peer reviewed. Subject to the approval of the Trustee 
Council Office, on a project-by-project basis,joumal articles or manuscripts may be used to 
fulfill requirements for the preparation of final and arumal repmis (see below, page X). 

These Procedures for the Preparation and Distribution of Reports update and supersede 
earlier versions of this document and should be read together with the repmi writing 
guidelines published by the Journal of Wildlife Management (Ratti, J. and L. Smith, 1998). 
(Appendix 1) To. the extent that there are any inconsistencies between these Procedures for 
the Preparation and Distribution of Reports and the guidance provided by Ratti, J. and L. 
Smith (1998), the instructions provided in these Procedures shall be followed. 

The primary changes in these Procedures, as compared to the previous version ofthis 
document, are a new format and review process for mmual reports and the addition of review 
procedures for Gulf Ecosystem Monitoring and Research (GEM) project final reports (see 
page XX). 

NOTE: For purposes of identification, GEM projects each have a six-digit project number 
preceded by the letter G (e.g., G-030204, G-042362). The letter G signifies GEM; the first 
two digits identify the fiscal year in which the phase of the pr9ject was authorized; and the 
last four digits provide a specific project identifier. Restoration projects each have a five or 
six-digit project number (e.g., 95225, 034520--those funded before FY 03 have five digits; 
those funded for FY 03 and after have six digits). The first two digits identify the fiscal year 
in which the phase of the project was authorized; the last three or four digits provide a 
specific project identifier. Natural Resource Damage Assessment (NRDA) projects are 
designated by alpha~numeric project numbers (e.g., MM6 for "Marine Mammal Study 6" or 
FS2 for "Fish/Shellfish Study 2"). For all projects, the number that appears on the cover of 
an arumal repmi reflects the year in which the project work being described was conducted; 
the number that appears on the cover of a final report reflects the final year in which the 
project work was conducted. 
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FINAL REPORTS: NRDA, RESTORATION & GEM PROJECTS 

Purpose. A final report for a project must be a comprehensive rep01i addressing all the 
objectives identified over the course of the entire study. The final repOii shall address the 
original objectives ofthe study as identified in the approved Detailed Pr0ject Description and 
account for any changes in the objectives. Final NRDA repOiis shall be viewed as both the 
first and last word on the subject for the purpose of damage assessment under the 
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) and 
its amendments. The principal investigator for a project is responsible for the submission and 
production of a final report. 

I. Preparation: NRDA, Restoration & GEM. Project Final Reports 

1. Final Report Format- Authors shall follow the fonnat set out below to prepare final 
reports. RepOiis shall meet nom1al scientific standards of completeness and detail that. 
shall pennit an independent scientific reader to evaluate the reliability and validity of the 
methods, data and analyses. 

A Report Cover- An example of a final report cover is provided. (Attaclm1ent 
A) A final report cover shall: 

• identify the report as either al 

./ Natural Resources Damage Assessment final report, 

./ Restoration Project final report, or 

./ GEM Project final report; 

• provide the report title; 

• include the project identification number, using the project number for 
the final year in which the project work was actually conducted (i.e., not 
the data analysis/report writing or "closeout" year); 

• identify the author(s) with appropriate affiliation(s); 

• include the date (month and year) of publication; and 

1 Include on the Cover Page and the Title Page the following unifom1 titles. For NRDA reports: Exxon Valdez Oil Spill State/Federal 

Natural Resource Damage Assessment Final Report. For Restoration Project final reports: Exxon Valdez Oil Spill Restoration Project Final 

Report. For GEM Project final reports: Exxon Valdez Oil Spill Gulf Ecosystem Monitoring and Research Project Final Report. See 

Attachment A. 
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• include the following Office of Equal Employment Opportunity (OEO) 
and Americans \Vith Disabilities Act (ADA) statement toward the bottom 
of the page on the inside front cover: 

The Exxon Valdez Oil Spill Trustee Council conducts aU programs 
and activities free from discrimination, consistent with the 
Americans with Disabilities Act. This publication is available in 
altemative communication fom1ats upon request. Please contact 
the Trustee Council Office to make any necessary arrangements. 
Any person who believes she or he has been discriminated against 
should write to: EVOS Trustee Council, 441 West 5th Avenue, . 
Suite 500, Anchorage, Alaska 99501-2340; or O.E.O. U.S. 
Department of the Interior, Washington D.C. 20240. [NOTE: 
THIS LANGUAGE CURRENTLY UNDER REVIEW TO MAKE 
SURE IS CURRENT.] 

• use quality cover stock and, to ensure consistent appearance, the color of 
the final repo1i cover shall be as close as possible to the color of 
goldemod provided in the example. (Attachment A) 

B. Title Page - The Title Page ofthe report shall immediately follow the report 
cover page on white bond paper and be identical in tenns of content and 
fmmat to the front of the report cover page. (Attachment A) 

C. Study History, Abstract, Key 'Vords, Project Data and Citation­
Following the Title Page, the report shall include, on not more than two pages: 
(1) abriefstudyhistory; (2) an abstract; (3) keywords; (4) a briefdescription 
of data gathered during the project including its current location and a 
permanent contact; and (5) a recommended citation for the final report. 
(Attachment A) 

• Study History. A brief study history shall include reference to all prior 
project numbers; changes in the title of the project or report over time; 
annual reports or other reports which contributed to the final report; and 
citation of publications that have preceded publication of the final repmi. 

• Abstract. An abstract, with a maximum length of200 words,2 shall 
enable readers to quickly identify the basic content ofthe report, 
detennine its relevance to their interests and thus decide whether to read 
the document in its entirety. If the final report consists of several 
chapters or manuscripts (see Use of Manuscripts for Repmi Writing 
below, page X), the abstract shall summarize the entire report. Do not 
use abbreviations or acronyms in the abstract. 

2 A limit of 200 words is needed so that the abstract can be processed through the National Technical Information Service. 
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• Key \Vords. A short list of key \Vords (up to 12 in alphabetical order) 
shall be provided. Include words from the title and others that identify: 
(1) common and scientific names of principal organisms, if any; (2) 
geographic area or region; (3) phenomena and entities studied (e.g., 
behavior, reproduction, etc.); ( 4) methods (only if the rep01i describes a 
new or improved method); and (5) 6ther words not covered above but 
useful for indexing. 

• Project Data. A summary of the data collected during the project shall 
be provided in order to preserve the opportunity for other researchers and 
the public to access this data in the future. The summary shall: (1) 
desc.ribe the data; (2) indicate the format of the available data 
collections; (3) identify the archive in which the data have been stored or 
the custodian of the data (including contact name, organization, address, 
phone/fax, e-mail, and web address where data may be acquired); and (4) 
indicate any access limitations placed on the data. Limiting access · 
requires pre-approval by the Trustee Council Office. 

• Citation. A recommended citation for the final report shall be provided. 

D. Remainder of Report- After the Study History, Abstract, Key Words, 
Project Data and Citation, the report shall continue as follows: 

• Table of Contents, including Lists of Tables, Figures and 
Appendices. 

• Executive Summary. The executive summary shall: 

./ consolidate principal points of the report in one place and provide 
enough detail for the reader to digest the significance of the report 
without having to read it in full; 

./ be written so that it can stand independently of the report (i.e., it 
must not refer to figures, tables or references contained elsewhere 
and all acronyms, uncommon symbols, and abbreviations must be 
spelled out); 

./ not exceed four single-spaced pages; 

./ concisely state the purpose, scope, methods, results and conclusions 
of the report; and 

./ be organized in the same manner as the report it summarizes. 
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• Imtroduction. The introduction shall: 

./ present first, with all possible clarity, the nature and scope oflhe 
problem investigated, including the general area in which field 
activities were conducted; and 

./ review pe1iinent literature, state the'method(s) of investigation and 
briefly state principal results. 

• Objectives. The statement of objectives shall be the same as the 
objectives identified in the final approved Detailed Project Description. 
If the objectives have changed, describe \Vhat has changed and wby. 

• Methods. The discussion of methods shall include a clear description of 
the study area. To the extent the methodology differs from that desc1ibed 
in the Detailed Project Description, explain the reason for the deviation. 

• Results. The presentation of results shall: 

..I provide an objective and clear presentation of the data collected; and 

./ in the case of damage assessment studies, present infonnation in a 
manner that will make clear to the reader: (1) evidence of injury 
found, and (2) evidence that the injury found was or was not caused 
by the Exxon Valdez oil spill. 

• Discussion. The discussion section shall: 

./ interpret the study results and explore the meaning and significance 
of the findings, including alternative interpretations ofthe results; 

./ discuss whether the study hypotheses were upheld or disproven; 

./ note where there are unanswered questions; and 

./ where appropriate, cite relevant findings from other Exxon Valdez oil 
spill restoration studies, including GEM studies, and published 
literature. 

• Conclusions. This shall be a brief, clear statement ofthe conclusions 
that are apparent from the discussion. Major unanswered questions shall 
be identified. 
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• Acknowledgments 

• Literature Cited 

• Other References. lfthere is a need to list references other than the 
literature cited (for example, personal communications), these references 
shall be identified in this section. 

2. Technical Format- The following guidelines shall help provide consistent fonnattii1g: 

A. \Vord Processing Conventions 

• Standard Settings. 
Line 

Line spacing: 
Hyphenation: 

Justification: 
Margins: 

Tabs: 
Widow Protection: 

Page 
Page numbering: 
Header: 

Font 

single 
off (i.e., do not hyphenate at right 
margin) 
left (i.e., do not right-justify margins) 

.1 inch at top, bottom 
1 inch left, right 
every 0.5'' 
yes 

bottom center 
none 

Times: 12 point 
Note: If Times is not available, some other serif font shall be 
used (e.g., Palatine, Bookman or New Century Schoolbook). 

Literature Citations. In the Literature Cited section, start each citation with a 
hanging indent as shown below: 

Byrd, G.V., D. Gibson, and D.L. Johnson. 1974. The birds of Adak 
Island, Alaska. Condor 76:288-300. 

B. Other Conventions 
• Use italics, rather than underlining, for Latin names and for Exxon 

Valdez. 

• Use good quality white paper 8.5 x 11" (215 x 280mm) or metric size 
A4. 

• Do not use dot matrix printers to print the report. 
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• When refeJTing to the oil spill that occmTed because the Ex:wn Valdez 
ran aground, use Exxon Valdez oil spill. After the first mention of the 
Exxon Valdez oil spill, refer to it simply as the spill. 

• Clearly define any acronyms. A void the use of acronyms completely in 
the Abstract and Executive Summary. 

• Use the tem1s "damages" and "injury" as defined by CERCLA 
regulations (see 43 CFR 11.14 ): 

"Damages" means the amount of money sought by the natural 
resource trustee as compensation for injury, destruction or loss of 
natural resources. 

"Injury" means a measurable adverse change, either long or sh01i­
tem1, in the chemical or physical quality or the viability of a natural 
resource resulting either directly or indirectly from exposure to a 
discharge of oil. Injury encompasses the phrases "destruction" and 
"loss." 

"Destruction" means the total and irreversible loss of a natural 
resource. 

"Loss" means a measurable adverse reduction of a chemical or 
physical quality or viability of a natural resource. 

3. Use of Manuscripts for Final Report Writing- The Trustee Council encourages 
principal investigators to publish the results oftheir work in peer-reviewedjoumals. 
Toward this end, manuscripts or joumal articles may be used to help satisfy project final 
report writing requirements. Principal investigators shall contact the Science Director at 
the Trustee Council Office to request authority to use a manuscript(s) as the body of a 
final report. 

Because final reports are the primary and pem1anent record of how Trustee Council funds 
have been spent and what has been accomplished with those funds, it is necessary that 
these reports address all of the objectives for which the Trustee Council has provided 
funds .. If all of the project's objectives are completely described within one or more 
manuscripts being prepared for publication, then a copy of the manuscript(s) may be 
submitted as the entire body of the report. If a project's objectives are not all described 
completely within one or more manuscripts, the manuscript(s) may serve as a portion of 
the report. 

For example, if only two of five project objectives are addressed in a manuscript, the 
report shall include-in addition to the manuscript-information on the three objectives 
not covered in the manuscript. The two objectives covered by the manuscript shall be 
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referenced in the report as appropriate (e.g., in the Methods and Results sections) and 
substantially intef,rrated into the Discussion section, where there shall be an overall 
discussion of the project. ln such cases, the combination of the manuscript and additional 
rep01i material shall present an organized, integrated and complete account ofproject 
activities and results. 

Please note that when a manuscript is used to fulfill report writing requirements, it must 
be in a fom1 that can be duplicated freely. This may require obtaining a release of 
copyright restrictions. 

ln addition, every repmi, regardless of whether it is in the standard forr.nat or includes 
manuscripts, shall adhere to the formatting prescribed for the Report Cover, Title Page, 
Study History, Abstract, Key Words, Project Data and Citations (see above, Final Report 
Fom1at, page X). 

Investigators seeking to publish the results of Trustee Council sponsored projects shall 
include the following statement with all manuscripts: · 

The research described in this paper was supported by the Exxon Valdez Oil Spill 
Trustee Council. However, the findings and conclusions presented by the 
author(s) are their own and do not necessarily reflect the views or position of the 
Trustee Council. 

Investigators who publish the results of Trustee Council sponsored projects shall provide 
the Trustee Council Office (attn: Science Director) three (3) reprints of any published 
manuscript. The Trustee Council Office shall provide one of the reprints to Alaska 
Resource Library and Infom1ation Services (ARLIS). 

· 4. Due Date- Final reports shall be submitted for peer review by Apri/15 of the year 
following the fiscal year in which project work was completed unless a different date is 
specified in the approved Detailed Project Description or contract. If this due date cannot 
be met, the principal investigator shall notify the Trustee Council Office in writing. With 
the approval of the Executive Director, an alternative final report due date may be 
identified. 

II. Review Process: NRDA & Restoration Final Reports 
See ill below for review process for GEM final reports. 

1. Submission of Draft Final Report for Peer Review- The principal investigator shall 
submit four (4) copies of the draft final report for peer review, as follows: 

..! three (3) copies ofthe draft final report to Dr. Robert Spies, the 
chairman of the Trustee Council's Lingering Oil Subcommittee; 
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../ one (1) copy ofthe draft final report to the Trustee Council's Science 
Director. 

Dr. Robe1i Spies 
Applied Marine Sciences 
4 7 49 Bennett Drive, Suite L 
Livennore, Califomia 94550 

Science Director 
Trustee Council Office 
441 W. 5111 Ave., Suite 500 
Anchorage, Alaska 99501 

phone: (925) 3 73-7142 
fax: (925) 373-7834 
spies@amarine.com 

phone: (907) 278-8012 
fax: (907) 276-7178 
phil_mundy@oilspill.state.ak.us 

2. Final Report Peer Review and Acceptance Process- Under the guidance of Dr. Spies, 
draft final reports are peer reviewed by one or more qualified reviewers who provide 
conm1ents, identify questions and suggest revisions as <l:ppropriate. 

• Peer review comments shall be provided in writing by Dr. Spies to the 
principal investigator( s ). 

• Final reports shall be revised by the principal investigator to address peer 
review comments and resubmitted for final acceptance, as follows: 

../ three (3) copies of the revised final report to Dr. Spies; and 

../ one (1) copy of the revised final report to the Science Director. 

Once the final report is accepted, Dr. Spies shall notify the principal 
investigator in writing and send a copy of the letter of acceptance to the 
Science Director. 

3. Final Report Review as to Form- Once accepted by Dr. Spies, the principal investigator 
shall prepare the final report for publication. 

• Within 30 days of the date on which Dr. Spies accepts the final report, 
the principal investigator shall submit the first several pages of the 
·approved final report to ARLIS for fom1at review (i.e., Cover, Title 
Page, Study HistOry, Abstract, Key Words, Project Data and Citation). 
These pages can be mailed, faxed, ore-mailed to ARLIS (attention: 
CatTie Holba): 

Carrie Holba 
ARLIS 
3150 C Street, Suite 100 
Anchorage, AK 99503 
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• Within 15 days of rec13ipt of the first several pages of the final rep01i, 
ARLIS staff shall review it for compliance with the repmi fon11at 
standards and notify the principal investigator in writing regarding any 
changes that need to be made. 

• To be certain that fom1at revisions are made ccmectly, the principal 
investigator shall fax a copy of the conected version to ARLIS. The 
principal investigator shall not reproduce the report until fom1at approval 
is confim1ed in writing by ARLIS. 

III. Review Process: GEM Final Reports 
See II above for review process for NRDA and Restoration final reports. 

1. Submission of Draft Final Report for Peer Review- The principal investigator shall 
submit three (3) paper copies of the draft final report and an electronic copy for peer 
rev1ew: 

J three (3) copies of the draft final report to the Science Director; and 
J one (1) electronic copy of the draft final report to the Science 

Director. 
(See address page XX.) 

2. Final Report Peer Review and Acceptance Process- Under the guidance of the Science 
Director, draft final reports are peer reviewed by one or more qualified reviewers who 
provide comments, identify questions and suggest revisions as appropriate. 

• Peer review comments shall be provided in writing by the Science 
Director to the principal investigator(s). 

• Final reports shall be revised by the principal investigator to address peer 
review conm1ents and resubmitted for final acceptance, as follows: 

J three (3) copies of the revised final report to the Science Director; 
and 

./ one (1) electronic copyofthe draft final report to the Science 
Director. 

Once the final report is accepted, the Science Director shall notify the 
principal investigator in writing. 

3. Final Report Review as to Form- Once accepted by the Science Director, the principal 
investigator shall prepare the final report for publication. 
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• Within 30 days of the date on which the Science Director accepts the 
final repOJi, the principal investigator shall submit the first several pages 
of the approved final rep01i to ARLIS for format revie\v (i.e., Cover, 
Title Page, Study History, Abstract, Key Words, Project Data and 
Citation). These pages can be mailed, faxed, ore-mailed to ARLIS 
(attention: Canie Holba): 

CmTieHolba 
ARLIS 
3150 C Street, Suite 100 
Anchorage, AK 99503 

phone(907)272-7547 
fax (907) 271-4742 
CatTie@arlis.org 

• Within 15 days of receipt ofthe first several pages of the final report, 
. ARLIS staff shall review it for compliance with the report format 
standards and notify the principal investigator in w1iting regarding any 
changes that need to be made. 

• To be ceriain that fom1at revisions are made conectly, the principal 
investigator shall fax a copy of the conected version to ARLIS. The 
principal investigator shall not reproduce the report until fonnat approval 
is confinned in writing by ARLIS. 

IV. Printing and Distribution Process: NRDA, Restoration & GEM Project Final 
Reports 

1. Reproduction and Number of Copies- Within 60 days of the date of the written 
confim1ation from ARLIS indicating approval of the final report fom1at, the principal 
investigator shall remove all references to "draft" from the report and produce final 
copies as follows: 

• Two-sided Pages. The body of the report shall be printed in two-sided 
fonnat to reduce the space needed to store reports. 

• Number of Copies: NRDA & Restoration Project Reports. The 
principal investigator shall provide a total of 31 paper copies and one ( 1). 
electronic copy, as follows: 

..! two (2) bound copies of the approved final report to Dr. Spies; 

..! twenty-seven (27) bound copies and two (2) camera ready copies of 
the approved final report to ARLIS, which shall include a copy for 
the Science Director as well as a copy for the Trustee Council's 
official record. A camera-ready copy is an unbound copy of the 

· report as it will appear in its final fonnat, except that it is single­
. sided with blank pages inserted as appropriate; and [NOTE: 
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NUMBER OF COPIES NEEDED FOR LlBRARIES CURRENTLY 
BEING CONFIRMED.] 

~ one (1) electronic copy to the Science Director. The electronic copy 
may be submitted either as an Acrobat Portable Document Format 
(PDF) file or word processing document with all figures and tables 
imbedded. Acrobat PDF 4.0 or above file fom1at shall be used, 
preferable in 'fom1atted text with graphics' (callerl "PDF nom1al" 
under Acrobat PDF 4.0) fom1at. Minimally, "PDF searchable 
image" (called "PDF original image with hidden text" under Acrobat 
PDF 4.0) may be used if pre-approved by the Trustee Council Office. 
In either case, the PDF file shall not be secured or locked from future 
editing, or contain a digital signature from the pri11cipal investigator. 
Final reports shall be posted on the Trustee Council website at 
www .oilspill.state.ak. us 

• Number of Copies: GEM Project Reports. The principal investigator 
shall provide a total of 29 paper copies and one (1) electronic copy, as 
follows: 

~ twenty-seven (27) bound copies and two (2) camera ready copies of 
the approved final report to ARLIS, which shall.include a copy for 
the Science Director as well as a copy for the Trustee Council's 
official record. Acamera-ready copy is an unbound copy of the 
repoti as it will appear in its final format, except that it is single­
sided with blank pages inserted as appropriate; and [NOTE: 
NUMBER OF COPIES NEEDED FOR LIBRARIES CURRENTLY 
BEING CONFIRMED.] 

~ one (1) electronic copy to the Science Director. The electronic copy 
may be submitted either as an Acrobat Portable Document Format 
(PDF) file or word processing document with all figures and tables 
imbedded. Acrobat PDF 4.0 or above file fom1at shall be used, 
preferable in 'fom1atted text with graphics' (called "PDF nom1al" 
under Acrobat PDF 4.0) format. Minimally, "PDF searchable 
ima~e" (called "PDF original image with hidden text" under Acrobat 
PDF 4.0) may be used if pre-approved by the Trustee Council Office. 
In either case, the PDF file shall not be secured or locked from future 
editing, or contain a digital signature from the principal investigator. 
Final reports shall be posted on the Trustee Council website at 
www.oilspill.state.ak.us 

2. Binding- Copies of final reports.shall be boundusing PERFECT binding. Smaller 
reports maybe bound with black tape or comb binding. Very small reports may be bound 
with staples in three places along the spine, but only when other binding options are not 
available. Questions regarding binding shall be directed to ARLIS (attention: Carrie 
Holba; See address page XX). 
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3. Distribution of Final Reports - ARLIS shall distribute the bound and camera-ready 
copies of final repmis to the appropriate individuals and libraries. (Attachment C) 

ANNUAL REPORTS: RESTORATION & GEM PROJECTS 
NOTE: This section was substantially revised in July 2002 and applies to all annual 
reports due after that date. 

Purpose. ln the case of multi-year projects, an annual repmi shall be prepared each year until 
the project is completed, at which time a final report shall be prepared. All NRDA annual 
reports have been completed, and so are not addressed in this section of the Procedures. The 
principal investigator for a project is responsible for the submission and production of an 
ammal report. 

I. Preparation of Annual Reports 

1. Annual Report Format- Annual reports shall be brief documents (1-3 pages) that 
include the infom1ation listed below. An example of the mmual report fonn, available 
for downloading from the Trustee Council's web site (www.oilspill.state.ak.us) or 
from the Trustee Council Office upon request, is provided. (Attaclm1ent B) 

• Project Number and Title 

• Investigator's Name(s), Institution(s), and Contact Information 

• Period Covered by the Report and Date of the Report 

• Summary of 'Vork Performed- This section shall include a brief summary of 
. work perfom1ed during the year, including results obtained to date and their 
relationship to the stated objectives of the project. Any current problems or 
unusual developments; any changes in objectives, methods or schedules; and any 
other significant infom1ation pertinent to the project shall also be described. 

• Summary of Future Work to be Performed -This brief summary shall describe 
work to be performed during the next year, if changed from the original proposal. 

• Applications- A list of publications, presentations, workshops, etc. undertaken 
during the year shall be provided, along with a description· of data and/or 
infonnation products developed during the year. 

• Expenditures- Expenditures shall describe actual expenditures for the reporting 
period and how they differ, if applicable, from budgeted expenditures. Any 
special problems and/or differences between actual and budgeted expenditures 
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shall be explained. A revised detailed budget for the next year shall be attached, if 
different from the amount requested in the original proposal; if the revision 
requests an increase in the amount approved by the Trustee Council, justification 
for the increase shall be provided. 

• Other Financial Support- This section shall list any cunent or pending 
financial research suppmi from other sources for each principal investigator. 

• Status of Data- This section sha11 indicate whether project data have been 
submitted to the Trustee Council Office in accordance \Vith the Trustee Council's 
data management policy and the data management plan for the project. 

3. Due Date- Annual reports shall be submitted by Apri/15 of each year during which a 
project receives funding, with the exception of the final funding year in which a final 
report shall be prepared. The infonnation in the annual reports shall be a key component. 
in the Trustee Council's aJmual decision to continue funding a project. Failure to submit 
an annual report by April 15 of each year may result in withholding of remaining project 
funds, cancellation of the project, or denial of funding for future projects. 

II. Review of Annual Reports 

1. Submission of Annual. Report for Review- The principal investigator shall 
electronically submit the annual report to the Trustee Council's .Science Director at 
phil mundy@oilspill.state.ak.us The electronic copy shall be submitted either as an 
Acrobat Portable Document Fonnat (PDF) file or word processing document with any 
figures and tables imbedded. Acrobat PDF 4.0 or above file format shall be used, 
preferably in 'formatted text with graphics' (called "PDF normal" under Acrobat PDF 
4.0) format. Minimally, "PDF searchable image" (called "PDF original image with 
hidden text" under Acrobat PDF 4.0) may be used if pre-approved by the Trustee Council 
Office. In either case, the PDF file shall not be secured or locked from future editing, or 
contain a digital signature from the principal investigator. In lieu of an electronic copy, a 
paper copy of the report may be mailed to the Trustee Council Office (see address page 
XX). Faxed reports are not allowed. 

2. Annual Report Review Process- Annual reports shall be reviewed by the Science 
Director. Under the guidance of the Science Director, ammal reports may also be 
reviewed by qualified outside peer reviewers. The review process shall be used to guide 
further work on the project and to detem1ine whether continued funding of the project is 
wananted. Any written conunents on annual reports shall be provided to the principal 
investigator and kept on file at the Trustee Council Office, available upon request. 

III. Distribution of Annual Reports 

A.Iumal reports shall be kept on file as public documents at the Trustee Council Office, 
available upon request. Annual reports may also be posted on the Trustee Council's website. 
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ATTACHMENT B 

ANNUAL PROJECT REPORT 

All recipients of funds from the E.\:-wm Valdez Oil Spill Trustee Council must submit an 
annual project report in the specified format. Failure to submit an annual report by 
April 15 of each year in which funding was received may result in withholding of 
remaining project funds, cancellation of the-project, or denial of funding for future 
projects. 

Project Title: Project Number: 

Project Amount: 

PI Name: Period Covered by this Report: 

PI Institution: Date: 

PI Contact Info.: 

Is continu-ed funding requ~sted? 

Please provide the following information: 

1. A brief summary of work performed during the reporting period, including 
results obtained to date and their relationship to the stated objectives of the 
project. Also describe any current problems or unusual developments; any 
changes in objectives, methods or schedules; and any other significant 
information pertinent to the project. 

2. A brief summary of work to be performed during the next year, if changed from 
the original proposal. Note in particular any proposed changes in objectives. 

3. Applications: 
a. List publications, presentations, workshops, etc. during the reporting 

period 
b. Describe data and/or information products developed during the 

reporting period 
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4. Expenditures: . 
a. Describe actual expenditures for the reporting period and how they 

differ, if applicable, from budgeted expenditures 
b. Explain any special problems and/or differences between actual and 

budgeted expenditures 
c. Attach a revised detailed budget for the next year, if different from the 

amount requested in the original proposal; if the revision requests an 
increase in the amount approved by the Trustee Council, provide a 
justification for the increase 

5. Current and pending financial research support ofprincipal investigators. 

Have project data been submitted to the Trustee Council Office in accordance with the 
·data management policy and data management plan for the project? 

PI Signature: 
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Exxon Valdez Oil Spill Restoration Plan 

DRAFT Update on Injured Resources and Scr·viccs 
April 30, 2002 

Exxon Valdez Oil Spill Trustee Council 
44 I West 5th Avenue, Suite 500, Anchorage, AK 99501-2340 
907-278-8012 800-478-7745 (in Alaska) 800-283-7745 (outside Alaska) 

RESOURCES AND SERVICES INJURED BY THE SPILL 

RESOURCES IN BOLDFACE HAVE BEEN RECATEGORIZED ON THIS RECOVERY 

LINE DURING THE MOST RECENT UPDATE (APRIL 30, 2002) 

NOT RECOVERING 
Species are showing little or no clear improvementji·om oil spill injuries. 

Co1mnon loon 
Connorants (3 spp.) 
Harbor seal 
Pigeon guillemot 

RECOVERING 
Substantilie progress is being made toward recovel)J objective. The amount of prog1'ess and 
time needed to achieve recove1y vmy depending on the resource. 

Clams 
Designated Wilderness Areas 
Harlequin duck 
Inte1tidal communities 
Marbled murrelets 

_,.. Mussels 

Pacific herring . 
Sea otter 
Sediments 

RECOVERED 
Recove1y objectives have been met 

Archaeological resources 
Bald eagle 



Black oystcrcatcher 
Common murres 
Pink salmon 
Killer whales (AB pod) 
River otter 
Subtidal communities 
Sockeye salmon 

RECOVERY UNKNOWN 

Limited data on l{fe history or extent of injury; current research inconclusive or not 
campi ete. 

Cutthroat trout 
Dolly Varden 
Kittlitz's murrelet 
Rockfish 

HUMAN SERVICES 

Human services that-depend on natural resources were also b?jured by the oil spill. These 
services are each considered to be recovering until the resources on which they depend are 
fully recovered. 

Recreation & tourism 
Commercial fishing 
Passive uses 
Subsistence 

UPDATE ON INJURED RESOURCES AND SERVICES 

Introduction 

History and Purposes of the List 

In November 1994, the Exxon Valdez Oil Spill Trustee Council adopted an official list of 
resources and services injured by the spill as part of its Restoration Plan. This list has served 
three main purposes in the Restoration Program: 

1. It has highlighted injuries caused by the oil spill and cleanup efforts and helped the 
Trustees and the public track the status of important fish, wildlife, and other resources and 
services. The fish and wildlife on this list are thought to have suffered population-level or 
sublethal injuries, but the list does not include every species or resource that suffered some 
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degree of injury. For example, carcasses of about 90 different species of oiled birds were 
recovered in 1989, but only 10 species of birds are on the list of injured species. 

2. lt has helped guide the Restoration Plan. This was especially important in 1994 when 
the plan was first adopted, but the list still serves to highlight resources that arc in need of 
consideration. 

3. Finally, taken as a whole, the list of injured resources has helped the Trustees and the 
public track recovery of the overall ecosystem and the functions and human services that 
it provides. 

The Restoration Plan states that the lnjured Resources and Services list will be reviewed 
periodically and updated to reflect results from scientific studies and other infonnation. With 
each review, a resource's progress toward a recovery objective is evaluated. The recoveJ)' 
objectives have been set to be as concrete and measurable as possible. However, they may be 
changed to reflect new insights about the nature of the injury and the best ways to evaluate. 
recovery status. 

The Injured Resources and Services list was first updated in September 1996. At that time 
the bald eagle was upgraded from recovering to recovered. In March 1999, a major review 
of recovery objectives and status occurred and several more changes were made. River otters 
were then considered to be recovered, and five resources-black oystercatchers, clams, 
marbled murrelets, Pacific herring, and sea otters-were upgraded to recovering. One 
resource, the common loon, was moved from recovery unknown to not recovering. Five 
·resources remained as recovery unknown. All four human services were class.ified as 
recovering. 

In 2002, more than 13 years after the spill, recovery continues to progress and more changes 
have been made to the list. Seven more species or resources have been moved to the 
recovered category: archaeological resources, black oystercatchers, common murres, killer 
whales, subtidal communities, sockeye salmon and pink salmon. In addition, harlequin ducks 
have been moved from the not recovered to the recovering category, and designated 
wilderness areas have been moved from the recovery unknown to the recovering category. 

The 1994 Restoration Plan provides that the Injured Resources and Services list can be 
updated any time new infonnation becomes available. The next major evaluation of changes 
in recovery status for all injured resources and lost or reduced services likely will be in 2006, 
15 years after the 1991 settlement between the governments and Exxon and initiation of the 
restoration program. 

How to Interpret this List 

The assignment of resources to various categories continues to be based on judgements made 
after weighing the available evidence, including: 

• estimates of population sizes and trajectories in the spill area; 
• comparisons of population estimates in oiled and unoiled areas of the northern Gulf of 

Alaska; 
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• whether there has been continued exposure to residual oil in the spill area; and 
• whether sublethal or chronic injuries persist or show improvement. 

Some ofthe factors involved in making judgments about recovery status include: 

1. Uncertainties in population estimates. Because of the variability in animal distributions 
and the challenges of getting accurate counts, especially of highly mobile fish, birds and 
marine mammals, most estimates of population size have wide ranges. For example, 
ranges that are between 40%, greater or smaller (or even more) than the true population 
size will result from many census techniques. This range can be naJTowed, but costs 
escalate with the increasing effort to obtain greater accuracy. 

2. Lack ofprespill data. Many of the reso':lrces affected by the spill had limited or no recent 
data on their status in 1 989. In addition, some of the available pertinent data was the 
result of limited sampling and had wide ranges in the population estimates. Having such 
patchy data on resources made it difficult to accurately assess initial injury. In turn, any 
uncertainties in injury inevitably lead to uncertainties in estimating recovery. 

3. Interaction a_{ spill and natura/factors. It is increasingly difficult to separate what may 
be lingering effects of the spill from changes that are natural or caused by factors 
unrelated to the oil spill. In fact, what is often observed appears to be an interaction 
between oil effects and natural changes, such as the effects of the 1998 El NiFzo on 
cmmnon murres in the Barren Islands which were recovering from oil spill impacts. We 
now understand much more about long-tenn changes in climate in the northern Gulf of 
Alaska and how these ·changes affect marine species. 

4. Emergence of new effects. Since the Exxon Valdez oil spill affected an area. rich in 
wildlife and was so well studied, it would not be surprising that there are findings without 
precedent in the scientific literature on oil effects. One example of such an unprecedented 
effect is the sensitivity of Pacific herring and pink salmon to low concentrations of 
weathered oil (Carls et al., 1999; Rice et al., 2001). We cannot discount evidence for an 
injury just because it had never been encountered in the aftennath of other spills. 

Ecosystem Perspective and Recovery 

The List oflnjured Resources consists mainly of single species and resources, but, as noted 
above, it provides a basis for evaluating the recovery of the overall ecosystem, its functions, 
and the services that it provides to people. In fact, through the Restoration Plan, the Trustee 
Council adopted an ecological approach to restoration, and thestudies and projects the 
Trustee Council sponsors have been ecological in character. 

Page 35 of the Restoration Plan defines ecosystem recovery as follows: 

Full ecological recove1y will have been achieved when the population of flora and fauna a1;e 
again present at former or prespill abundances, healthy and productive, and there is a full 
complement of age classes at the level that would have been present had the spill not 
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occ/.trred. A recovered eco.\:vstem prol'ides the samefimcfions and services as would :wl'e 
hcen pn!l'ided had the spi/lnot occurred. 

Using this definition, the coastal and marine ecosystem in the oil spill region has not fully 
recovered at this time from the effects of the oil spill. For example, harlequin ducks and sea 
otters still show signs of oil exposure and may be negatively affected by such exposure. 
Although full ecological recovery has not been achieved, the spill area ecosystem is still 
largely intact and functioning and on its way to recovery 13 years after the Exxon Valdez oil 
spill. 

1t is desirable to have injured resources obtain a state that would have ocCUlTed in the 
absence of the spill. However, it also is important to understand that ecosystems are 
dynamic and would have changed even in the absence of the oil spill. Given our present 
ability to predict multi-year changes in marine ecosystems-which is extremely limited-it 
is very difficult to know how the ecosystem would have changed in the absence of the spill. 
For that reason, it is also sometimes necessary to consider other measures (return to prespill 
status or attaining equivalent status in oiled and unoiled areas) in order to have more concrete 
objectives. Also, as mentioned above, baseline data describing fish and wildlife populations, 
to say nothing of complex intertidal and subtidal communities, were generally poor in 1989. 
Therefore, in revising this list judgements have been made in the face of increasing 
knowledge-but also, great uncertainty-of how natural changes have occurred in the 
northern Gulf of Alaska. 

RESOURCES 

ARCHAEOLOGICAL RESOURCES 

Injury 

The oil spill area is believed to contain more than 3,000 sites of archaeological and historical 
significance. Twenty-four archaeological sites on public lands are known to have been 
adversely affected by cleanup activities or looting and vandalism linked to the oil spill. 
Additional sites on both public and private lands were probably injured, but damage 
assessment studies were limited to public land and not designed to identify all such sites. 

Documented injuries included theft of surface artifacts, masking of subtle clues used to 
·identify and classify sites, violation of ancient burial sites, and destruction of evidence b 
layered sediments. In addition, residual oil may have contaminated sites. 

RecovelJ' Objective 

Archaeological resources are nonrenewable: they cannot recover in the same sense as 
biological resources. Archaeological resources will be considered to have recovered when 
spill-related injury ends, looting and vandalism are at or below prespilllevels, .and the 
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artifacts and scientific data remaining in vandalized sites are preserved (e.g., through 
excavation, site stabilization, or other fom1s of documentation). 

Recovery Status 

Assessments of 14 sites in 1993 suggested that most of the arcbaeological vandalism that can 
be linked to the spill occurred early in 1989, before adequate constraints were put into place 
over the activities of oil spill cleanup personnel. Most vandalism took the form of 
":Jrospecting" for high yield sites. Once these problems were recognized, protective 
measures were implemented and successfully limited additional injury. Although some cases 
of vandalism were documented in the 1990s, there appears to be no spill-related vandalism at 
the present time . 

. From 1994-1997, two sites in Prince William Sound were partly documented, excavated, and 
stabilized by professional archaeologists because they had been so badly damaged by oiling 
and erosion. The presence of oil in sediment samples taken from four sites in 1995 did not 
appear to have been the result ofre-oiling by Exxon Valdez oil. Residual oil does not appear 
to be contaminating any known archaeological sites. 

In 1993, the Trustee Council provided pa1i of the construction costs for the Alutiiq 
Archaeological Repository in Kodiak. This facility now houses Kodiak area artifacts that 
were collected during spill response. In 1999, the Trustee Council approved funding for an 
archaeological repository and local display facilities for artifacts from Prince William Sound 
and lower Cook Inlet. These are currently in various stages of contruction. 

Based on the apparent absence or extremely low rate of spill-related vandalism and the 
preservation of artifacts and scientific data on archaeological sites and artifacts, 
archaeological resources are considered to be recovered. 

BALD EAGLES 

Injury 

The bald eagle is an abundant resident of marine and riverine shoreline throughout the oil 
spill area. Following the oil spill, a total of 151 eagle carcasses was recovered from the spill 
area. Prince William Sound provides year-round and seasonal habitat for about 6,000 bald 
eagles, and within the sound it is estimated that about 250 bald eagles died as a result of the 
spill. There were no estimates of mortality outside the sound, but there were deaths 
throughout the spill area. In addition to direct mortalities, productivity was reduced in oiled 
areas of Prince William Sound in 1989 . 

.{?.ecovery Objective 

Bald eagles will have recovered when their population and productivity have returned to 
prespilllevels. 
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R ccovei:J' Status 

Productivity was back to normal in J 990 and 199 J, and an aerial survey of adults in J 995 
indicated that the population had returned to or exceeded its prespill level in the sound. In 
September 1996, the Trustee Council classified the bald eaule as recovered from the 

·b 

effects of the oil spill. · 

BLACK 0YSTERCA TCHERS 

Injury 

Black oystercatchers spend their entire lives in or near intertidal habitats and are highly 
vulnerable to oil pollution. It is estimated that 1,500-2,000 oystercatchers breed in south­
central Alaska. Only nine carcasses of adult oystercatchers were recovered following the 
spill, but the actual number of mortalities may have been several times higher. 

11,1 addition to direct mortalities, breeding activities were disrupted by the oil and cleanup 
activities. When comparing 1989 with 1991, significantly fewer pairs occupied and 
maintained nests on oiled Green Island, while during the same two years the number of pairs 
and nests remained similar on unoiled Montague Island. Nest success on Green Island was 
significantly lower in 1989 than in 1991, but Green Island nest success in 1989 was not 
lower than on Montague Island. In 1989, chicks disappeared from nests at a significantly 
greater rate on Green Island than from nests on Montague Island. Disturbance associated 
with cleanup operations also reduced productivity on Green Island in 1990. In general, the 
overt effects of the spill and cleanup had dissipated by 1991, and in that yearproductivity on 
Green Island exceeded that on Montague Island. 

Recovery Objective 

Black oystercatchers will have recovered when the population returns to prespilllevels and 
reproduction is within normal bounds. An increasing population trend and comparable 
hatching success and growth rates of chicks in oiled and unoiled areas, after taking into 
account geographic differences, will indicate that recovery is underway. 

Recovery Status 

Boat-based surveys of marine birds in Prince William Sound indicate that there are increases 
in numbers of oystercatchers in both the oiled and unoiled areas through 2000 (Stephenson et 
a!., 2001). Given the fact that only 9 carcasses of this species were recovered in 1989 after 
the spill, it is likely that the population of the sound is probably as large or larger than 
·previous to the spill. 

In 1998 the Trustee Council sponsored a study to reassess the status of this species in Prince 
William Sound. The data indicated that oystercatchers have fully reoccupied and are nesting 
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at oiled sites in the wund. The breeding phenology of nesting birds was relatively 
synchronous in oiled and unoiled areas, and no oil-related differences in clutch size, egg 
volume, or chick growth rates were detected. A high rate of nest failures on Green Island 
probably can be attributed to predation, not lingering effects of oil. Given general 
agreement between these results and those of the earlier work, which indicated that the 
efTects of the spill on black oystercatchers had largely dissipated by 1991, black 
oystercatchcrs arc considered to be recovered from the oil spill. 

CLAMS 

Injury 

The magnitude of immediate impacts on clam populations varied with the species of clam, 
de1:,rree of oiling, and location. Some littleneck clams and some butter clams were probably 
killed and may have suffered slower growth rates as a result of the oil spill and cleanup 
activities. 

Recovery Objective 

Clams will have recovered when populations and productivity have returned to levels that 
would have prevailed in the absence of the oil spill, based on comparisons of oiled and 
unoiled sites. 

Recovery Status 

Studies by the NOAA Hazardous Materials Division and others have been conducted on 
intertidal and subtidal communities in relation to oiling and shoreline treatments. In general, 
these studies indicated that intertidal fauna dwelling in soft sediments, including various 
clam species, had recovered to some extent within one to three years after 1989 on oiled-but­
untreated shorelines. As of 1997, full recovery had not been achieved, especially on 
shorelines that were oiled and treated by hot-water washes. One study found that densities of 
littleneck and butter clams were depressed through 1997 on oiled, treated mixed-sedimentary 
shores where fine sediments had been washed downslope during pressured water treatments. 

Comparing oiled study sites on Knight Island with unoiled sites on Montague Island, 
researchers in the Nearshore Vertebrate Predator Project found a full range of size classes of 
clams at the oiled sites, as well as more large clams. However, oiled sites also had fewer 
juvenile clams and lower numbers of several species. Based on all of the evidence 
summarized above, clams are recovering, but are not yet fully recovered from the 
effects of the oil spill. The Trustee Council is sponsoring a study of clam populations in 
FY02 to detennine if the populations of clams on treated beaches have improved since 1997. 

COMMON LOONS 

8 



fnjlllJ' 

Carcasses of 395 loons of four species were recovered following the spill, including at least 
216 common loons. Cun-ent population sizes in the spill area are not known for any of these 
species. Common loons in the spill area may number only a few thousand, including only 
hundreds in Prince William Sound. Common loons injured by the spill probably included a 
mixture of wintering and migrating birds. The specific breeding areas used by the loons 
affected by the spill are not known. 

Rccm•ery Objective 

Common loons will have recovered when their population returns to prespill levels in the oil 
spill area. An increasing population trend in Prince William Sound will indicate that 
recovery is underway. 

Recovery Status 

Boat-based surveys of marine birds in Prince William Sound give at least some insight into 
the recovery status of the loons affected by the oil spill. Prespill counts of loons exist only 
for 1972-1973 and 1984-1985. After the spill, contrasts between oiled and unoiled areas of 
the sound indicate that loons as a group are generally doing better in unoiled areas .than in 
oiled areas. Thus, the survey data suggest that the oil spill had a negative effect on numbers 
of loons (all species combined) in the oiled parts of the sound. It is not known what the 
populations of loOns may have been had the spill not occurred. 

Based on the surveys carried out through 2000, there are indications of recovery, but only in 
2000. In 2000 the highest counts ever recorded for common loons occun·ed in March surveys 
of Prince William Sound; however, these counts likely included some early migrants as well 
as wintering birds. In addition, July counts in 2000 were the third highest of the 11 years 
since 1972 with data. These increases were limited to the unoiled portion of the sound. Since 
loons are a highly mobile species with widely variable population numbers and the prespill 
data were limited, one year of high counts in the unoiled areas is insufficient to indicate that 
recovery has started. Thus the common loon is considered still not to have recovered 
from the effects of the spill. 

COMMON MURRES · 

Injury 
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About 30,000 carcasses of oiled birds were picked up in the first four months following the 
oil spill, and 74 percent of them \Vere common and thick-billed muJTes (mostly common 
munes). Many more mmTes probably di~d than actually were recovered. Based on surveys 
of index breeding colonies at such locations as the Barren Islands, Chi swell Islands, Triplet 
Islands, Puale Bay, and Ugiaushak Island, the spill area population may have declined by 
about 40 percent following the spill. In addition to direct losses ofmuiTes, there is evidence 
that the timing of reproduction was disrupted and productivity reduc.ed. Interpretation of the 
effec.ts ofthe spill, however, is complicated by inc.omplete prespill data and by indications 
that populations at some colonies were in decline before the oil spill. 

Recol'ery Objectil'e 

Common murres will have recovered when populations at index colonies have returned to 
prespilllevels and when productivity issustained within nonnal bounds. Increasing 
population trends at index colonies will be indication that recovery is underway. 

Recol'ery Status 

Postspill monitoring at the breeding colonies in the Barren Islands indicated that 
reproductive success was within nonnal bounds by 1993, and it has stayed within these 
bounds each breeding season since then. During the period 1993-1997, the murres nested 
progressively earlier by 2-5 days each year, suggesting that the age and experience of nesting 
birds wereincreasing, as might be expected after a mass mortality event. By 1997, numbers 
of murres at the Barren Islands had increased, probably because 3-and 4-year old 
nonbreeding subadult birds that were hatched there in 1993 and 1994 ~ere returning to their 
natal nesting colony. Although there were low counts in 1996, the counts in 1997 through 
1999 at this index site bring the colony sizes ,fo prespilllevels. That, coupled with 
normal productivity, indicate that recovery has been achieved for common murres. 

COR.l\10RANTS 

Injury 

Connorants are large fish-eating birds that spend much of their time on the water or perched 
on rocks near the water. Three species typically are found within the oil spill area. 
Carcasses of 83 8 connorants were recovered following the oil spill, including 418 pelagic, 
161 red-faced, 38 double-crested, and 221 unidentified connorants. Many more connorants 
probably died as a result of the spill, but their carcasses were not found. No regional 
population estimates are available for any of the cormorant species found in the oil spill area. 
In 1996, the U.S. Fish and Wildlife Service Alaska Seabird Colony Catalog, however, listed 
counts of7,l61 pelagic com1orants, 8,967 red'-faced com1orants, and 1,558 double-crested 
connorants in the oil spill area. These are direct counts at colonies, not overall population 
estimates, butthey suggest that population sizes are small. In this context, it appears that 
injury to all three connorant species was significant. 
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Counts on the outer Kenai Peninsula coast suggested that the direct mmiality of cormorants 
due to oil resulted in fewer birds in this area in 1 989 compared to 1986. In a-ddition. there 
were statistically-significant declines in the estimated numbers of connorants (all tl;ree 
species combined) in the oiled pmiion of Prince William Sound based on pre- and postspill 
boat surveys in July 1984-85 compared to 1989-91. It is not known what the counts and 
trends of comorants would have been in the absence of the oil spill. 

R eCOl'Cl:V o~;ective 

Pelagic, red-faced, and double-crested com1orants will have recovered when they show an 
increasing population trend in Prince William Sound. 

Recovery Status 

More recent surveys (through 2000) have not shown a significant increasing population trend 
since the 9il spill, and for that reason these species are considered to be not recovering. 

CUTTHROAT TROUT 

Injury 

Prince William Sound is at the northwestern limit of the range of cutthroat trout. Local 
cutthroat trout populations are believed to be small, and the fish have small home ranges and 
are geographically isolated. Cutthroat trout, therefore, are highly vulnerable to exploitation, 
habitat alteration, or pollution. Following the oil spill, cutthroat trout in a small number of 
oiled index streams in Prince William Sound grew more slowly than in unoiled streams. 

Recovery Objective 

Cutthroat trout will have recovered when growth rates within oiled areas are similar to those 
for unoiled areas, after taking into account geographic differences. 

Recovery Status 

The apparent difference in growth rates between trout in oiled versus unoiled streams 
persisted through 1991. It was hypothesized that the slower rate of growth in oiled streams 
was the result of reduced food supplies or exposure to oil, and there was concern that 
reduced growth rates would result in reduced survival. However, preliminary data from a 
Trustee Council sponsored study of resident and anadromous fonns of cutthroat trout in 
Prince William Sound suggest that there is significant genetic variation among trout from 
different locations across the sound. These data are consistent with the idea that cutthroat 
populations are small and isolated and effects other than oil could be causing the differences 
seen in the growth rates. The report on this work has experienced significant delays, but is 
near completion. Pending the completion and review of this additional work, the 
recovery status of the cutthroat trout remains unknown. 
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DESIGNATED '\'JLDERNESS AREAS 

JnjUIJ' 

The oil spill delivered oil in varying quantities to the waters and tidelands adjoining eight 
areas designated as wilderness areas and wilderness study areas by Congress or the Alaska 
State Legislature. Oil also was deposited above the mean high-tide line at these locations. 
During the intense cleanup seasons of 1989 and 1990, thousands of workers and hundreds of 
pieces of equipment were at work in the spill zone. This activity was an unprecedented 
imposition of people, noise, and activity on the area's undeveloped and nonnally sparsely 
occupied landscape. Although activity levels on these wilderness shores have returned to 
nonnal, at some locations there is still residual oil. 

Recovery Objective 

Designated wilderness areas will have recovered when oil is no longer encountered in them 
and the public perceives them to be recovered from the spill. 

Recovery Status 

Among the affected areas were designated wilderness in the Katmai National Park, 
wilderness study areas in the Chugach National Forest and Kenai Fjords National Park, and 
Kachemak Bay Wilderness State Park. Six moderately to heavily oiled sites on the Kenai 
and Katmai coasts were last surveyed in 1994, at which time some oil mousse persisted in a 
remarkably unweathered state on boulder-annored beaches at five sites. These sites were 
visited again in 1999. The data from these sites indicate that there is still oil along park 
shorelines on the Katmai coast. Surveys carried out in 2001 to detennine the surface and 
subsurface distribution of oil in Prince William Sound found significant quantities of oil on 
shorelines within designated wilderness study areas. The amount of oil in Prince William 
Sound has probably decreased since the early 1990s, and natural processes will lead to 
further reductions. Therefore, designated wilderness is recovering but has not recovered 
from the oil spill.· 

DOLLY VARDEN 

Injury 

Dolly Varden are widely distributed in the spill area. In spring, anadromous forms of Dolly 
Varden migrate to the sea from the lakes and rivers where they spend the winter. Summers 
are spent feeding in nearshore marine waters. Thus, some Dolly Varden in Prince William 
Sound and perhaps at other locations were exposed to Exxon Valdez oil in 1989 and possibly 
beyond. In fact, concentrations of hydrocarbons in the bile of Dolly Varden were some of 
the highest of any fish sampled in 1989. Like the cutthroat trout, there is evidence from 
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1989-90 that Dolly Varden in a small number of oiled index streams in Prince William 
Sound grew more slowly than in unoiled streams. lt was hypothesized that the slower rate of 
growth in oiled streams was the result of reduced food supplies or exposure to oil, and there 
was concem that reduced growth rates would result in reduced survival. 

Recovery Objective 

Dolly Varden will have recovered when growth rates within oiled streams are comparable to 
those in unoiled streams, after taking into account geographic differences. 

RecovelJ' Status 

The growth .differences between Dolly Varden in oiled and unoiled streams did not persist 
into the 1990-91 winter. No growth data have been gathered since 1991. In addition, by 
1990 the concentrations of hydrocarbons in bile had dropped substantiaily. 

In a 1991 restoration study sponsored by the Trustee Council, some tagged Dolly Varden 
moved considerable distances among streams within Prince William Sound, suggesting that 
mixing of overwintering stocks takes place during the summer in saltwater. This hypothesis 
is supported by preliminary data from another Trustee Council sponsored study, which 
indicates that Dolly Varden from different locations across the sound are genetically similar. 
The final report on this genetics study has been delayed, but should be completed soon. If 
this preliminary conclusion is born out, it would suggest that the Dolly Varden population in 
the sound should have little difficulty in recovering from any initial growth-related effects. 
Pending completion of the genetics work and absent additional growth data, however, it 
is prudent to continue classifying the Dolly Varden as recovery unknown. 

HARBOR SEALS 

Injury 

Harbor seal numbers were declining in the Gulf of Alaska, including in Prince William 
Sound, before the oil spill. Exxon Valdez oil affected harbor seal habitats, including key 
haul-out areas and adjacent waters, in Prince William Sound and as far away as Tugidak 
Island, near Kodiak. Estimated mortality as a direct result of the oil spill was about 300 ~eals 
in oiled parts of Prince William Sound. Based on aerial surveys conducted at trend-count 
haulout sites in central Prince William Sound before (1988) and after (1989) the oil spill,· 
seals in oiled areas declined by 43 percent, compared to 11 percent in unoiled areas. 

Recovery Objective 

Harbor seals will have recovered from the effects of the oil spill when their population is 
stable or increasing. 
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Recoi'CI:J' Status 

In a declining population deaths exceed births, and harbor seals in both oiled and unoiled 
parts of Prince William Sound have continued to decline since the spill. lt is not known what 
harbor seal populations would have been had the spill not occuned. For the period 1989-
1997, the average estimated annual rate of decline was about 4.6 percent. The population 
showed some signs of stabilizing in the 1990s, but surveys in 2000 and 2001 indicate that 
the decline is continuing. Therefore, harbor seals continue to be considered not 
rec.ovcringfrom effects of the oil spill. 

Environmental changes in the late 1970s may ha\'e reduced the amount or quality of prey 
resources, including such forage fishes as Pacific herring and capelin, available to harbor 
seals in the northern Gulf of Alaska ecosystem. These changes may have been responsible 
for or contributed to the initial prespill harbor seal decline, and the ecosystem may now 
support fewer seals than it did prior to the late 1 970s. Recent studies, however, indicate that 
the seals in the sound, especially pups and yearlings, are in very good condition and do not 
show evidence of nutritional stress. Ongoing sources of mortality include killer whale 
predation, possible shark predation, subsistence hunting, and commercial fishery interactions 
(e.g., drowning in nets). 

Satellite tagging studies sponsored by the Trustee Council and genetic studies carried out by 
the National Marine Fisheries Service indicate that harbor seals in the sound are largely 
resident throughout the year and have limited movement and interbreeding with other 
subpopulations in the northern Gulf of Alaska. This suggests that recovery must come 
largely through recruitment and survival within resident populations. · 

HARLEQUIN DUCKS 

Injury 

. Harlequin ducks feed in intertidal and shallow subtidal habitats where most of the spilled oil 
was initially stranded. More than 200 harlequin ducks were found dead in 1989, mostly in 
Prince William Sound. Many more than that number probably died in the sound and perhaps 
thousands throughout the spill area. Because the spill occurred in early spring before 
wintering harlequins migrated from the sound to inland breeding sites, the initial effects of 
the spill likely affected harlequin duck productivity beyond the immediate.spill zone. The 
geographic extent and magnitude of these extended impacts are not known. 

Prespill data on harlequin populations and reproductive success are limited and difficult to 
interpret, but after the spill there was concern about poor reproductive success in the western 
versus eastem patts of Prince William Sound. This concern was based on observations of7-
15 broods in the eastern sound and few-to-no reports of broods in the western sound when 
comparable numbers of streams were surveyed. 

Recovery Objective 
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l-larlequin ducks will have recovered when hydrocarbon exposure is similar between oiled 
and unoiled areas; when numbers are stable or increasing; and when demographic attributes 
are similar and dens.ities return to prespill levels. 

RecoJ'CI:J' Status 

The current overwintering population of harlequin ducks in Prince William Sound is on the 
order of 18,000 ducks, while the summer population is about half that number. Surveys 
designed specifically to count harlequin ducks have been can·ied out in the fall, winter and 
spring in various years since the spill. Fall boat surveys to monitor molting-wintering 
harlequin ducks indicate a significant declining trend in the oiled western sound from 1995-
1997, but no trend in the :unoiled eastern sound. The spring harlequin duck surveys have only 
two years of data ( 1999 and 2000)-too little on which to draw conclusions, but increases in 
all areas ofthe sound in 2000 are promising. Spring surveys were also conducted in 2001 
and 2002, but the results are not yet published. Other boat surveys designed to monitor an 
entire suite of marine birds in the sound have shown mixed results: an increasing trend in 
March surveys in unoiled areas, no trend in oiled areas between 1997 and 2000, and an 
increasing trend in both oiled and unoiled areas in July of these same years. 

Postspill research does not indicate any differences in the age- and sex-structure of harlequin 
populations in the eastern and western parts of the sound, but it is clear that the breeding· 
habitat in the western sound is very limited compared to what is available in the eastern 
sound. Some harlequins remain in the sound to nest in the spring and smmner, mostly on the 
eastern side, but it is now suspected that most harlequins of breeding age and condition 
probably leave the sound altogether to nest in inland drainages.· Thus, conclusions of 
reproductive failure based on lack of broods in the oiled area do not now seem warranted. 

Oil remained in the subsurface of the intertidal zone through 2001, including under some 
mussel beds where harlequin ducks could be feeding. Biopsies from harlequin and Barrow's 
goldeneye ducks continue to show differences in an enzyme indicative of exposure to 
hydrocarbons between birds from oiled versus unoiled parts of the sound. These differences 
are consistent with the possibility of continued exposure to spill-derived hydrocarbons in the 
western sound. The biological effect of this possible exposure has not been established, but 
three years of data ( 1995-98 winters) on overwintering survival of adultfemale harlequins 
indicate significantly lower survival rates in oiled versus unoiled parts of the sound. This 
trend may be continuing. Although this result cannot be attributed unequivocally to oil 
exposure, there is reason for concern about possible oil exposure and reduced survival for 
harlequin ducks in the western sound. 

Taken together, the population census trends, survival measures and indicators of exposure, suggest that the 
harlequin duck is recovering but has not recovered from the effects of the oil spill. Trustee Council 
sponsored studies give insight into prospects for recovery of harlequin ducks. Although 

- some harlequin ducks make major seasonal movements, they exhibit high site fidelity to 
sununer breeding sites and to molting and wintering sites during non-breeding seasons. 
Strong site fid~lity may limit population recovery by immigration, but a genetic analysis of 
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harlequin ducks indicates that the spill area population is homogeneous (i.e., very similar 
throughout). Taken together, these data are consistent with a low rate of dispersal, perhaps at 
the subadult stage, or a rapid expansion of the population in recent geological time. To the 
extent that there is subadult dispersal from adjacent expanding populations, such dispersal 
would enhance recovery. 1t is likely, however, that recovery will largely depend on 
recruitment and survival from within injured populations. This recovery may be 
compromised if exposure to lingering hydrocarbons reduces fitness and survival of harlequin 
ducks. 

INTERTIDAL COMMUNITIES 

Injury 

Portions of 1,400 miles of coastline were oiled by the spill in Prince William Sound, on the 
Kenai and Alaska peninsulas, and in the Kodiak Archipelago. Both the oil and intensive · 
cleanup activities had significant impacts on the flora and fauna of the intertidal zone. 
Intertidal communities are intrinsically important and are resources for subsistence users, sea 
and river otters, and a variety of birds, including black oystercatchers, harlequin ducks, and 
pigeon guillemots. 

Initial impacts to intertidal organisms occurred at all tidal levels and in all types of habitats 
throughout the oil spill area. Many species of algae and inve1iebrates were less abundant at 
oiled sites than at unoiled reference sites. Some, more opportunistic species, including a 
small species ofbamacle, oligochaete worms, and filamentous brown algae, colonized shores 
affected by the oil spill and cleanup activities. The abundance and reproductive potential of 
the conunon seaweed, Fucus gardneri (known as rockweed or popweed), also was reduced 
following the spill. 

Recovery Objective 

Intertidal communities will have recovered when community composition on oiled shorelines 
is similar to that which would have prevailed in the absence of the spill. Indications of 
recove1y are the reestablishment of important species, such as Fucus, at sheltered rocky sites, 

·· the convergence in community composition and organism abundance on oiled and unoiled 
shorelines, and the provision of adequate, uncontaminated food supplies for top predators in 
intertidal and nearshore habitats. 

Recove1y Status 

In the lower and middle intertidal zones on oiled rocky shores, algal coverage and 
invertebrate abundances had returned by 1991 to coverages and abundances similar to those 
observed in unoiled areas. However, large fluctuations in the algal coverage have taken 
place in the oiled areas since the spill. This pattern is consistent with continued instability 
due to the original spill impact and the subsequent cleanup. However, instability of Fucus 
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populations during the last ] 2 years probably results from a combination of spill- and 
naturally-induced changes, with a greater innuence of natural events in the later years. 

On the sheltered, bedrock shores that are common in Prince \Villiam Sound, full recovery of 
Fucus is crucial for the recovery of intertidal communities at these sites, since many 
invertebrate organisms depend on the cover provided by this seaweed. As of 1997, Fucus 
had not yet fully recovered in the upper intertidal zone on shores subjected to direct sunlight, 
but in many locations, recovery of intertidal communities had been substantial. In other 
habitat types, such as estuaries and cobble beaches, many species did not show signs of 
recovery \Nhen they were last surveyed in J 991. In studies of the effects of cleanup activities 
on beaches, inveJiebrate molluscs and annelid wonns on oiled and washed beaches were still 
much Jess abundant than on comparable unoiled beaches through 1997. 

More recent data should soon be available, including results of a study in the summer of2002 to detem1ine if 
inte1tidal clam populations on oiled shorelines are comparable to those on.unoiled shorelines. Based on 
substantial progress, but the Jack of full recovery of some soft-sediment intertidal invertebrates, as well 
as the continued presence of residual oil and the role of oil in initiating Fucus population instability, the 
intertidal communites are considered to be recovering. 

KILLER \VHALES 

Injury 

More than 115 killer whales in eight "resident" pods regularly use Prince William 
Sound/Kenai Fjords as part oftheir ranges. Other whales in "transient" groups are observed 
in the sound less frequently. There has been particular concern about the resident AB pod, 
which numbered 36 animals prior to the spill. Fourteen whales disappeared from this pod in 

. 1989 and 1990, and no young were recruited into the population. The original link between· 
the AB pod losses and the oil spill was largely circumstantial, although the pod was observed 
surfacing in an Exxon Valdez oil slick following the spill in 1989. Therate of disappearance 
and likely mortality ofkiiier whales in this well-studied pod far exceeded rates observed for 
other pods in British Columbia and Puget Sound over the last 30 years, and in the northern 
Gulf of Alaska over the last 18 years. Another possible cause for the disappearance of the 
whales in the AB pod was the possible ~hooting of killer whales due to conflicts with long­
line fisheries prior to the oil spill. No long-line fisheries were carried out between the last 
count of this pod in 1988 and the spill in the spring of 1989, after which there were numerous 
missing whales. However, it is possible that the effects from the conflicts in the 1980s may 
still be apparent. 

Recovery Objective 

Killer whales in the AB pod will have recovered when the number of individuals in the pod 
is stable or increasing. 
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Killer whnle researchers were concerned in the 1990s that the losses of key individuals in the 
AB pod in 1989 and 1990 would eventually lead to disintegration of the social structure of 
the AB pod and thus jeopardize its long tem1 viability. For that reason, a modest recovery 
objective of a stable or increasing number of whales in AB pod was adopted in 1999. 

Recove1:J' Status 

By 1993 the AB pod had increased to 26 individuals as births outpaced deaths. ln 1995 
mortalities, including animals orphaned in 1989-90, reduced the pod to 22 whales. Since 
1995 the pod again has increased steadily in size to 26 individuals in 2001. Thus, social 
disintegration has not happened and an apparently stable structure has been achieved. 
Overall numbers witbin the major resident killer whale pods in Prince William Sound are at 
or exceed prespilllevels, even though the AB pod-one of eight-may or may not regain its 
fom1er size. While AB pod has not regained its prespill size of 36 individuals, there has 
been sufficiently steady growth in the pod over the past six years so that there is 
confidence that the restoration objective of increasing or stable size has been met. 
Therefore the killer whales are considered to have recovered from the oil spill. 

In addition to the AB pod, there is concern that a decline in resightings of individuals within 
the A T1 group of transient killer whales has accelerated following the oil spill. Although 
there is no evidence linking the oil spill to the A Tl group, this update also reports on its 
status. Recent genetic analyses show that resident and transient killer whales in Prince 
William Sound are genetically distinct. Since 1990 and 1991, 11 individuals have been 
missing from the ATI group and are now almost certainly dead. During that same period · 
there has been no recruitment of calves into this pod of transients. Transient killer whales 
largely prey on marine mammals, and there has been a 60 percent decline in the harbor seal 
population in ·the sound over the last two decades. Changes in the availability of such an 
important prey species could influence killer whale distribution and reproduction. Trustee 
Council sponsored research on contaminants in killer whales in Prince William Sound 
indicates that some transient whales, including the ATI group, are carrying high 
concentrations of PCBs, DDT, and DDT metabolites in their blubber. The presence of such 
contaminants is not related to the oil spill. The high concentrations of contaminants found in 
the transient whales are comparable to those found to cause reproductive problems in other 
marine mammals. 

KITTLITZ'S l\1URRELETS 

Injury 

.The Kittlitz's murrelet is found only in Alaska and portions of the Russian Far East. A large 
fraction of the world population, which may number only a few tens of thousands, breeds in 
Prince William Sound. The Kenai Peninsula coast and Kachemak Bay are also impmtant 
concentration areas for this species. Very little is known about Kittlitz's murrelets, but they 
are known to associate closely with tidewater glaciers and nest on scree slope~ and similar 
sites on the ground. 
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Seventy-two Kittlitz's JllliJTelets were positively identified among the bird carcasses 
recovered after the oil spill. Nearly 450 more Brach_)'ramphus munelets were not identified 
to the species level, and it is reasonable to assume that some of these were Kittlitz's. In 
addition, many more murrelets probably were killed by the oil than were actually recovered. 
Jt is likely that about 500 individuals died as an acute effect of the oil spill, which would 
represent a substantial fraction of the world population. 

Recm•ei:J' Objective 

No recovery objective can be identified for Kittlitz's munelet at this time. 

Recovery Status 

Because so little is known about this species, the Trustee Council funded an exploratory 
study on the ecology and distribution of the Kittlitiz's murrelet in Prince William Sound 
starting in 1996. This project found that this species has an affinity for tidewater glaciers in 
the northern and northwestern parts of the sound. It also appears that reproductive output in 
1996 and 1997 was extremely low or absent, and some Kittlitz's murrelets were apparently 
paired with marbled murrelets. There appear to be about 1,200-1,400 Kittlitz's murrelets 
during summer in the four bays studied in northern and northwestern sound. Another, more 
extensive marine bird boat survey conducted in 200 1 suggests a sound-wide smmner 
population of about 2,500 murrelets. These estimates are consistent with what is believed to 
be a small Alaska and world population. 

The population data, indications of low reproductive success, and affinity to tidewater 
glaciers (of which the lower elevation glaciers are receding rapidly) are reasons for concern 
about the long-tenn conservation ofKittlitz's murrelets. Specifically, with reference to the 
effects of the oil spill, however, the original extent of the injury and its recovery status 

·are still unknown and may never be resolved. Therefore, this species is in the recovery 
unknown category. 

l\1ARBLED MURRELETS 

Injury 

The northern Gulf of Alaska, including Prince William Sound, is a key area of concentration 
in the distribution of marbled murrelets. The marbled murrelet is federally listed as a 
threatened species in Washington, Oregon, and California; it also is listed as threatened in 
British Columbia. The marbled muiTelet population in Prince William Sound had declined 
before the oil spill. The causes of the pres pill decline are not known for certain, but 
environmental changes in the late 1970s probably reduced the availability or quality of prey 
resources. There is, nonetheless, clear evidence that oil caused injury to marbled murrelets 
in the sound. Carcasses of nearly 1, 100 Brachyramphus murre lets were found after the spill, 
and about 90 percent of the murrelets that could be identified to the species level were 
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marbled murrelets. Many more murrelets probably were killed by the oil than were found, 
perhaps as much as 7 percent of the spill area population. 

R ecovei:J' Objective 

Marbled murrelets will have recovered when their populations are stable or increasing. 
Stable or increasing productivity will be an indication that recovery is undern·ay .. 

Recovery Status 

The recovery of the marbled mmTelet population in Prince William Sound is assessed 
primarily through standard marine bird boat-based surveys. As a result ofboat surveys 
carried out in July for seven years from 1989-2000, densities of marbled murrelets decreased 
in both the oiled and unoiled areas of Prince William Sound. However, for the March 
surveys carried out in most years between 1990 and 2000; there have been no significant 
trends in the population size, although the counts have increased in both oiled and unoiled 
areas. The reason for the summer time declines in both oiled and unoiled areas is probably 
due to some factor other than the oil spill. The Trustee Council's Alaska Predator Ecosystem 
Experiment (APEX) project has investigated the relationship between marbled murrelet 
declines and the availability and abundance of forage fish, such as Pacific herring, sand 

· lance, and capelin. It appears that there is a direct correlation between the availability of 
forage fish and production of young murrelets, based on the presence of juvenile murrelets 
on the water in Prince William Sound. 

The sununer time marbled murrelet popu~ation is not stable nor increasing, but the March 
population is stable over time. Marbled murrelet productivity, as measured by surveys of 
·adults and juveniles on the water in Prince William Sound, appears to be within nonnal 
bounds. On these bases, it appears that the marbled murrelet is at least recovering from 
the effects of the oil spill, but clearly has not yet recovered. 

l\1USSELS 

Injury 

Mussels are an important prey species in the nearshore ecosystem throughout the spil.l area 
and are locally important for subsistence. Beds of mussels provide physical stability and 
habitat for other organisms in the intertidal zone and were purposely left alone during Exxon 
Valdez cleanup operations. In 1991, high concentrations of relatively unweathered oil were 
found in the mussels and in underlying byssal mats and sediments in ce1tain dense mussel 
beds. The biological significance of oiled mussel beds is not known precisely, but they are 
potential pathways of oil contamination for bird and mammal populations (e.g., harlequin 
ducks and sea otters) which include mussels and other prey in and around mussel beds in 
their diets. 

Recovery Objective 
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l\1ussels will have recovered \Vhen concentrations of oil in the mussels reach background 
levels. ~ 

Rccopery Status 

The Trustee Council's Nearshore Ye1iebrate Predator project has found evidence of 
hydrocarbon exposure in sea otters, river otters, harlequin ducks, and Barrow's goldeneyes in 
oiled p81is of Prince William Sound in 1996 and 1997. Again in 2000 both sea otters and 
harlequin ducks showed evidence of oil exposure, but the pathway of such exposure has not 
been established. Both of these species include mussels in their diets. 

About 30 mussel beds in Prince \Villiam Sound still contained Exxon Valdez oil residue 
when last sampled in 1995. Twelve of these beds had been cleaned on an experimental basis 
in 1993 and 1994. In 1995, oil hydrocarbon concentrations in mussels at half the treated 
beds were lower than would have been expected if the beds had not been cleaned. In 1996, 
however, limited sampling indicated that several of the cleaned beds had been 
recontaminated from surrounding or underlying oil residue. 

Mussel beds along the outer Kenai Peninsula coast, the Alaska Peninsula, and Kodiak 
Archipelago were surveyed for the presence of oil in 1992, 1993, and 1995. In 1995, 
hydrocarbon concentrations in mussels and sediments at these Gulf of Alaska sites were 
generally lower than for sites in Prince William Sound, but at some sites substantial 
concentrations persisted. While several sites in Prince William Sound still contained high 
concentrations of oil in 1995, over half the sites surveyed demonstrated significant natural 
declines that suggest background concentrations should be reached in the next few years. Oil 
contamination in mussels, however, will likely persist for maniyears at certain sites that are 
well protected from wave action or where oil penetrated deeply into underlying sediments. 

The latest available data, taken in 1999, indicates that oil is still being accumulated in 
. mussels, but more data will be available soon on samples taken in the summer of 2001. 
Since the latest available data indicates that oil remains in mussels, they are considered 
to be recovering from the oil spill, but not yet recovered. . 

PACIFIC HERRING 

Injury 

Pacific betTing spawned in inte11idal and subtidal habitats in Prince William Sound shortly 
after the oil spill. A significant portion of these spawning habitats, as well as herring staging 
areas in the sound, were contaminated by oil. Field studies conducted in 1989 and 1990 
documented increased rates of egg mortality and larval defonnities in oiled versus unoiled 
areas. Subsequent laboratory studies confim1 that these effects can be caused by exposure to 
Exxon Valdez oil, but the significance of these injuries at a population level is not known. 



The 1988 prespillycar-class of Pacific herring was very strong in Prince \Villiam Sound, 
and, as a result, the estimated peak biomass of spawning adults in 1992 was very high. 
Despite the large spawning biomass in 1992, the population exhibited a density-dependent 
reduction in size of individuals, and in 1993 there was an unprecedented crash of the adul1 
herring population. A viral disease and fungus may have been the immediate agents of 
mortality or a consequence of other stresses, such as a reduced food supply and increased 
competition for food. 

R ecove1:1' Objecth•e 

Pacific hen-ing will have recovered when the next highly successful year class is recruited 
into the spawning population and when other indicators of population health are sustained 
within nonnal bounds in Prince William Sound. 

Recovery Status 

Laboratory investigations since the 1993 population crash have shown that exposure to very 
low concentrations of Exxon Valdez oil can compromise the immune systems of adult herring 
and lead to expression of the viral disease. The extent to which the exposure to oil 
contributed to the 1993 disease outbreak is uncertain. There is also evidence that plankton 
production in the 1990s was less than in the 1980s, and so food limitation at the time of a 
peaking population may have contributed to the 1993 population crash. 

Numbers of spawning herring in Prince William Sound remained depressed through the 1995 
season. In 1997 and 1998 the spawning biomass was about double that of 1994, the season 

. following the crash, and there were limited commercial harvests for herring in the sound. 
The increased biomasses in 1997 and 1998 were signs that recovery had begun. 
Unfortunately, in· the last. several years the recovery has stalled and the population has yet to 
recruit a highly successful year-class, which is fundamental to recovery of this species. There 
is evidence from limited collections in the spring of 2002 that a large proportion of the 
Pacific herring population in Prince William Sound is now composed of young, 3-year old 
fish. If this preliminary trend holds up, it is possible that the next large year class has moved 
into the population signaling the continuation of recovery. Based on this information, the 
Pacific herring can only be considered to be recovering. 

The Trustee Council's Sound Ecosystem Assessment has resulted in new understanding of 
the importance of body condition in detennining overwintering survival of herring and in the 
influences of the Gulf of Alaska on herring productivity within Prince William Sound.· 
Ongoing research on herring disease in relation to commercial fishing practices, such as the 
enclosed "pound" fisheries, have direct implications for management of the herring fishery. 
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PIGEON GUILLEMOTS 

!I~; lii:J' 

Although pigeon guillemots are widely distributed in the north Pacific region, they do not 
occur anywhere in large concentrations. Because guillemots feed in shallow, nearshore 
waters, guillemots and the fish and inveJiebrates on which they prey are vulnerable to oil 
pollution. Like the marbled murrelet, there is evidence that the pigeon guillemot population 
in Prince William Sound declined before the oil spill. The causes of the prespill decline are 
not known for certain, but environmental changes in the late 1970s probably reduced the 
availability or quality of prey resources. There is, nonetheless, clear evidence that oil caused 
injury to the guillemot population in the sound. An estimated 10-15 percent of the spill area 
population died immediately following the spill. Boat-based surveys of marine birds before 
(1984-85) and after the oil spill indicated that the guillemot population declined throughout 
the oiled portion of the sound. It is not known what pigeon guillemot populations would be 
had the oil spill not occurred. 

Recovery Objective 

Pigeon guillemots will have recovered when their population is stable or increasing. 
Sustained productivity within nonnal bounds will be an indication that recovery is underway. 

Recovery Status 

Boat surveys have indicated that numbers of guillemots in the summer time remained 
depressed along both oiled and unoiled shorelines in the Prince William Sound through 2000. 
March surveys reveal no significant trends in abundance although the data appear to suggest 
a decline at this time of year as well. For these reasons the pigeon guillemot is still 
considered to be not recovering from the effects of the oil spill. 

The Trustee Council's Alaska Predator Ecosystem Experiment (APEX) has investigated the 
possible link between pigeon guillemot declines and the availability of high-quality forage · 
fish, such as Pacific herring and sand lance. This work has revealed a strong connection 
between the availability of certain prey fishes, especially sand lance, and guillemot chick 
growth rates, fledging weights, and nesting population size. The APEX project and the 
Nearshore Vertebrate Predator (NVP) project, also sponsored by the Trustee Council, 
addressed the possibility that exposure to oil is limiting the guillemot's recovery. The 
biochemical data indicated that adult guillemots were experiencing greater hydrocarbon 
exposures in western Prince William Sound than in the eastern portion of the sound as 
recently as I 999. However, guillemot chicks, which are restricted to the nest and are fed 
only fish, are not being exposed to hydrocarbons. 
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PINK SALMON 

I nj lii:J' 

Certain features of the life history ofpink salmon made this species highly vulnerable to 
damage from the oil spill. As much as 75 percent of wild pink salmon in Prince \Villiam 
Sound spawn in the inteJ1idal portions of streams, where embryos deposited in the gravel 
were chronically exposed to hydrocarbon contamination in the water column or leaching 
from oil deposits on adjacent beaches. When juvenile pink salmon migrate to saltwater, they 
spend several weeks foraging for food in nearshore habitats. Thus, juvenile salmon entering 
seawater from both wild and hatchery sources could have been exposed to oil as they swam 
through oiled waters and fed along oiled beaches. Trustee Council sponsored studies have 
documented two primary types of injury due to the exposure of these early life stages: 1) 
growth rates in both wild and hatchery-reared Juvenile pink salmon from oiled pa11s of the 
sound were reduced; and 2) there was increased egg mortality in oiled versus unoiled 
streams. 

Recovery Objective 

The Trustee Council's recovery objective in 1999 required a sequence of two years each of 
odd- and even-year runs without differences in egg mortality. This data is no longer gathered 
by the Alaska Department of Fish and Game because the expense of replicating the entire 
study for another four years, without being able to account for other factors, did not make it 
worth continuing. Therefore, a more realistic recovery objective is used based on 
hydrocarbon exposure of embryos since this is the major pathway of pink salmon exposure. 
Pink salmon will have recovered when ongoing oil exposure is negligible. 

Recovery Status 

In the years preceding the spill, returns of wild pink salmon in Prince William Sound varied 
from a maximum of23.5 million fish in 1984 to a minimum of2.1million in 1988. Since the 
spill, returns of wild pinks have varied from a high of about 12.7 million fish in 1990 to a 
low of about 1.9 million in 1992. In 2001 the return of wild stock fish was estimated to be 
6. 7 million fish. The decade preceding the oil spill was a time of very high productivity for 
pink salmon in the sound,_and, given the tremendous natural variation in adult returns, it is 
impractical to measure directly the extent to which wild salmon returns since 1989 were 
influenced by the oil spill. Based on intensive studies and mathematical models carried out 
following the spill, wild adult pink salmon returns to the sound's Southwest District in 1991 
and 1992 were most likely reduced by a total of 11 percent. However, such an approach is 
unlikely to produce reliable multi-generational injury estimates. In addition, an analysis of 
escapement data from 1968-2001 showed no apparent time trends in annual escapements in 
either the oiled or unoiled parts of the sound. Therefore, there appear to be no observable 
effect at the population level at this time. 

Reduced juvenile growth rates in Prince William Sound occurred only in the 1989 season, 
but higher egg mortality persisted in oiled compared to unoiled streams through 1993. No 
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statistically significant differences in egg mortalities in oiled and unoiled streams were 
detected in I 994 through I 996, but in 1997there was again a difference. It is not clear 
whether the 1997 difference was due to the effects of lingering weathered oil, perhaps newly 
exposed by stom1-related disturbance of adjacent beaches, or due to other natural factors 
such as differences in the physical environment. Patches of weathered oil still persist in or 
near intCJ1idal spawning habitats in a few of the streams used by pink salmon in southwestern 
Prince William Sound. In 1999 dissolved oil measurements were made in six ofthe most 
affected streams in the oil spill area. Methods were used that were extremely sensitive. Only 
one ofthe six streams had clearly measurable concentrations of oil. The one measurable 
concentration was about a thousand times lower than the concentration established through 
Trustee Council sponsored studies to be toxic to developing pink salmon embryos. 
Therefore, the biological impact of exposure of pink salmon embryos to lingering oil is 
negligible and is therefore unlikely to limit pink salmon populations. Recent measurements 
of hydrocarbons in other intertidal areas located near known subsurface oil deposits showed 
much higher concentrations of oil in the water, but \Vere not located near salmon streams. It 
is highly unlikely that oil is now accumulating in pink salmon embryos and having any 
significant effects. Therefore, the pink salmon are considered recovered from the effects 
of the oil spill. 

Throughout Alaska there is increasing recognition of the importance of changes in marine 
ecosystems on the growth and survival of salmon. The Sound Ecosystem Assessment (SEA) 
project explored oceanographic and ecological factors that influence production of pink · 
salmon and Pacific herring in Prince William Sound. These factors include such things as 
the timing of spring plankton blooms and changes in circulation patterns that link the sound 
to the Gulf of Alaska, and are likely to have the greatest influence on year-to-year returns in 
both wild and hatchery stocks of pink salmon. 

RIVER OTTERS 

Injury 

River otters have a low population density in Prince William Sound. Twelve river otter 
carcasses were found following the spill, but the actual total mm1ality is not known. Studi.es 
conducted during 1989-91 identified several differences between river otters in oiled and 
unoiled areas in Prince William Sound, including biochemical alterations, reduced diversity 
in prey species, reduced body size (length-weight), and increased home-range size. Because 
there were few prespill data, it is not ce11ain that these differences are the result of the oil 
spill. 

Recovery Objective 

The river otter will have recovered when biochemical indices of hydrocarbon exposure or 
other stresses and indices of habitat use are similar between oiled and unoiled areas of Prince 
William Sound, after taking into account any geographic differences. 
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Recovet:r Status 

Althougl) some of the differences (e.g., values of blood characteristics) between river otters 
in oiled and unoiled areas in Prince \Villiam Sound persisted through l 996, there were fe\v 
differences documented in l 997 and l 998. Thus, there arc no indications of possible 
lingering injury from the oil spill, and the Trustee Council's recovery objective has 
been met. River otters arc consider·ed to be recovered. 

ROCKFISH 

Injury 

Very little is known about rockfish populations (of several species) in the northern 9ulf of 
Alaska. A small number of dead adult rockfish was recovered following the oil spill, and 
autopsies of five specimens indicated that oil ingestion was the cause of death. Analysis of 
other rockfish showed exposure to hydrocarbons and probable sublethal effects. In addition, 
closures to salmon fisheries apparently had the effect of increasing fishing pressure on 
rockfish, which, in turn, may have adversely affected local rockfish populations. 

Recovery Objective 

No recovery objective can be identified. 

Recovery Status 

The original extent of injury and the current recovery status of this species are 
unknown. Because little is known about rockfish abundance and species composition in the 
spill area and because rockfish are harvested commercially, even basic information about 
these species could provide a basis for improved management or, at least, the identification 
of priorities for more targeted research. Accordingly, starting in FY 1998, the Trustee 
Council sponsored a multi-year study of genetic stock structure in black, dusky, and 
yelloweye rockfish throughout the spill area and the adjacent Gulf of Alaska. The Alaska 
Department ofFish and Game study was not completed by the principal investigator. 

SEA OTTERS 

Injury 

By the late 1800s, sea otters had been eliminated from most of their historical range in 
Alaska due to excessive harvesting by Russian and American fur traders. Surveys of sea 
otters in the 1970s and 1980s, however, indicated a healthy and expanding population in 
most of Alaska, including Prince William Sound. Today the only harvests of sea otters are 
for subsistence purposes. About I ,000 sea otter carcasses were recovered following the spill, 
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and additional animals probably died but were not recovered. In 1990 and 1991, higher­
than-expected propOJiions of prime-age adult sea oHers were found dead in westem Prince 
William Sound, and there was evidence of higher mortaLity of recently weaned juveniles in 
oiled areas. 

R ccoveJJ' Objective 

Sea otters will have recovered when the population in oiled areas retums to its prespill 
abundance and distribution. An increasing population trend and nom1al reproduction and 
age structure in westem Prince William Sound will indicate that recovery is underway. 

Recovery Status 

By 1992-93, overwintering mortality rates for juveniles had decreased, but were still higher 
in oiled than in unoiled parts of the sound. Based on both aerial and boat surveys conducted 
in western Prince William Sound, there is statistically significant evidence of a population 
increase following the oil spill (1993-98). Observatiqns by local residents bear out this 
general increase. However, within the most heavily oiled bays in the western sound, such as 
those on northern Knight Island, the aerial sun,eys indicate that recovery is not complete. 

The Trustee Council's Nearshore Ve11ebrate Predator project addressed the Jack of recovery 
in sea otters in these heavily oiled bays. The lack of recovery may reflect the extended time 
required for pqpulation growth for a long-lived mammal with a low reproductive rate, but it 
also could reflect the effects of continuing exposure to hydrocarbons, or a combination of · 
both factors. Through 2000, researchers have continued to find biochemical evidence of oil 
exposure in sea otters around northern Knight Island. Biochemical samples from 2001 are 
now being analyzed. An additional hypothesis is that food supplies are limiting recovery, but 
the evidence does not fully support this idea. 

It is clear that sea otter recovery is underway for much of the spill area, with the 
exception of populations at the most heavily oiled bays in western Prince William 
Sound. For this reason, sea otters continue to be in the recovering category. 

SEDIMENTS 

Injury 

Exxon Valdez oil penetrated deeply into cobble and boulder beaches that are common on 
shorelines throughout the spill area, especially in sheltered habitats. Cleaning and natural 
degradation removed much ofthe oil from the intertidal zone, but visually identifiable 
. surface and subsurface oil persists at many locations. 

Recovery Objective 
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Sediments will have recovered when there are no longer residues of Exxon Valdez oil on 
shorelines (both intertidal and subtidal) in the oil spill area. Declining oil residues and 
diminishing toxicity are indications that recovery is undem,ay. 

Recovery Status 

A comprehensive survey of shorelines in Prince William Sound was conducted in 1 993, 
but that survey has been repeated in the summer of 2001 with revised methods for better 
quantif·ying the oil remaining in intertidal sediments. The 200 I surveys indicate that about 20 
acres of continuously oiled intertidal habitat now persist in Prince William Sound. \Vhile it 
appears that natural weathering processes are gradually reducing the amount of remaining oil 
in sediments, the amount estimated in 2001 is about twice the amount estimated to be in the 
sediments in 1993 (using methods that were designed i.n 1989 more fqr cleanup decisions 
than for quantitative estimates of remaining oil). The shorelines of the outer Kenai and 
Alaska Peninsula coasts get more wave action than most shorelines within Prince William 
Sound. These Gulf of Alaska sites tended to be contaminated with oil in the fonn of mousse, 
a stable emulsion of oil in water, which can persist for long periods in a largely unweathered 
state. Five of six index beaches on the gulf coast have a heavy boulder "annor" and were last 
visited in 1993 and 1994. At that time, surface and subsurface oil mousse persisted in a 
remarkably unweathered state. 

In 1995, a shoreline survey team visited 30 sites in the Kodiak Archiprlago that had 
measurable or reporied oiling in 1990 and 199 1. The survey carried out in 199 5 around 
Kodiak Island found no oil or only trace amounts, so oiling in the Kodiak area has not 
persisted as it has in the sound. Following the oil spill, chemical analyses of oil in subtidal 
sediments were conducted at a small number of index sites in Prince William Sound. At 
these sites, oil in subtidal sediments was mostly confined to the uppennost 20 meters water 
depths (below mean low tide), although elevated levels of hydrocarbon-degrading bacteria 
(associated with elevated hydrocarbons) were detected at depths of 40 and 100 meters in 
1990 in Prince William Sound. By 1993 however, there was little evidence of Exxon Valdez 
oil and related elevated microbial activity at most index sites in Prince William Sound, 
except at those associated with sheltered beaches that were heavily oiled in 1989. These 
index sites-at Herring, Northwest, and Sleepy bays-are among the few sites at which 
substantial subsurface oiling is still known to occur. 

Based on the information above, sediments are considered to be recovering. However, 
the presence of surface and subsurface oil continues to compromise wilderness and 
recreational values, expose and potentially harm living organisms, and offend visitors and 
residents, especially those who engage in subsistence activities along still-oiled shorelines. 

SOCKEYE SALMON 

Injury 
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Commercial salmon fishing was closed in Prince William Sound and in portions of Cook 
Inlet and near Kodiak in 1989 to avoid any possibility of contaminated salmon being sent to 
market. As a result, there were higher-than-desirable numbers (i.e., "overeseapeme~t") of 
spawning sockeye salmon entering the Kenai River and also Red and Akalura lakes on 
Kodiak Island. Research can·ied out following the spill demonstrated that initially these high 
escapements produced an overabundance of juvenile sockeye that then overgrazed the zoo­
plankton, thus altering planktonic food webs in the nursery lakes. The result was lost 
sockeye production as shown by reduced growth rates during the freshwater part of the 
sockeye life history and declines in the returns of adults per spavming sockeye. 

Recovery Objective 

Sockeye salmon in the Kenai River system and Red and Akalura lakes will have recovered 
when adult retums per spawner are within nonnal bounds. 

Recovery Status 

Although sockeye freshwater growth tended to retum to nom1al within two or three years 
following the overescapement, there are indications that these systems are less stable for 
several years after an initial overescapement event The negative effects of the 1989 
overescapement on sockeye productivity, as measured by retum per spawner, in the Kenai 
River watershed were readily apparent for returns from the brood years 1989-92. Production 
of zooplankton in both Red and Aka lura lakes on Kodiak Island has rebounded from the· 
effects of the overescapement at the time of the oil spilL By 1997, Red Lake had responded 
favorably in ten11S of smolt and adult production and was at or near prespill production of 
adult sockeye. At Akalura Lake there were low juvenile gmwth rates in freshwater during 
the period 1989-92, and these years of low growth conespond to low adult escapements 
during the period 1994-97. Starting in 1993, however, the production of smolts per adult 
increased sharply and the smolt sizes and age composition suggested that rearing conditions 
have improved. There also was concern about overescapement effects in lakes on Afognak 
Island and on the Alaska Peninsula. However, analysis of sockeye freshwater growth rates 
of juveniles from Chignik Lake on the Alaska Peninsula did not identify any impacts 
associated with a 1989 overescapement event On the basis of catch data through 2001 and 
in view of recent analyses of return per spawner estimates presented to the Alaska Board of 
Fisheries in 2001, the return per spawner in the Kenai River system is within historical 
bounds. Therefore, it is highly unlikely that the effects that reverberated from the 
overescapements in 1989 continue to affect sockeye salmon (e.g., cause.abnormal 
returns per spawner) and this species is considered to be recovered from the effects of 
the oil spill. 

29 



SUBTIDAL COMMUNITIES 

lnjliiJ' 

Shallow subtidal habitats of Prince William Sound, from the lower intertidal zone to depths 
of about 20 meters, typically have dense stands of kelp or eelgrass and contain numerous 
polychaete wonm, snails, clams, sea urchins, and other invertebrate life. These subtidal 
communities provide shelter and food for an aJTay of nearshore fishes, birds, and marine 
mammals. Oil that was transpmied down to subtidal habitats, as well as subsequent cleanup 
activities involving extensive vessel traffic, apparently caused changes in the abundance and 
species composition of plant and animal populations below lower tides. 

Biologically, negative effects of the oil were most evident for oil-sensitive species of 
amphipods, which were consistently less abundant at oiled than at unoiled sites. Reduced 
numbers of eelgrass shoots and flowers may have been due to increased turbidity associated 
with cleanup activities (e.g., boat traffic). Two species of sea stars and helmet crabs also 
were less abundant at oiled sites. Some invertebrates living in the sediment, including 
species in eight families of polychaete wonns, two families of snails, and one family of 
mussels, were greater in numbers at oiled sites. These species are more tolerant of oil 
exposure and may have also responded to the organic enrichment associated with oil. Some 
of the species that showed increased numbers also may have benefited from reduced 
competition or predation due to the effects of the spill. It is also is to be expected that when 
comparing any two sets of bays that measuring a large number of species will turn up 
differences just on the basis of chance. 

RecoveiJ' Objective 

Subtidal communities will have recovered when community composition in oiled areas, 
especially in association with eelgrass beds, is similar to th~t in unoiled areas or consistent 
with natural differences between sites such as proportions of mud and sand. 

Recovery Status 

Different habitats, emphasizing eelgrass beds and adjacent areas of soft sediment, were 
compared at oiled and unoiled sites from 1990-1995. It is difficult to draw fmn conclusions 
from this study, because it is hard to distinguish between natural site differences (e.g., 
percent sand and mud) and those differences actually resulting from the oil spill or cleanup. 
Concentrations of hydrocarbons in subtidal sediments were significantly higher at oiled sites 
than at unoiled reference sites but never very high by comparison with concentrations known 
to cause cmmnunity responses in the scientific literature. These oil concentrations dropped 
sharply by 1991, but evidence of oil contamination due to Exxon Valdez oil persisted at some 
locations through 1995 at very low concentrations. By 1995, based on postspill 
comparisons of oiled and unoilcd sites, there was recovery of most constituents of the 
eelgrass community. In 1999 an article had been published in the peer reviewed literature 
that acknowledged the role that natural factors may be playing in the remaining differences 
in subtidal communities between oiled and unoiled bays. Given that the remaining faunal 
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diffe1·ences could likely be due to the influence of natuntl factors and given that seven 
more years of additional natural recovery have occurred since the last study of subtidal 
fauna, the subtidal communities arc judged to be 1·ecovered f1·om the effects of the oil 
spill. 

HUJ\1AN SERVICES 

COMMERCIAL FISHING 

InjlllJ' 

Commercial fishing is a service that was reduced through injury to commercial fish species 
(see individual resource accounts) and also through fishing closures. In 1989, closures 
affected fisheries in Prince William Sound, Cook Inlet, the outer Kenai coast, Kodiak, and 
Chignik. These closures hanned the livelihoods of persons who fish for a living. The period 
before the oil spill was a time of relative prosperity for many commercial fishennen, The 
years 1987-88 saw some of the highest ever per pound prices for salmon and increased 
capitalization ofthe fishery. Thus, fishennen's expectations for income in 1989 were very 
high, making the fishery closures and other spill effects even more disruptive. 

Recovery Objective 

Commercial fishing will have recovered when the commercially important fish species have 
recovered and oppmtunities to catch these species are not lost or reduced because of the 
effects of the oil spill. 

. Recovery Status 

Although pink salmon and sockeye salmon are considered to be recovered from the oil spill, 
recovery is still not complete for Pacific herring (see individual resource accounts), one of 
the injured resources that is commercially fished. The recovery status of rockfish is still 
unknown and will likely never be known. No spill-related district-wide fishel)' closures 
related to oil contamination have been in effect since 1989. However, the Prince William 
Sound herring fishery was closed from 1993-96 due to a disease outbreak that may be related 
to the oil spill, was open to limited commercial harvest in 1997 and 1998, and has remained 
closed since then. For these reasons, commercial fishing, as a lost or reduced service, is 
in the process of recovering from the effects of the oil spill, but full recovery has not 
been achieved. 

For a variety of reasons, as discussed below, disruptions to income from commercial fishing 
continue today, as evidenced by changes in average earnings, ex-vessel prices, and limited 
entry pennit values. For example, for the period 1981-2000, fishennen's average earnings in 
the Prince WilliamSound salmon seine fishery peaked in 1987 ($176,500), dropped in 1989 

31 



by more than half, rebounded in 1990, hit a new low in 1992-93 (runs in 1992-93 were the 
lowest in 15 years), then hovered somewhat below the 1989 level until 1999-2000, when 
average eamings climbed to the $130,000 level. Average per-fisher harvests have varied 
widely during this period, with the three highest years being 1996, 1999, and 2000. Ex­
vessel prices were highest in the period 1987-90, and have been below prices of the early 
1980s ever since. Limited entry pennit prices in this fishery reached a peak in 1989-91, 
nearly double the price in any earlier year in this period, and have declined since to currently 
ten percent oftheir peak price (from $236,000 in 1989 to $22,000 in 2000). The number of 
pennits fished, roughly 250 each year 1981-91, had declined to 130 in 2000. 

Natural variability in fish retums and a number of economic changes in the commercial 
fishing industry since 1989 probably mean that many of these changes in income are not 
directly attributable to the spill. However, these factors also make disceming spill-related 
impacts difficult. Economic changes confronting the industry include the increased world 
supply of salmon (due primarily to fam1ed salmonids) and corresponding reduced prices, 
entry restrictions in certain fisheries (such as Individual Fishing Quotas, IFQs, for halibut 
and sablefish), allocation changes (e.g., a reduction in the allocation of Cook Inlet sockeye 
salmon to commercial fishennen), changes in processing capacity (closure ofmajor 
processors in Cordova and Kenai, and a recently announced closure in Larsen Bay on Kodiak 
Island), and new measures imposed by the North Pacific Fishery Management Council on 
offshore groundfish fishing to protect the declining number of Steller sea lions. 

Although a number of studies aimed at allocating financial impacts to the oil spill versus 
other faCtors have been carried out, the federal jury's compensatory award (as .. opposed to the 
$5 billion in punitive damages) in the private lawsuit against Exxon is: the current legal 

. detennination of the liability and damages regarding commercial fishermen (including pennit 
holders, fishing crew, spotter pilots, and vessel owners). The jury award was less than the 
damage claimed by commercial fishennen and more than that acknowledged by Exxon. In 
brief, the jury detennined that any financial effects on fishe1men after 1989, with the 
exception of the salmon seine fishery in Prince William Sound in 1992-93 and the herring 
fishery in Prince William Sound in 1993, are not attributable to the spill. The jury 
considered damage claims for the period 1989-95, including claims related to size of harvest, 
fish prices, limited entry permit values, and vessel values. · 

PASSIVE USE 

Injury 

Passive use encompasses nonuse values, such as the appreciation of the aesthetic and 
intrinsic values of undisturbed areas and the value derived from simply knowing that a 
resource exists. Injuries to passive use are tied to public perceptions o'f injured resources. 
Immediately following the oil spill, the State of Alaska, using a contingent valuation 
approach, measured substantial losses of passive use values resulting from the spill. This 
approach involved surveying a sample of U.S. households to elicit how much people would 
be willing to pay in additional taxes to fund a program designed to prevent future spills. 
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Prior to answering the survey questions, respondents were provided infom1ation about the 
spill's impact, including the number of miles of shoreline oiled, un estimate of the number of 
birds, sea otters, and harbor seals killed, and the conclusion that few fish were banned, as 
well as projections of when recovery would occur (typically three to five years). 

RecovelJ' Objective 

Passive uses will have recovered when people perceive that aesthetic and intrinsic values 
associated with the spill area are no longer diminished by the oil spill. 

Recovery Status 

Because recovery of a number of injured resources is incomplete and in some cases 
has not begun, the Trustee Council considers passive use, as a lost or reduced service, to 
be recovering from the spill but not yet recovered. In updating the status of passive uses, 
the Trustee Council has chosen not to repeat the contingent valuation study, which was very 
expensive and time consuming. However, the key to recovery of passive use is knowing that 
restoration of injured resources has occurred. Toward this end, in the years since the 
settlement between Exxon Corporation and the state and federal governments, the Council 
has undertaken a comprehensive program to restore injured resources and has made a 
deliberate and consistent effort to infonn the public about the status of restoration. 

The two key components ofthe Trustee Council's restoration effort are the research, 
monitoring, and general restoration program and the habitat protection and acquisition 
program. The research, monitoring, and general restoration program, which is funded each 
year through the annual work plan, focuses mostly on knowledge and stewardship as the best 
tools for long-tenn health of the marine ecosystem. It also includes development oftools to 
benefit fisheries management and some direct enhancement activities, such as improving 
access to spawning habitat. Projects to monitor the status of injured resources, including 
resources such as killer whales for which no active restoration may be possible, have also 
been funded through the annual work plan. The habitat protection program preserves habitat 
important to injured resources through the acquisition of land or interests .in land. As of 
March 2002, the Council has protected more than 643,600 acres of habitat, including more 
than 1 ,400 miles of coastline and over 300 streams valuable for salmon spawning and · 
rearing. A summary ofthe Council's public infonnation efforts follows. 

Each year the Trustee Council prepares a number of documents for distribution to the public 
including; annual work plans, which describe the work underway to restore the injured 
resources and services; the Annual Status Report, which reports to the public on the progress 
ofrestoration; and updates to the Restoration Plan (1996, 1999). The Council's annual 
restoration workshop, which is open to the public, provides another venue for reporting on 
the progress of restoration. The Council has also published its Restoration Notebook series, 
which tells the story of injury and recovery from the spill of select injured species. 
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l1i uddition, from 1996 through early 1999 the Council aired a weekly radio sedcs, "Alaska 
Coastal Cunents", throughout the state. Since 1997, the Trustee Council has had a web site 
(www.oilspill.state.ak.us) that offers detailed infon11ation about restoration effmis. 

Project final reports, are also available to the public through the Alaska Resource Library and 
lnfon11ation Services (ARLJS) in Anchorage as well as at several other libraries in the state, 
at the Library of Congress, and through NTIS (National Technicalinfom1ation Service). In 
addition, the Council suppmis researchers in publishing their project results in the peer­
reviewed scientific literature, which expands their audience well beyond Alaska. Nearly 500 
such papers have been published as of April 2002. 

The I7-member Public Advisory Group (PAG), is an important means of keeping 
stakeholders and others infonned of the progress of restoration. In addition to holding 
quarterly meetings with the Trustee Council staff, in many years the PAG has held an open 
house in one or more communities in the spill area. Additional public meetings have been 
held throughout the spill area. All meetings of the Council are widely advertised and 
oppmtunity for public comment, is always provided. 

RECREATION AND TOURISM 

Injury 

The oil spill disrupted use of the spill area for recreation and tourism. In addition, resources 
important to recreation were injured and beaches used for recreational activities were oiled. 
Recreation was also affected by changes in human use in response to the spill. For example, 
displacement of use from oiled areas to unoiled areas, particularly in the years immediately 
following the spill, increased management problems and facility use in unoiled areas. 

Recovery Objective 

Recreation and tourism will have recovered, in large part, when the fish and wildlife 
resources on which they depend have recovered and recreation use of oiled beaches is no 
longer impaired. 

Recovery Status 

In the years since the spill, there has been a marked increase in the number of visitors to 
Alaska. Preliminary data for the summer of 200 I indicate over I ;2 million visitors, 
compared to approximately 600,000 visitors in the summer of I 989. Visitation to the spill 
area has experienced a similar increase. For example, since 1993 the annual number of 
visitors to the Kenai Fjords National Park Visitor Center has been nearly double what it was 
in I988. In 2000, the number of visitors to the USFS Crooked Creek Visitor Infon11ation 
Center in Valdez was nearly 70 percent greater than in I 989. From 1989 to 1997, the 

· number of sportfishers increased by 65% in Prince William Sound, by 25% in the Kodiak 
Region, and by 15% in the Kenai Peninsula region. In 2000, the numbers were up slightly for 
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Prince William Sound and Kodiak, and had decreased slightly for the Kenai Peninsula 
region. 

Even though visitation has increased since the oil spill, however, the Trustee Council's 
recovery objective requires that the injured resources important to recreation be recovered 
and recreational use of oiled beaches not be impaired, and this objective has not been met. 
Therefore, the Council finds recreation to be recovering from the effects of the spill, but 
not yet recovered. 

Several resources important for wildlife viewing still are not recovering from the spill or 
their recovery is unknown; including harbor seal, common loon, com1orant (three species), 
Kittlitz's murrelet, and pigeon guillemot. Other resources, including sea otter and marbled 
murrelct, are recovering. The bald eagle, another resource important for wildlife viewing, 
has recovered from the effects of the spill. (Sec individual resource accounts for more 
infom1ation on recovery status.) 

Telephone interviews were conducted in early 1999 with key informants who recreated 
extensively in the oil spill area before the spill and currently. Contacted again in 2002, 
nearly all of the infonnants commented on increased visitation to the area since the spill. 
Informants with experience in Prince William Sound continued to report diminished wildlife 
sightings in the sound, particularly in heavily oiled areas such as around Knight Island. They 
reported seeing fewer seabirds, killer whales, sea lions, seals, and sea otters than were 
generally sighted before the spill, but also reported observing increases in the number of 
seabirds over the last several years. Key infonuants with experience along the outer Kenai 
coast reported diminished sightings of seabirds, seals, and sea lions. Changes in the amount 
of wildlife observed could be due to the oil spill or to other factors · 

Sportfishing resources for which the recovery status is unknown are cutthroat trout, Dolly 
Varden, and rockfish. In 1992-93, in response to evidence of injury to cutthroat trout, 
emergency closures were put in place in some locations in Prince William Sound. In 
addition, bag limits have been reduced since 1991 and a closure during the April 15-June 15 
spawning season has been in effect since 1994. These measures reflect the management 
goals for a potentially vulnerable species at the edge of its range. The salmon species that 
were injured (pink and sockeye salmon) are recovered from the effects of the spill. 

Harlequin ducks, which are hunted in the spill area, are still not recovered. The Alaska 
Board of Game restricted sport harvest of harlequin ducks in westem Prince William Sound 
and Kenai Fjords in 1991. Those restrictions were removed in the 1999-2000 hunting season 
when sea duck limits were changed statewide to have different limits for resident and non­
resident hunters. There are currently no special restrictions for harlequins in Prince William · 
Sound or Kenai Fjords. 

Trustee Council sponsored surveys of oiled shorelines indicate that residual oil is still present 
on some beaches. The results of the most recent survey in Prince William Sound (2001) 
indicate approximately 20 acres of shoreline are still contaminated with oil. Oil was found at 
58 percent of the 91 sites assessed and is estimated to have the linear equivalent of 5.8 

35 



kilometers of contaminated shoreline. The most recent survey of the Kenai outer coast and 
the coast of Katmai National Park ( 1 999) found oil mousse persisting in a remarkably 
unweathered state on five moderately-to-heavily-oiled boulder-armored beaches (the oil is 
chemically similar to 1 1-day old Exxon Valdez oil). A survey of 30 oiled sites in the Kodiak 
Archipelago in 1995 found no oil or only trace amounts. 

Key informants telephoned in early 1999 indicated that some beaches in Prince William 
Sound, particularly in the westem portion of the sound, continue to be avoided by some 
recreational users, pmiicularly kayakers and campers, because of the presence of residual oil. 
Contacted again in early 2002, infom1ants commented that visitors to the sound routinely 
inquire about the existence of oil on beaches, either in planning visits or while on tours. 
They also commented that experienced users of the sound can readily find oil on certain 
beaches and continue to avoid those areas. Since 1999, infonnants have indicated that the 

. possible presence of residual oil has no effect on recreational activities along the outer Kenai 
coast, the Kodiak Archipelago, and the Lake Clark and Katmai national park coastlines. 

ln 1997, the Trustee Council provided funding for the residents of Chenega Bay, working 
with the Department of Environmental Conservation, to use PES-51, a citrus-based chemical 
agent, to clean some of the most heavily-oiled sites near their village. One year later, a 
statistical analysis showed that the cleanup method reduced the amount of oil remaining on 
these beaches by a factor of three compared with reductions observed on untreated beaches. 
However, considerable subsurface oil remains that was inaccessible at the time of treatment, 
but was uncovered during storms the following winter. NOAA's Auke Bay Lab found no 
biological injury due to the cleanup. · 

The State of Alaska dedicated over $10 million of its criminal settlement with Exxon to 
restoring recreational facilities and use in state parks in the spill area. Improvements include 
trails, cabins, boat launches, interpretive displays, and campsites. In addition, the Trustee 
Council funded U.S. Forest Service development of a human use rnodel for westem Prince 
William Sound, which is intended to aid planning for and mitigation of human uses so that 
injured species continue to be protected. The model may also assist in planning for future 
recreation needs in the sound. 

SUBSISTENCE 

Injury 

Fifteen predominantly Alaskan Native communities (with a total population of about 2,200 . . 

people) in the oil spill area rely heavily on harvests of subsistence resources, such as fish, 
shellfish, seals, deer, and waterfowl. Many families in other communities also rely on the 
subsistence resources of the spill area. 

Household interviews conducted with subsistence users in communities throughout the spill 
area in 1989 indicated that subsistence harvests offish and wildlife in most ofthe 
communities declined substantially following the spill. Key factors in the reduced harvests 
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included reduced availability offish and wildlife, concern about possible health effects of 
eating oiled fish and wildlife, and disruption of the traditional lifestyle due to cleanup and 
related activities. 

Rccove1:l' Objective 

Subsistence will have recovered when injured resources used for subsistence are healthy and 
productive and exist at prespilllevels. In addition, there is recognition that people must be 
confident that the resources are safe to eat and that the cultural values provided by gathering, 
preparing, and sharing food need to be reintegrated into community life. 

Recovery Status 

Household interviews were repeated each year 1990-93 and again in 1998. By 1993, the 
estimated size of the subsistence harvest and participation in subsistence activities appeared 
to have returned .to prespilllevels in some communities, with the harvest rebounding first in 
the communities of the Alaska Peninsula, Kodiak Island, and the lower Kenai Peninsula and 
lagging behind a year or more in the Prince William Sound communities.· 

.In 1998, which is the most recent year in which household interviews were conducted, 
the interviews indicated that subsistence continues to recover from the effects of the oil 
spill, but has not yet recovered. The percentage of those interviewed who reported that 
subsistence uses are lowerthan before the spill bas declined. Concerns about food safety and 
effects on the traditional lifestyle have lessened. Concerns about resource availability and 
greater harvest effort remain, but harvest levels in all cmmnunities interviewed are at or 
approaching prespilllevels. Subsistence harvests in 1998 varied among cml.ununities from 
250-500 pounds per person usable weight, indicating continued strong dependence on 
subsistence resources. · 

Regarding resource availability, subsistence users continued to report scarcity of a number of 
important subsistence resources, including harbor seals, herring, clams, and crab. These 
observations are generally consistent with scientific studies funded by the Trustee Council 
that continue to find that some subsistence species (e.g., harbor seals, Pacific herring, clams) 
are not recovered from the effects of the spill (see individual resource accounts). 

According to those interviewed, the 1998 increase in pounds harvested at a time of continued 
reduced resource availability reflects greater harvest effort (traveling farther, spending more 
time and money) than would have been required before the spill to achieve a similar harvest. 
It also reflects increased reliance on fish in the subsistence diet. Increased fish harvests and 
decreased marine mammal and shellfish harvests occurred in most communities where 
interviews were conducted. The cultural and nutritional impm1ance of each resource varies, 
and these changes in diet composition remain a serious concern to subsistence users. 

The decline in shellfish consumption reflects food safety concerns as well as reduced 
availability of shellfish. From 1989-94, subsistence foods were tested for evidence of 
hydrocarbon contamination, with no or very low concentrations of petroleum hydrocarbons 
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found in most subsistence foods. However, because some shellfish can readily accumulate 
hydrocarbons, subsistence users have been advised not to eat shellfish from beaches where 
oil can be seen or smelled on the surface or subsurface. By 1998, a large majority ofthose 
interviewed expressed confidence about most foods except certain shellfish, such as clams, 
and concems about the presence ofPSP (paralytic shellfish poisoning) in clams outweighed 
concerns about lingering hydrocarbon contamination from the oil spill. 

Subsistence users continue to emphasize that the value of subsistence cannot be measured in 
pounds alone. Harvest levels do not encompass the cultural value oftraditional and 
customary use of natural resources. Following the oil spill, there was concern that the spill 
disrupted opportunities for young people to leam cultural subsistence practices and 
techniques, and that this knowledge may be lost to them in the future. In 1998, the number 
of subsistence users reporting a decline in the influence of elders in teaching subsistence 
skills and values had decreased and the number reporting that young adults are learning 
enough subsistence skills had increased. Also, the number reporting less sharing of 
subsistence resources, another integral aspect of subsistence culture, had decreased. 
However, many of those interviewed continue to express concern about these elements of the 
traditional lifestyle, with more than 50 percent responding that the traditional way of life has 
not recovered since the spill. 

In. the 1998 household interviews, a number of subsistence users commented 
that some of the current influences on subsistence may not be attributable to 
the oil spill. Factors such as demographic changes in village populations, 
ecosystem-wide changes such as ocean warming, increased competition for 
subsistence resources by other people (e.g., sport fishing charters) and 
predators .(e.g., sea otters), and increased awareness of PSP and other 
contaminants may play a role in resource availability, food safety, and 
participation in traditional practices. The Trustee Council will likely repeat the 
household interviews with subsistence users in communities through the spill area in 2004 oi 
2005. 
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Public comments on the Draft Update to Injured Resources 

David Stutzer, tlomer 
David Janka, Cordova, Auklet Charter Services 
Shelley Romer 
Laura Litzky, Seattle, University of Washington, School of Aquatic and Fishery Sciences 
Barbara Meyer, tlomer 
Greg Streveler, Gustavus 
Mike Gracz, tlomer 
Susan Payne, Kodiak 
Dena Matkin, Gustavus 
Corrie Bosman, Sitka, Center for Biological Diversity 
Jim Adams, Anchorage, National Wildlife Federation, Alaska office 
Scott Sterling, Wasilla (formerly counsel for City of Cordova 1987-1993) 
Lynn tlighland, Anchorage 
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Molly McCammon .. 
To: Cherri Womac 

Subject: FW: Classification of species impacted by EVOS 

keep in file for TC meeting in June. 
-----Original Message-----
From: David Stutzer [mailto:dastutz@pobox.xyz.net] 
Sent: Monday, May 06, 2002 9:52 PM 
To: molly_ mccamrnon@oilspill.state.ak.us 
Cc: Craig Matkin 
Subject: Classification of species impacted by EVOS 

Molly McCammon 
Executive Director, Exxon Valdez Trustee Council 

Dear Ms. McCammon, 

Page 1 of 1 

This letter concerns the recent reclassification of species impacted by the Exxon Valdez oil spill, in particular, 
killer whales and herring. I am very concerned that killer whales have been classified as recovered when the 
research shows that both the local pods and the transients are nowhere near their prespill population levels. 
Since there has been a recent increase in the resident AB pod, this group should be listed as recovering and 
the transient AT1 pod should be listed as not recovering. Herring were severely impacted by the oil spill and 
apparently, from documents produced by the Trustee Council, have not recovered to prespilllevels and have 
not shown a strong age class since the spill. This would indicate a need for a classification of "non-recovering" 
for herring in PWS. 

I would hope that science is what drives classifications of the species affected by the Exxon Valdez oil spill. 
These recent reclassifications seem arbitrary and unscientific. The facts seem to clearly indicate that at least 
herring and killer whales have not recovered from the oil spill. You are not doing anyone a service by trying to 
gloss over that fact. It is important to remind the public how pontentially dangerous our relationship with the oil 
industry can be. 

Please classify herring and killer whales as I have suggested above and continue to have their populations 
monitored. Thank you. 

David Stutzer 
P.O. Box 2296 
Homer, AK 99603 

5/7/02 
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Cherri Womac 

From: shelley ramer [shelleyromer@hotmail.com] 

Sent: Thursday, May 09,200210:40 AM 

To: restoration@oilspill.state.ak.us 

Subject: Killer Whales 

Dear Molly McCammon: 

I am writing to express that I don't agree with the assessment of recovery status for killer whales and 
that I feel killer whale monitoring should continue. Killer whales are not "recovered." AB pod should 
be listed as "recovering." Acknowledgement should also be made for the lack of recovery of the ATI 
group. The oil spill has demonstrated that long-term monitoring of killer whales is vital and productive. 
We would have had no idea of the spill effects on these whales had monitoring not been in place, nor 
would we have predicted the time involved in recovery. Herring should be listed as "non-recovering" 
to draw attention to repeated lack of recruitment of a strong age class in this severely reduced 
population. Herring are a cornerstone in the PWS marine ecosystem. I hope that this issue is not taken 
lightly and will be reconsidered as severe consequences in the marine ecosystem could result from hasty 
decision making. Thank you for your time. 

Shelley Romer 

Get your FREE download ofMSN Explorer at http://explorer.msn.com. 

5/9/02 



Cherri Womac 

From: 
Sent: 
To: 

Molly McCammon [molly_mccammon@oilspill.state.ak.us] 
Wednesday, May 08, 2002 8:35AM 
Cherri Womac 

Subject: FW: Draft Status of Injured Resources 

add to injury comments. 

-----Original Message-----
From: David Janka [mailto:info@auklet.com] 
Sent: Tuesday, May 07, 2002 6:02 PM 
To: molly mccammon@oilspill.state.ak.us 
Subject: Draft Status of Injured Resources 

Hi Molly, 

It was really nice to visit with you during your birding trip to Cordova. 

I have been thinking about some of our conversations and want to pass a 
few thoughts along to you. Please add this to the public comments on 
your Draft Status of Injured Resources. 

I guess I fall into the group that will never be able to say that the 
Sound has recovered from the Exxon spill. The practical/common sense 
reality is that it will never be the exact same as it was before the 
spill. The political reality will eventually say it has. The scientific 
will fall somewhere in between. Any amount of residual oil, any 
population that either by number or reproductive health is not the same 
as before the spill or any usage by subsistence, commercial or private 
users that continues to be altered or different because of the spill 
will mean it has not recovered. If nothing else was going on in the 
Sound; changes in weather, usage by humans, ocean/food web fluctuations, 
etc. it could return to exact pre-spill conditions, maybe. But the spill 
kicked some things one way and because it is an active and dynamic 
ecosystem certain things will never kick back to the same conditions. 

Boating around the Sound before the spill one would regularly see a 
friendly, social pod of Killer Whales. AB Pod. It is rarely seen today. 
Some family members have taken up with another pod. Their numbers are 
still down and they do not have the same reproductive success as other 
pods. They are recovering but I find it insulting to call them 
recovered. Please consider listing them as recovering. 

The spill mainly impacted wild stock pink salmon streams in the Sound 
and did no noticeable damage to hatchery fish. It has only been in the 
past few years that I have begun to see even a few pink salmon returning 
to some of the streams in the impacted area .. These returns are very 
small. There used to be commercial openers for salmon around Knight Is. 
before the spill. These fisheries have not returned to a pre-spill 
regularity. Unlike Killer Whales, which have ongoing research to show 
their recovery as well as their continuing impact, there is no pink 
salmon monitoring taking place in the impacted wild stock streams. They 
are recovering but to call pink salmon recovered without any data to 
support it is poor science. Please consider keeping pink salmon listed 
as recovering until data shows otherwise. 

On a trip out to Montague Island recently it was good to see what seemed 
to be a better herring spawn then the past few years. One year of 
slightly better spawning when predator impacts on eggs, larvae and 
adults is still to take place leaves the health of the population in 
question. There is no sign of their population being able to get above 
what the year-round predator needs are any time soon. It seems that they 
are not recovering but are possibly only stabilizing at a much lower 
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population level as before the spill. Like the pink salmon many of the 
monitoring studies have been dropped for herring. I would suggest that 
you consider downgrading herring in PWS to not recovering 
or ........ herring, pink salmon as well as the AB pod could be given a 
Recovery Unknown classification which is defined as "limited data on 
life history or extent of injury; current research inconclusive or not 
complete." I think that is very true of the three. The extent of injury, 
actual oil on a whale, is not known for the AB pod. Current research on 
the herring and pink salmon is not complete. Along this line I would ask 
that you seriously consider adding the ATl transient Killer Whale pod to 
the Recovery Unknown listing as well. All of the above criteria for 
listing them holds true. 

I am curious about the Common loon and the 3 species of cormorants. Have 
there been any studies before, during or after the spill? It seems they 
would be better listed under Recovery Unknown because of the lack of 
information and study. 

I hav.e a few things that have been bothering me that don't fall into the 
Status of Injured Resources. Hope you don't mind my adding these 
thoughts and concerns. 

I feel the impacts of intrusive science is approaching the residual 
impacts of the spill. I think this is true of some of the bird studies 
as well as ones for otters and seals. Now with large amounts of ~oney 
for sea lion research they will be falling prey to similar harassment. 
Year after year you are chased, herded, netted and caged to be p.oked, 
prodded, examined, sampled, measured, operated on and transmitter 
implanted. You're then released and expected to act like nothing 
happened. The amount of money is yery large for these kinds of projects 
and I am not sure the information gained is a very good value. I think 
there is a great deal still to be gained by basic, non-intrusive 
observations of behavior and interactions with human activities, clutch 
sizes, scat sampling and population surveys. When will there be a year 
that the birds and mammals in the spill impacted area and it's 
corresponding control areas be left alone? 

I am appalled at how poorly run some of the projects at the Sea Life 
Center have gone with captured birds and animals. All but one of the 
land otters died and the one that was released died soon after. Ducks 
that were fed oil are now unable to be released into the wild. People at 
the Center where not properly trained in how to feed captive birds 
causing problems with projects as well as the well being of the birds. 
This is terrible science and I hope it is not continued especially 
through support from the Trustee Council. 

Thank you for your time and consideration of my comments, suggestions 
and concerns. 

Sincerely, 
David P. Janka 
Owner/Operator 
Auklet Charter Services 

Auklet Charter Services 
Custom multi-day boat charters 
throughout Prince William Sound. 
David and Annette Janka 
P.O. Box 498 
Cordova, AK 99574-0498 
voice/message: 907-424-3428 
email: <info@auklet.com> 
web: www.auklet.com 
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Cherri Womac 

From: Laura Litzky [llitzky@u.washington,edu] 

Sent: Thursday, May 09, 2002 11:03 AM 

To: restoration@oilspill.state.ak.us 

Subject: Trustee Council 

To V\lhom It May Concern, 

I am writing to express my disagreement with you recent assessments of killer whale and herring 
status. In particular: 

1. Killer whales are not "recovered." AB pod should be listed as "recovering." Acknowledgement 
should also be made for the lack of recovery of the AT1 group. 

2. The ·oil spill has demonstrated that long-term monitoring of killer whales is vital and productive. We 
would have had no idea of the spill effects on these whales had monitoring not been in place, nor 
would we have predicted the time involved in recovery. · · 

3. Herring should be listed as "non-recovering" to draw attention to repeated lack of recruitment of a 
strong age class in this severely reduced population. Herring are a cornerstone in the PWS marine 
ecosystem. 

Thank you, 

Laura Litzky 

><> ><> ><> ><> ><> ><> ><> ><> ><> ><> ><> <>< 
Laura Litzky 
University of Washington 
School of Aquatic and Fishery Sciences 
Office: 2608 Fishery Sciences 
Mail: Box 355020, Seattle, WA 98195 
Phone: (206)221-5453 
FAX: (206)616-9012 . 
email: llitzky@u.washington.edu 

5/9/02 



Cherri Womac 

From: Molly McCammon [molly_mccammon@oilspill.state.ak.us] 

Sent: Friday, May 10, 2002 8:15AM 

To: Grace Meyer 

Subject: RE: orca whale status 

thanks for your comments Grace. I'll be sure they get to the Trustee Council. Molly McCammon 

-----Original Message-----
From: Grace Meyer [mailto:g.meyer@mindspring.com] 
Sent: Friday, May 10,2002 7:22AM 
To: molly _mccammon@oilspill.state.ak.us 
Subject: orca whale status 

To: Molly McCammon, Exec. Dir. 

From: Barbara Meyer 
PO Bx 1675 
Homer, AK 99603 

Dear Molly, 

Page I of I 

I'm actually out of state at the moment, visiting in CO and using email there, but I had 
heard before leaving AK about the changing status of orca whales on the recovery list 
from the oil spill, and it's very concerning to me. I am just an Alaskan citizen, not a 
scientist, but I have lived in Homer since 1985 and feel strongly about protecting the 
land/sea environment of our state. The oil spill deeply affected me, as it did everyone, 
and I want to do everything in my power to prevent it from happening again. To me, part 
of that effort comes in learning everything we can from the incident, especially over the 
decades. To be rushing (as I see it) to change the listing of orcas from "recovering" to 
"recovered" is really a dangerous thing to do, giving the wrong impression to the public, 
to scientists and environmentalists, and especially to the oil industry. I feel that long-term 
monitoring of orcas, herring, and many other species is going to show that recovery of 
PWS is still decades away, if indeed it ever happens. I'm especially dismayed when the 
organization pushing the re-classification is the very group that should be fighting it. 

Vvhile I do understand the turnover to the GEM program, I'm worried that this re­
classification of the whales may be more about the Council starting this new time with a 
clean slate. Alaskans need to keep the issue of marine ecosystem protection alive, and I 
believe the best way we can do that is to be slow and extremely thorough about research 
before saying the system is healthy once again. Please use your influence to list the 
orcas as recovering and herring as non-recovering until we all know much more than we 
do now. Please continue to fund long-term research and monitoring of these and other 
species devastated by the spill. 

Thanks for your attention to this letter. my home email is babz,@xyz.net, should you 
want to respond. 

Sincerely, Barbara Meyer 

5/10/02 
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Cherri Womac 

From: 
Sent: 

Molly McCammon [molly_mccammon@oilspill.state.ak.us] 
Monday, May 13, 2002 9:32 AM 

To: Cherri Womac 
Subject: FW: Sound Recovery List 

-----Original Message-----
From: Greg Streveler [mailto:grigori®gustavus.ak.us] 
Sent: Friday, May 10, 2002 3:05 PM 
To: molly mccammon®oilspill.state.ak.us 
Subject: Sound Recovery List 

Molly, 
As a strong proponent of the good work your council has done over 

the years since the spill, I am mystified and disappointed over the 
recent decisions to gloss over the considerable difficulties still 
exhibited by orcas and herring. It seems very clear to me that these 
species still need attention, which they are less apt to receive if 
listed as proposed. 
If.there is the possibility of re~isiting the designations for these 

species, I would strongly advocate that. 

Sincerely, 

Greg Streveler 
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Cherri Womac 

From: 

Sent: 

To: 

Cc: 

Mike Gracz [anmbg@uaa.alaska.edu] 

Monday, May 13, 2002 9:27 AM 

restoration@oilspill.state.ak.us 

GERALD TANDE; Craig 0. Matkin 

Subject: PWS "recovering"? taxa 

Molly McCammon, Executive Director 
Exxon Valdez Trustee Council, 

Page 1 of 1 

The most reliable data show that two killer whale groups, AT1 and ABare "not recovering" and "recovering", 
respectively, and not "recovered" as your proposed new classification suggests. AT1 hasn't seen an increase 
since it's dramatic post-spill drop; and AB is not near pre-spill numbers yet. Killer whales are long lived organisms 
which produce few offspring at relatively long intervals, taxa with this reproductive strategy (k selected) are 
sensitive to catastrophic disturbance, and recover slowly, if at all. K selected taxa also face the danger of a 
genetic bottleneck- where survivors of catastrophe retain insufficient genetic reserve to continue- so numbers 
alone fail to tell a complete recovery story- new recruits may lack fertility. An upgrade to "recovering" is 
appropriate for this killer whales as a whole. 

\1\/hen herring stocks again become commercially exploitable in the sound, then list that taxon as recovering. 
After ten years of successful harvest (or at least patterns mimicking other nearby stocks) then "recovered" seems 
appropriate. Please err on the side of caution when considering the fate of a complex ecosystem we do not not 
fully understand. Please help continue the necessary, though often unglamorous, work of monitoring the complete 
picture of recovery- and lack thereof. 

Sincerely, 

Mike Gracz 

5/13/02 



Molly McCammon, Executive Director 
Exxon Valdez Trustee Council 
441 West 5th Ave. Suite 500 
Anchorage, AK 99501-2340 

May 10,2002 

Dear Ms. McCammon, 

The Exxon Valdez Trustee Council is in a uriique situation to be able to maintain long 
standing research projects in the affected area of the Exxon oil spill. It has come to my 
attention that the Exxon Trustee Council is not interested in funding or maintaining the 
ongoing research of Craig Matkin and colleagues on the killer whale pods ofPrince 
William Sound, the AB pod and ATl group. I am writing you to please continue your 
involvement in this long-term study of these killer whale groups to see how long and 
under what factors these pods recover to their pre-spill population levels. 

I have read information from Craig that shows how these groups have not recovered to 
their pre-spill population levels and continue to exlubit uncommon behavior from before 
the spill. This may hinge on their dependence on PWS herring, which also seems to be 
maintaining depressed recruitment since the spill. 

We in the public are fortunate that Craig and the North Gulf Oceanic Society were 
monitoring the PWS killer whales before the spill because we have been able to see the 
effects on these killer whale communities. We have been fortunate that you have 
contributed to this research for some time, and I urge you to continue this funding to 
further enlighten us to the condition ofPWS, to remind us of the oil spill effects, and let 
us know when these stocks are fully recovered to pre-spill levels. Please continue funding 
this project; what you gain in knowledge of these killer whale groups and thus the health 
of the PWS ecosystem is worth the price! 

~JJ 
Susan Payne ( r 
PO Box 1903 
Kodiak, AK 99615 



Cherri Womac 

From: 
sent: 
To: 
Subject: 

Dena Matkin [denamatkin@hotmail.com] 
Monday, May 27, 2002 4:46PM 
restoration@oilspill. state. ak. us 
Recovery status of orca & herring in PWS 

To Whom I Hope It Concerns: 

I have studied killer whales in southeastern Alaska for the past 15 years, 
and am a former resident of Prince William Sound. I do not agree with your 
assessment of the recovery status of killer whales-and herring in Prince 
William Sound. I am writing to recommend that killer whale AB Pod 
designation be changed to just barely "recovering" as current research has 
indicated the pod crashed from 36 to 22 (an unprecedented loss), now only up 
to 26 individuals. Also, you should recognize the AT group decline from 22 
down to 9 individuals shows that it is "non-recovering." 

Further, herring should be down-graded from "recovering" to 
"non--recovering." Trustee Council documents have indicated an unprecedented 
crash in herring in 1993, and that recovery has stalled due to a repeated 
lack of recruitment of a strong age class. 

Please continue to fund long-term monitoring research on killer whales in 
Prince William Sound that also explores feeding habits, genetics, 
contaminant loads, acoustics and habitat needs. Thank you for your 
consideration to rethink these de~ignations. You have the power to really 
help Prince William Sound. Please use it. 

Sincerely, 
Dena Matkin 
Box 22 
Gustavus, Alaska 
99826 

MSN Photos is the easiest way to share and print your photos: 
http://photos.msn.com/support/worldwide.aspx 
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Ce,nter for Biological Diversity 
Protectirzg e1Uiangered species a1td wild places 

through science, policy, education. and enviromnetltallaw. 

Mully McCammon, Executive Director 

I I Exxon Valdez Oil Spill Trustee Council 

441 West 5th Aveuue, Suite 500 

Anchorage. AK 99501-2340 

June 7, 2002 

.. ·· 

Re: Comments on Druft Update ot'lnjun:d Resoun;c:s and Services 

Dear Ms. McCammon: 

The~ comments are submitted on behalf of the 7,500 members of the. Center for Biological 

Diversity (The Center). The Center works on protection lbr endangered species and the habitat 

that supports them. For this J.:e3SOn we are particularly interested in the Trustee Council's 

findings in the Draft Update on Injured Resources and Services April30, 2002 (Draft Update). 

The Drall Update serves nn in1portant role in educating th~ publlc ofthe overc1.ll health of the 

Prince William Sound ecosystem in the aft.ennath of the oil spill. For this reason. it is. important 

to insure that any conclusions the Council makes regarding the status of the indicator species and 

habitats chosen for monitoring are not only accurate, but made with certainty. Where 

information is lacking or indeterminate, the Council ha~ au obligation to proceed in a 

precautionary manner until it is conclusively demonstrated that a species has truly reached the 

point of recovery. Below are some of our particular concerns with the Draft Update. 

201 Lincoln Street·, suite 1 
Sil.ka, :\K 99835 

Ph: (907) 747·1463 Fa){: (907) 747-8873 
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I. AB Pod of KiJier Whales: 

The Draft Update recommends moving the Prince Wil11am Sound AB pod of killer whales from 

--------------··the Hnot recovering'~ list to the f'recovered" list. The AB pod is one ofthe ejght resident killer 
•: I 

:• . 

whale pods found in Prince William Sound. Prior to 1989, the pod numbered 36 animals. 

Immediately 'fi)llowing the oil spill seven members of the pod were found missing and later 

determined dead. These missing pod members included three adult females (leaving behind 2 

you~g calves) and four juveniles (EVOS Restoration Notebook, 1997 at 8). By 1990. six 

additional whales fi·om the All pod were missing and presumed dead. This second loss included, 

one mature li:mtl-le (\vho left behind one young call), one mature male and four juveniles. All 

three of the orphaned calves died in the years following. From 1992-94 five additional adults 

from the AB pod were lost and presumed dead. At this time four new calves were bom. 

Between 1996-98 two additional adults were lost, and five new calves were added (Status of 

Injured Resources, EVOS Report 1999). The rates of disappearance and mortality in the AB pod 

far exceed normal mortality rates ofless than 1 percent per ye..'U. In comparison, in 1989 the AB 

pod had a 19.4 percent mortality rate and in 1990 the mortality rate increased to 20.7 percent 

(Restoration Notebook at 8). Mot1ality rates of the AB pod "far ex.~ed mte:; ub:>erveu fur 

other pods in British Columbia and Puget Sound over the last 30 years, and in the no.rthern Gulf 

of Alaska over the last 18 years'' (lJraft Update at 17). 

The initial definition of recovery adopted by the EVOS Council in its 1994 Restoration Plan 

~atcs: "Fnll e:cologic~I recovery will have.-~n at~hieved when the population of flora and fauna. 

are again at former or pre·spill abundances, healthy and productjve, and there is a full 

complement of age classes at the level that would have been present had the spill not occurred. ·• 

The AB pod of killer whales clearly does not meet this definition of a recovered species. Prior to 

1989, the pod had 36 members, this number dropped to a low of22 in the early 1990's and now 

has increased to 26. The current population. is a 27 percent decline in number of individuals 

201 Lincoln Street, suite 1 
Sitka, AK 99835 
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from pre-spill state. Furthermore, it is fairly clear that the population is not healthy and 

productive as evidenced by the break away of a matrilineal group from the AB pod to join the AJ 

pod. This split-otT is unprecedented for resident pods of PWS and other regions (Restoration 

.. , ·: ' Notebook at 9). Lastly, the loss ·of so many whalet1 in the years following the spiU has resulted in 

I ,:·;·:\"'~·: r,: .. , .I 
·, 

.... 

a di1Terent age and sex class than present prior to the spill<' occutTen~e. . .. 

ln 1999, the recovery objective for the AB pod was changed ~o: "the number ofindividuals in the 

pod stable or increasing relative to the trends of other major· resident pods in Prince William 
• . . • • ':. . • I ' I I ~: .' 1 ~ .· ·1 

• /' :,~, • .' .. .' • • • • ·:·. • :' :. :. I 

Sound." (EVOS RepOrt 1999, emphasis added). The population ofthc other resident killer 

·. whale pods in Prince William Sound has increased consistently each year since 1987 at a rate 

close to 2 perc~nt (Restoration Notebook at 6). In compari:;on, the AD pod has experienced a 27 

percent decline in population since 1989 and although calf recruitment has occurred in the last 

tive years, the pod still remains ten individuals shmt of its pre~spill number. Compared to the 

relative trends of other major resident pods in Prince William Sound the AR pod is cleal'ly not 

recovered. 

Frustratingly, the recovery objective set by the Council for the AB pod in the new Draft Update 

(April2002) has again lowe.-ed the standar·d. The cumpamtive language ofthc 1999 standard 

has been removed in favor of a much less stringent standard of recovery. ''The pod will have 

recovered when the number of individuals in the pod is stable or increasing... On its face this 

standard is absurd. Under this standard, if only one whale is left in the pod and it remains year 
. j ... ' 

after year, the population would be deemed stable and therefore recovered! 

Even if the Council should apply this new weaker standard, it does not lead to the conclusion that 

the AB pod has tully recovered. First, as discussed above the pod remains at 26 individuals, far 

less than the pre-spill number of36. The part of the AB pod that split off to join the AJ pod has 

still not rejoined the AB membership. Lastly, the age and sex structw-e of the AB pod has 

undergone serious changes from its original pre-spill composition. Female killer whales do not 
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reach sexual maturity until between 11 and 15 years of age and calves on average are born to a 

reproductive female only once eyery five ye..'U's (Restoration Notebook at 6). Forty~ three percent 

of al1 calves hom are believed to die within their first year;'' The low birth rate coupled with the 

high mortality n1te for calves; means that it will likely be a long-time, if ever, bctorc the AB pod 

-- -·- . ·-··· .... -- -· -reaches its pre-spill size and can be considered "recovered" 

',:~~{r·:("• ~-
·, · While- it is ccrtainiy gri'od ·news that'the'AB pbd ha.S in~-reased jn size, we do not believe jt is 

justifiable at this point to say that the pod has "recovered". The more appropriate listing would 

be to list the pod in a '•recovering" state. 

Pink s~drnon: 

The Draft Update also proposes moving pink salmon to the "recovered" :;pecies list. We are 

disturbed at both the changes in the definition of recovery and its application for pink salmon. In 

1999, to meet the recovery objective a sequence of two years each of odd-and-even runs without 

differences in egg mortality was required (EVOS Report 1999). Because the Ala.~ka Department 
' 

ofFish and Game fbund the study too expensive to replicate for another four years. the Council 

has adopted a new recovery obje<.:tive. This new objective is based solely ou hydrocarbon 

cxposw-e of embryos. "Pink salmon will be recoven::u whcu uuguu~ uil cxpu:su.re i:s negligible." 

This standard does not meet overall recovery objectives discussed earlier for the sound adopted 

in 1994 and furthermore, appeats rather arbitrary_ 

The Council has decided "it is highly unlikely that oil is now accumulating in pink salmon 

embryos and having any significant effects'~. Yet. the Council fails to prese.nt adequate evidence 

to support this conclusion. Field testing 6 streams for hydrocarbon.~ in a one-year period does 

not make for a scientincally justifiable conclusion that all is well for the pink salmon. This is 

especially true given the fact other inter-tidal areas in the Sound continue to demonstrate high 

concentrations of hydrocarbons. The new recovery standard only takes into account one possible 

injury. exposure of embryos to oj~ completely discounting other potential eftec.."ts of oiL First, 
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assuming that no on-going embryo e~posure exists, this objective fails to account for all of the 

exposure and potentiallong-tcm1 impacts resulting .from contact over the past 1 J ye::~rs. Sec.ond, 

the standard tails to take into account other potential adverse impacts from the oil such as 

impacts to out-mit,'l'ant fi-y. It is clear that putchcs of oil still remain in inter-tidal areas (Draft 

.,.,::;" :r'-~'-- .. _· ___ _l)pdatc_at25) .. _ Prince .William Sound is notor.ious tor rts storms; ofwhich·evcn ·a n1odcrate one ' 
·, 

cau putcntially release oil situated in the intertidal zone. This is the same are..<t out-migrate try 

pas's through: The Council draws a blanket conclusion. that since these areas arc located outside 

salmon streams, that s..<tlmon wiiJ not be impacted. Lastly, the new recovery standar~ fails to take 

into accoUrtt ecological changes in the Sound since the spill. including ·a different predator/prey 

field than previously existed and fails to address account possible long-term genetic mutations. 

The Cotmcil's conclusion that pink salmon have fully recovered in the Sound has no scientilic 

validity and no certainty. Instead it is based on speculative assumptions and optimistic thinking. 

In the face of this uncertainty the Council should act in a precautionary malUler and n~Jt elevate 

pink salmon to the recovered list. If the Council does not have adequate information to assess 

impacts to the pink salmon. they should he moved into the ''recovery unkno·wn" category. 

Pacific Herring: . ' 

Herring are an integral part of the Prince William Sow1d ecosystem and a key to the marine food 

web. A variety of madne mammals, hirds, fish and invertebrates depend upon some lifestage of 

the herring for food. TI1e Draft Update lists the pacific herring as a '•recovering" species. It is 

clear that the Exxon Valdez oil spill had significant impacts to herring egg biomass, adult fish 

and overall population levc.ls. l11e Draft Update proposes the herring a."! a "recovering" ::;pccit::;, 

but there is no clear information to support this propos it jon ln 1993 the herring experienced an 

••unprCA:ctlenled crash .. when only 25 percent or expected adults returned. The recovery 

indicated by the increased biomass seen in 1997 an.d 1998 has stalled. 
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The Sound's herring population has yet to recruit a highly successful year class, a fundamental 

sign of the recovery of this species (Draft Update at 22). When a successful year class is 

recruited the ~oun~ilc~ml~ ~~~~1caut.iousi:x.,cl~~m the hening ison the w.ay t() recovery, but until, 

~hat time the proper classification for the pacific herring i:s "not rcco.vcrcd". Since herring arc the 

cornerstone of the Sound ecosystefl\ the Sound can not be truly recovered until the herring 

recover. By classifying t11e herring as a "recovering" species, the public is being misled to think 

the Sound hao;; been restored to its pre-spill !>"tate. Herring should be down-listed to "not 

recovered" status. 

AT-I (;roup of Killer Whales: 

While the AT -1 transient pod is not one of the po pu1a1 ion:; thu.t the Cmmcil chose to monitor 

· · over the years,· it ·is clear that the pod is in serious decline. This geneticalLy unique group lost 

nearly half its members immediately following the oil spill. In fact whales from the pod were 

seen ~urfacing in the oil slick next to the tanker immediately following the spill. Prior to 1984, 

22 individuals were part ofthis unique group (Restoration Notebook at 6). Since 1990, 11 

individuals h..wc gone missing fi·om the pod. No new calves have been recruited since the mid 
f I' I 

1980's (1999 Status Report). Furthermore, one of the main food source for the pod, harbor seals, 

have decliut:U 60 percent in the sound over the last two decades, adding further stress this 

declining population. Last)y, there are serious concern!:.' regarding abnormally high (10 times 

greater than average) contaminant levels ofindividuals in the group. It is suspected that these 

high concentrations of DDT and PCB compounds may be correlated with the lack of calf 

recruitment.(Restoration Notebook at 10) The decline of the AT-1 transient pod is a clear 

indication that the Sound ecosystem ha.~ not retumed to the healthy state it once wus. 

Conclusion: We respectfully request that the Council re-address its findings in the Draft Update 

tor the AB pod of Killer Whale, pink salmon and he1Ting. The Council needs to use indicator 

recovery objectives that accurately assess the specjes that are consistent with the overal1 recovery 
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objectives set out in 19?4·. ~~~~er~ore, it~.,tl~~ face ofindete~inate information, th~ Cotmcil ' 

must not make c.onclusions based <..ln optimism t-ather than reality. As a inatter of public policy. 

the Council has a duty to accurately represent the ecological condition of the Sound and its 

inhabitants. Ba~d on the Council's Draft Update, only 9 oflhe 25 ~JX-'"Cic:;:s bdng monitnred have 

-··--- ··-····-·· ·-·-··reacfied-''recovei·ed ~1:atus":-The·conclusion is clear-the··ovcrairhealth-ofthe··s(ii.irtd has not 

recovered to its pre-oil spill state. Lastly, we strongly advocate for the continued funding for 

scientific research on the restoration and recovery of the sound. Long-term monitoring of the 

sotmd ecosystem is fundamental to detem1iniilg changing conditions of the ecosystem into the 

future. 

Thank you tor considering these comments and please keep us informed. 

S)~ccrcly. . . 

. ~~l~ 
Corrie Bostrnln 

Alaska Program Coordinator 

Center for Biological Diversity 

'. ' 
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NATIONAL WILDLIFE FEDERATION@ 
Peopic WI(/ :Vwurc: Our Fuillrc Is in the Bulon,·e'''' 

Alaska Office 

June 5, 2002 

Molly McCammon 
Exxon Valdez Oil Spill Trustee Council 
441 West 51

h Ave, Suite 501 
Anchorage, AK. 99501-2340 

Dear Ms. McCammon: 

The National Wildlife Federation (NWF), the nation's largest education and conservation 
organization, and Eyak Preservation Council (EPC) urge the Exxon Valdez Oil Spill Trustee 
Council to alter its draft proposal to change the status of several monitored resources. 

NWF and EPC appreciate the difficulty of determining whether a resource has recovered from 
the oil spill. Nonetheless, the spill had devastating impacts on resources, and the Trustee 
Council has appropriately elected to represent those impacts and the recovery from those impacts 
to the public through the injured resources status report. Having made that choice, the Council is 
obligated to ensure that its determinations are as accurate as possible, and also that they are 
conveyed to the public in an understandable form as accurately as possible. 

Not all ofthe Trustee Council's proposed status changes meet these goals. Some decisions to 
upgrade the status of a resource are pervaded with a sense of impatience with the task at hand. 
The Trustee Council, it appears, is ready to move on to its larger ecosystem projects, such a.s 
GEM, leaving smaller monitoring tasks and questions about the status of individual species 
behind. 

In several cases in this document, the Trustee Council has no new information about resources, 
or has information that is simply indeterminate. Nonetheless, the Council upgrades the resource 
based on the assumption that the Sound must be recovering. It goes without saying that if the 
Council does not have the information to upgrade a resource, it should not upgrade the resource. 
If the Council wishes to halt monitoring and does not have the information to declare a resource 
recovered, the Council should make use of the recovery unknown category. 

In a few other cases, the Council's definitions-ofrecovery do not match a conventional view of 
recovery, and therefore provide a confusing and potentially inaccurate message to the public. 
The Council's own definition of ecosystem recovery states that: 

fuH ecological recovery will have been achieved when the population of flora and 
fauna are again present at former or prespill abundances, healthy and productive, 
and there is a full complement of age classes at the level that would have been 
present had the spill not occurred. A recovered ecosystem provides the same 
functions and services as would have been provided had the spill not occurred. 

750 West Second Avenue, Suite 200 • Anchorage, Alaska 99501 • Tel: 907-258-4800 Fax: 907-258-4811 
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This definition is an appropriate benchmark, and the definitions of recovery for individual 
resources should be consistent with this definition. In other words, species should be present at 
prespill abundances, with a full complement of age classes at the level that would have been 
present had the spill not occurred. Some of the definitions, notably the definition for recovery of 
the AB pod, simply don't meet this common sense criteria. 

With these ideas in mind, NWF and EPC have specific comments on four of the proposed 
changes. 

Harlequin ducks: NWF and EPC disagree with the proposal to list harlequin ducks as recovering. 
This is one of the places the Trustee Council simply appears eager to "get on with it." There is a 
hodge podge of confusing data on the ducks, but there is no new data since the 1999 status report 
on injured species that suggests that harlequins are "recovering" now if they were not then. In 
fact, although the population of harlequins has been trending upward, in general the population 
has been growing much faster in unoiled portions of the Sound than in oiled portions of the 
Sound. This strongly suggests that ducks in the oiled portions of the Sound continue to be 
exposed to hydrocarbons that have an impact on their survival. In other words, not only have the 
ducks not recovered from the spill, they are still being actively injured by the spill. 

NWF
1

and EPC agree that the data is difficult to interpret. If the Trustee Council despairs of 
understanding whether harlequins have recovered, then the ducks should be placed in the 
recovery unknown category. At this point, however, a "not recovering" categorization continues 
to be appropriate. 

AB pod of orcas: The difficulties of defining recovery are apparent in this category. It is possible 
that the oil spill changed the dynamics in Prince William Sound enough so that the AB pod will 
never return to its former size and structure. What is certain, however, is that the AB pod has 
been chosen to represent an oil spill injury, and that it is both structurally different and ten 
whales smaller (more than 25% smaller) than before the spill. In the minds of most people, that 
does not constitute recovery. Nor is it consistent with the larger definition of recovery for the 
Sound that states that flora and fauna will have returned to pre-spill levels. 

If the Trustee Council feels too many uncertainties make it impossible to determine whether the 
and when the AB pod will have recovered, then the Trustee Council should make that clear, and 
place the AB pod in the "recovery unknown" category. However, a message to the public that 
the AB pod has recovered when, in fact, the AB pod has 10 fewer whales is misleading. 

Pink salmon: In this case, the Trustee Council has no new data on pink salmon recovery. 
Although the 1999 definition of recovery was changed due to lack of data, there appears to be no 
data to support a determination that pink salmon meet the new definition of recovery either. If 
the Trustee Council does not have the data to make a determination, then salmon should be 
placed in the recovery unknown category. 

Subtidal communities: There appears to be no new data on the health of subtidal communities. 
Despite this, the Trustee Council declares subtidal communities recovered based on "seven years 
of additional natural recovery." While time may heal all wounds, the Trustee Council has an 



obligation to rely on evidence rather than truisms when upgrading the status of a resource. If the 
Tmstee Council feels that the status of the resource must be changed despite the absence of new 
evidence, then NWF and EPC suggest subtidal communities be listed, with a suitable 
explanation, in the "recovery unknown" category until additional data comes to light. 

In addition to our comments on proposed changes, NWF and EPC propose that the Trustee Council 
downgrade herring's status from recovering to not recovering. Herring are not recovering. In the 
Council's own words, "in the last several years the recovery has stalled and the population has yet to 
recruit a highly successful year class, which is fundamental to the recovery of the species." Given 
herring's importance to the Sound ecosystem, it is essential that the Council provide an accurate 
representation of their situation in order to provide an accurate representation of the health of the 
Sound. In this case, that means downgrading the status of the species. 

Finally, in keeping with the theme of accurately portraying the health of the Sound to the public, 
it is worth noting that even with the changes proposed by the Trustee Council, only 9 of the 26 
monitored resources will have been designated as recovered. This makes a strong statement 
about the health of the Sound and the impacts of the spill, and NWF and EPC suggest that the 
Council lead with that information in its news releases on the revisions to most effectively 
convey it to the public. 

Thank you for the opportunity to comment. 

imAdams 
Counsel 
National Wildlife Federation-Alaska Office 



Cherri Womac 

( From: Molly McCammon [molly_mccammon@oilspill.state.ak.us) 

Sent: Thursday, June 13, 2002 8:22AM 

To: Cherri VVomac 

Subject: FW: Species Recovery - Public Comment 

public comment. 
-----Original Message-----
From: Scott Sterling [mailto:sasjmm@alaska.net] 
Sent: Wednesday, June 12,2002 6:30PM 
To: molly _mccammon@oilspill.state.ak.us 
Subject: Species Recovery- Public Comment 

Page 1 of 1 

Dear Molly: I am not an expert on animals nor the sea, nor oil spills. You could say that I had some direct 
personal and professional experience with the EVOS owing to my experience as counsel for the City of Cordova 
in 1987-1993, including a term as president of Prince William Sound RCAC. I suppose I know something about 
the impact of oil spills in general and EVOS in particular on people and community. With regard to the fauna and 
sea life affected by EVOS, however, I tend to put my faith in the effort of the trustees to adhere to an honest and 
scientific approach to the question of what is recovering, what is in doubt and what is in jeopardy. Regarding the 
pending proposal to reclassify the status of certain species according to rate and depth of recovery from the spill, I 
believe that the council should deem a species "recovered" if and only if the evidence of that status is all but 
incontrovertible. Taking a cautious approach does no harm, and gives us time to put right what we so badly put 
asunder. Thank you for considering my comments. Scott A. Sterling, 900 Susitna Drive, Wasilla, Alaska 99654. 

6/13/02 
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Lynn Highland 
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• om: Lynn Highland Phighland@gci.net] 

Sent: Thursday, June 13,2002 12:51 PM 

To: ·molly _mccammon@oilspill.state.ak.us· 

Subject: official public comments 

B.~9~i.Qln9 JbJ~J~rop_osruJQ.J:IP9H!QgJ.IJ.~ _r~coy_~JY ... ~l~!!!.§_Qf_~_.QfJ!le ~§.J.D.Q!l[ored lni.!Jre.Q._~-~-9i e~_E.!l_<;t ha bit~ts resu tti 1'!9Jrg.mJhe. 
J;xxonY~lQ!;!_~_Qi.L§piJt 

I am a licensed USCG captain and have been operating a boat in Western Prince William S.ound since 1979. 

While my observ~~ons have no scientific baseline data and are, therefore anecdotal, it seenlS obvious to people with a history of 
observing the Sound that those areas affected by the spill have not fully recovered. 

• It is relatively easy to find residual oil. 
• The Sea Otter population in the areas affected by the spill is· a fraction of the pre spilli level. Bainbridge Passage is a clear 

example. . 
• Killer Whales are seen much less frequently. Please reference Craig Matkin's work on the impact of the spill on the Orca 

population. The AT pod, which is genetically unique, may go extinct. Orcas were observed in the spilled oil and never 
seen again. 

Thanks very much for the opportunity to provide input. 

R. Lynn Highland 
4R50 Southpark Bluff Drive 

\ horage, AK 99516 
..... 1-345-5035 

6/13/2002 



Fr: Michelle Wilson Nordhoff 
Re: Testimony to EVOS Trustee Council 
Dt: Friday, June 14, 2002 

These comments are on behalf of Alaska Center for the Environment 
regarding the DRAFT report. Update on Injured Resources and 
Services related to the Exxon Valdez oil spill disaster. 

We are uncertain as to what appears to be a recent change in 
recovery objectives for several key species, in addition to the 
immediacy to list species as 'recovered' when the scientific studies 
show otherwise or if they studies are still incomplete. 

Furthermore, the Injured Resources list needs to reflect changes not 
only in recovery but also in non-recovery. Today we are asking that 
several resources be 'down listed' .in. c;lassification . 

• I .• ~ '. • ; • ' ' I 

(1) Lingering Oil in the Intertidal 

To begin, we would like to highlight .findings from the newly-released 
final report coming from Auke Bay Laboratory, the Alaska Fisheries 
Science Center, National Marine Fisheries Service, NOAA titled 
"Vertical Oil Distribution within the Intertidal Zone12 Years after 
the Exxon Valdez Oil Spill in Prin.ce William Sound Alaska" [draft 
final attached]. This study is important since previous reports have 
assumed low o:il persistence in these areas. , 

This groundbreaking study provides timely insight about the 
unexpected amount of oil-largely liquid oil matching the Exxon 
Valdez-- that remains in the productive lower intertidal areas. 

To quote: "the persistence and dominance of subsurface oil in the 
mid- and lower- intertidal ... is a very surprising result. The frequency 
of encounters was more than expected, and the trend of subsurface 
oil at lower tidal elevations was spread across all beach-oiling 
categories." 

Furthermore, the report states: 



"The prevalence of liquid subsurface oil in the mid- and lower­
intertidal has important biological implications. The presence of oil 
provides a potential for bioavailability, and the potential is greatly 
increased when liquid oil is associated with the productive biological 
zone in the lower intertidal. 

Mussels, clams, and other invertebrates may be exposed directly to 
the oil, and provide a source of oiled prey to predators. " 

We are concerned about the continued instability and low productivity 
of the intertidal areas, particularly the lower and mid-intertidals. Since 
many invertebrates and their predators depend on varied age-classes 
of Fucus (or rockweed), their lack of recovery, the new evidence of 
extensive oil in the intertidal and the none recovery of clam 
populations on oiled and treated int~rtidal are grave concerns that 
demand further restoration. 

The Conclusion states: "Our study yi~~.le source of contamination for 
those species that forage in the low~r intertidal and continue to show 
evidence of protracted oil exposure." 

This report has implications for most of the Council's monitored 
resources and services. 

(2) Clams , 
We are particularly concerned about the lack of recovery of clams in 
western Prince William Sound. Sites that were examined in 97-
oiled and treated-were not showing any signs of recovery from pre­
spill populations. We know some of the clams were still recovering 
from the Earthquake, but there .is a difference from oiled and treated 
areas in the Sound, compared to sediments and shoreline areas that 
were not affected. According the main researcher for clams 
populations assessments (not.contamination issues), Dennis Leese, 
their not seeing the recruitment events necessary and the balances 
are not stabilized. 

There is no recovery of the clams on the beaches that were treated 
from the clean-up. The high-pressure hot water treatments basically 
"cooked" the clams-causing enormous mortality rates-- that were 
making them unable to re-establish themselves, reducing food 

2 



sources for the predators that depend on them. Predators such as 
Otters and Sea Ducks. 

We are also asking for CONTAMINATION studies on clams that are 
in these oiled areas. 

From Auke Bay's new report, we·are :also concerned about the 
mussel beds in the intertidal areas. While many of the mussels have 
improved in rocky, cobble areas, ... 

We feel that until the final report on Leese's study comes out, 
expected in January of 2004, the ~lams must be listed as Not 
Recovered. 

. :. . .... ' 

(3) Harlequin Ducks 
We are concerned about the continued hydrocarbon exposure and 
possible effects on reproductioh.of:f~r:!,WliE? Harlequin Ducks since the 
oil spill. '··-

Considering new evidence of unexpected intensity of liquid oil in the 
lower and mid-intertidal areas, prime foraging areas for Harlequins 
ducks, coupled with survey resl)lts whi~h are still inconclusive and 
mixed, we ask that the Council take· a precautionary approach and • 
that Harlequins remain in the 'not recovered' category until further 
studies demonstrate the toxic exposure to hydrocarbons are no 
longer having effects. 

(4) AB Pod of Killer Whales 

The AB Pod were "the most commonly seen by tourists, fisherman, 
and other individuals who work and recreate in Prince William 
Sound ... members of the AB pod were seen in and near oil slicks 
after the Exxon Valdez spill". ("Special Oil Spill Issue" ADF&G, July­
Aug 1989, p. 29) 

The AB pod has experienced a 27 percent decline in population since 
1989 and although, fortunately, calf recruitment has occurred in the 

., 
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last five years. the pod still. remains ten individuals short of its pre-spill 
number. Without reaching it's pre-spill population abundance and 
productivity, the AB pod is not recovered. While other pods are 
increasing at approx 2 percent annually since the spin, the AB pod is 
far from pre-spill levels. 

) I ; 

. ' . . 

We disagree with this proposed change.recovery objective in this new 
Draft Update. The new standard states, "The pod will have recovered 
when the number of individuals in the pod is stable or increasing." So 
you are attempting to say, if the AB pod gives birth to one more calf, 
the pod is considered recovered? 

We believe the AB pod must continue to be monitored and it is not 
suitable to change the definition of the recovery objective in light of 
their instability. We ask that the K.il!~r Whales remain classified as 
'recovering'. 

: •• ~ 0 • ; •• ; •• 

(5) Pacific Herring .. : . : ...... 
The Draft Update proposes the herring as a "recovering" species, but 
there is no clear information to support this proposition. We concur 
with the Center for Biological Diversity that when a successful year 
class is recruited the Council could then cautiously claim the herring 
is on the way to recovery, but until. that time the proper classification 
for the pacific herring is "not recovered". 

(6) Sea otter 
We appreciate your acknowledgement of the non-recovery of Sea 
Otters in the most heavily oiled bays in the Western Sound. Bodkin's 
research on liver damage from chronic oil exposure, particularly 
research in northern Knight Island, is a great concern. 

According to your prescribed recovery objective: "Sea otters will have 
recovered when the population in oiled areas returns to its prespill 
abundance and distribution. An increasing population trend and 
normal reproduction and age structure in western Prince William 
Sound will indicate that recovery is underway." 
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We would like the Council to add a phrase in the objective about sea 
otters ability to forage on non-contaminated food sources. We would 
also ask that the Council provide more public education about the 
state of Sea Otters non-recovery in Western Prince William Sound. 

(7) Black oystercatcher-The draft report says "it is likely that the 
population of PWS is probably as large or larger than previous to the 
spill", yet the biological effect of exposure to contaminated mussels 
and other prey is still of concern to us. "Earlier studies with oiled 
mussel beds have demonstrated persistence of oil beneath the 
mussels, and contamination of.the,rn.u~~els. (Carls et al., 2001 )." 
Therefore we feel the Black Oystercatchers must cautiously remain in 
the 'recovering' category for further monitoring. 

'f 

(8) Pink Salmon 
· · ·~ .Tl ~ !'~~ ~ : . ·; r 

We disagree with the new recov~ry objective for Pink Salmon: "Pink. 

salmon will be recovered when ongoing oil exposure is negligible." 

We fail to understand how out-migrate fry are not being exposed to 

hydrocarbons that are remaining in the intertidal areas of the western 
.. 1' . ' .. · ..• 

Sound. The assumption that Pink Salmon -at any part of the life 

cycle-are not getting exposed to hydrocarbons is unsupported. 

When we have studies demonstrating that the smallest ppb of 

hydrocarbons can cause damage to the during early embryonic life 

stages and delayed reproductive·impairments from chronic exposure 

to hydrocarbons (at low ppb), then we request more studies and 

public education from the Council regarding the damage to the 

reproductive DNA from hydrocarbon exposure in Pink Salmon. 

In the face of this uncertainty the Council should act in a precautionary 
manner and not elevate pink salmon to the recovered list. 

5 



(9) Precautionary Principle 

To conclude, it is imperative for the Trustee Council to err on the side 
of caution in proposing upgrades to the list of Injured Resources and · 
Services resulting from the oil spill. 

We urge the Trustee Council to refrain from altering the recovery 
objectives in such a way that does minimizes the recovery standards 
set in 1994 for the resources and services in the spill area. Also, we 
urge the use the Precautionary Principle, applying precautionary 
measures even if some cause-and-effect relationships are not fully 
established scientifically. 

Lastly, we ask that the Tr"!Jstee qoy.~cil send a strong message to 
Exxon Mobil that good environmental stewardship means holding to 
promises, such as agreements to pay for injuries and damages that 
were unanticipated at the time of the disaster . 

. .. ' .. : ·· .. r·· 

. ·,:,. :';': .. l.!!: . 

. . 
:·.· .. 
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Chenega Bay 

Eyalc 

Nanwalek 

Port Graham 

Qutekcalc 
Native Tribe 

Tatitlek 

Valdez Native 
Tribe 

Chugach Regional 
Resources Cotntnission 

Molly McCammon, Executive Director 
Exxon Valdez Oil Spill (EVOS) Trustee Council 
441 West 5th Avenue, Suite 500 
Anchorage, Alaska 99501 

Dear Molly, 

June 10, 2002 

[Ri~©~n~~ID) 
JUN 1 3 2002 

EXXON VALDEZ OIL SPILL 
TRUSTEE COUNCJL 

On behalf of the federally recognized member Tribes of the Chugach 
Regional Resources Commission, we would like to invite the Trustee Council to meet 
with the Tribes affected by the Exxon Valdez Oil Spill to develop an Alaska Tribal 
Government Policy that would specifically address Tribal involvement in matters relating 
to the Exxon Valdez Oil Spill and would confirm that the Trustee Council is committed 
to working with the Tribes on a government-to-government basis. This meeting would 
also provide the opportunity to clarify the role of a sovereign, federally recognized Tribe, 
and how that status differs from "community'' or "public." We· believe a policy such as 
this would serve to formalize such a relationship between the Tribes and the Trustee 
Council, thereby providing a foundation for more meaningful community involvement in 
the GEM program. 

Since the establishment of the EVOS Trustee Council, a few significant 
events have taken place: 

1. In 1995, Ada Deer, Assistant Secretary of l.rldian Affairs, DOl, officially 
declared a federally recognized Tribal status for Tribes in Alaska including 
Chenega IRA Council, Native Village ofEyak, Tatitlek Village IRA 
Council, Port Graham Village Council, Nanwalek IRA Council, Seldovia 
Village Tribe, Native Village of Port Lions, Ouzinkie Tribal Council, Old 
Harbor Tribal Council, Native Village of Akhiok, Karluk IRA Tribal 
Council, Larsen Bay IRA Council, Native Village of Chignik Lagoon, 
Chignik Lake Village Council, Native Village of Chignik, Native Village 
of Perryville, and IvanofBay IRA Council. These are all Tribes:affected 
by the Exxon Valdez Oil Spill of 1989. 

2. Presidential Executive Order 13175 (replacing E.O. 13084, May 14, 
1998), Consultation and Coordination with Indian Tribal Governments, 
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was signed on November 6, 2000. This Order declares that federal 
agencies have a fiduciary and trust obligation to " ... establish regular and 
meaningful consultation and coordination with tribal officials in the 
development of federal policies that have tribal implications, to strengthen 
the United States' government-to-government relationships with Indian 
Tribes, and to reduce the imposition of unfunded mandates upon Indian 
tribes; ... ". 

3. The Millennium Agreement was recently signed by Alaska Tribes and the 
Governor of Alaska, with the following purpose - "Purpose: confirms the 
commitment by the State of Alaska and Tribes to overcome impediments 
to a more constructive dialogue and to implement government-to­
government relationships". 

4. The Indigenous Peoples Subcommittee of the National Environmental 
Justice Advisory Council adopted a document in May, 2000, entitled 
"Consultation and Collaboration with Indian Tribal Governments And. The 
Public Participation of Indigenous Groups and Tribal Citizens." This 
document outlines strategies by which Tribal, state~ and federal 
governments can work together on an equal basis. 

5. The Oil Pollution Act, passed in 1994, establishes the inclusion ofTribal 
Government involvement in any future oil spills. While this Act does not 
specifically apply to the EVOS Trustee Council, we believe that it would 
be beneficial for all parties involved to use the language under Section 
2706 Natural Resources as a guide for developing future collaborative 
partnerships between the Tribes and the Trustee Council. 

In accordance with these events, each federal agency represented on the Trustee 
Council has either a signed or draft Tribal Consultation Policy, as should the State 
agencies. 

We are respectfully requesting that you place this issue on the agenda for the next 
EVOS Trustee Council meeting. There will be several Tribal representatives present, so 
they will be available to answer any questions the Trustees may have regarding this issue. 
Thank you in advance for your consideration of this request. We' look forward to your 
response. 

Best regards, 



Exxon Valdez Oil Spill Trustee Council 
March 4, 2002 

EVOS Tribal and Community Involvement 

The purpose of this report is to provide background for a discussion of how to incorporate tribal 
and community involv~ment in the Gulf Ecosystem Monitoring (GEM) program. 

Our Commitment 
Since its inception, the Exxon Valdez Oil Spill Trustee Council has been committed to 

public participation and local community involvement in all aspects of the restoration program. 
The Trustee Council recognizes the tremendous loss of livelihood and cultural heritage caused 
by the 1989 oil spill arid has devoted a major portion of the restoration funds to the restoration of 
natural and archaeological resources that are important culturally and economically. This effort 
has included significant public and community involvement and outreach. As the GEM program 
develops, the Trustee Council hopes to expand community involvement, use of local and , 
traditional knowledge, public participation, education, and outreach. These will be major 
components of the Trustee Council's long-term effort to restore and better understand the 
northern Gulf ecosystem. 

As an organization, the Trustee Council is committed to having community members . 
actively involved in: 
• Planning and developing the program 
• Guiding the goals anci topics ofr~search projects 
• Collecting data and participating in long-term monitoring efforts 
• Providing Traditional Ecological Knowledge 
• Interpreting results in a local context 
• Educating other community members about ongoing research 

Some of this involvement will come in the form of participation in various planning and 
review committees. Other involvement will be in the form of working with scientists to provide 
quality data and input :into the GEM program. Portions of GEM monitoring will rely on citizen 
volunteers based on successful programs throughout North Ameri~a. Requests for proposals will 
ask proposers to state how communities will be involved and informed about each project. 
Funds for community involvement and/or TEK components will be provided. 

The remainder of this report documents the efforts and actions the Trustee Council has taken to 
date to involve tribes, communities, stakeholders and the general public. 

A. Community Involvement Project 
From 1995-2001, the Trustee Council has provided almost $2 million to the Chugach 

Regional Resources Commission (CRRC) to hire a community facilitator in each often spill area 
communities as well as a region-wide community involvement coordinator. CRRC is a regional 
organization of several tribal govenunents in the Chugach region, including Prince William 
Sound and lower Cook Inlet. Facilitators typically have been employees of the tribal 
government in each community. The communities included Chenega Bay, Tatitlek, Valdez, 
Cordova, Port Graham, Nanwalek, Seldovia, Ouzinkie, Seward, and Chignik Lake. The 
facilitators had five major purposes: 
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1. Provide results of oil spill restoration projects to the communities. Facilitators were paid 
to disseminate twice-monthly updates provided by the Community Involvement Coordinator 
about the restoration effort to members of their local communities. They would also attend 
the Trustee Council's Annual Restoration Workshops where they could talk directly to 
scientists and obtain answers to their questions in a manner they could understand and share 
when they returned to their communities. 

2. Facilitate communication between local communities and the Trustee Council. The 
project was designed to provide for regular communication between communities, 
facilitators, and the Trustee Council. Each month, the facilitators were to meet with 
members of their community to request opinions, ideas for restoration projects, and concerns 
and then submit a monthly report to the Community Involvement Coordinator who would 
pass the information on to the Trustee Council. Facilitators also participated in retreats and 
workshops to evaluate the program and provide feedback to the Trustee Council. 

3. Promote community-based projects and involvement throughout the life of the . 
restoration effort. Facilitators worked with the Community Involvement Coordinator and · 
EVOS staff to help spill area communities develop competitive proposals for projects of 
interest to local community members. Many of these projects are described below. 

4. Serve as primary contact for EVOS in the Community. Requests for information, 
assistance, and input were all filtered through the facilitator who served as key contact 
person. Principal investigators were urged to use them as their village contact. 

5. Provide tribal input into development of GEM. Facilitators have been regularly briefed 
on the status of GEM planning and consulted about their priorities. The project has helped 
fund development of natural resource management plans in several villages, with an eye 
towards seeing that these local plans and the GEM plan are complementary. 

B. Integrating Traditional Ecological Knowledge (TEK) 
In 1994, the Trustee Council received its first call from a community resident to 

incorporate Traditional Ecological Knowledge (TEK) of spill area residents into the restoration 
program. Two years later, the 1996 annual restoration workshop had TEK as its theme and led 
to a set of protocols for incorporating TEK into restoration projects developed by a committee of 
Alaska Natives and others and approved later that year by the Trustee Council. The Trustee 
Council has provided funds each year since 1995 toward the goal of incorporating TEK into the 
restoration program. Efforts have included: 
1. Developing a TEK handbook and reference guide for biologists documenting the sources of 

TEK in the spill area and incorporating it into a western science approach. 
2. Providing funds for CRRC to contract with TEK expert Henry Huntington. He has worked 

directly with Alaska Native elders and hunters as well as scientists to bridge the gap between 
these two different approaches to understanding the natural world. A result of this process is 
that several EVOS projects incorporate TEK directly into their data sets and results, 
including projects on community natural resource management, fish and seabird studies, and 
a series of films about Alutiiq culture (see examples below). 

3. Conducting two workshops to develop tribal management programs and bringing several 
scientists to spill area communities to share information. 

Examples of projects incorporating TEK as a result of Trustee Council efforts include: 
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1. Researcher Jody Seitz conducted an extensive project involving Traditional Ecological 
Knowledge. Researchers interviewed thirty-nine spill area community members to document 
the historical distribution of forage fish such as juvenile herring, sandlance, capelin, and 
eulachon. This information was mapped and provided to the Alaska Predator Ecosystem 
Experiment (APEX) and Sound Ecosystem Assessment (SEA) researchers. The results were 
extremely valuable because they could not have been obtained from other historical sources 
or from current data collection efforts. 

2. Scientist Dan Rosenberg solicited local participation from communities and conveyed results 
of his research on surf seaters, an important subsistence resource. The project idea came 
from local communities. Rosenberg worked with them throughout all stages of the project, 
from project design to writing the final report. 

3. The Trustee Council provided funding support to the Alaska Native Harbor Seal 
Commission, which uses Alaska Native hunters to conduct biosampling of harbor seal tissues 
using lab-approved techniques. In 1999, the commission reached an agreement with the 
National Marine Fisheries Service to co-manage harbor seal populations. 

4. Three videos have been produced with Trustee Council funds to provide the public 
information about Traditional Ecological Knowledge and concerns about subsistence use 
after the oil spill. The first two, Alutiiq Pride: A Story of Subsistence and Changing Tides in 
Tatitlek describe subsistence methods, interview Alaska Native people who experienced the 
spill first hand, show actual subsistence hunts, and illustrate the importance of subsistence in 
Alutiiq culture. The third documents the communities of Chenega Bay and Ouzinkie in 
relation to the effects of the oil spill, residual oil in the spill region, and concerns about PSP, 
a natural toxin found in clams harvested for food. These videos were distributed at no charge 
to all schools in Alaska via their school districts, all spill area tribal councils, and any other 
library or school in the U.S. upon request. 

5. The Trustee Council funded EldersNouth Conferences in 1995 and 1998 that brought 
together Alaska Native elders, youth, other subsistence users, scientists, and managers to 
share ideas about subsistence issues and facilitate community involvement. The Trustee 
Council paid for four people from each of 20 spill area communities to attend each 
conference. Participants shared stories, voiced frustration, and asked scientists questions 
about subsistence issues. They also developed ideas for youth to get more involved through 
spirit camps, internships, and educational opportunities. These workshops facilitated 
collaboration between communities of the spill area, while concerns and ideas generated at 
the conference were reported to the Trustee Council. 

C. Use of Criminal Settlement funds on subsistence projects 
A total of $6,219,611 from the criminal settlement with Exxon, Inc. was appropriated to 

the Alaska Department of Community and Economic Development (DCED) to implement a 
grant program with the purpose of restoring, replacing, or enhancing subsistence resources or 
other services damaged or lost as a result of the Exxon Valdez oil spill. The grants were limited 
to the nine non-incor-Porated communities of Tatitlek, Chenega Bay, Port Graham, Nanwalek, 
Karluk, Chignik Lake, Chignik Lagoon, Perryville, and Ivanof Bay. The three Alaska state 
representatives on the Trustee Council must be consulted before grants are awarded. As 
community involvement and subsistence projects were proposed to the Trustee Council, those 
that could not be funded through the civil settlement were passed to this grant program, which 
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was not as legally constrained in its scope of fundable projects. The Trustee Council funded the 
planning process that preceded the grant awards and provided peer review for all proposals under 
this program. The planning process included sending a team to visit all 9 communities to brief 
them about the program and assist them identifying and prioritizing potential projects. To date, 
the state representatives of the Trustee Council have approved 24 projects. These projects 
include: 
• Spirit camps in Prince William Sound and Kodiak Island 
• Marl culture, hatchery, and processing facilities for the villages of Tatitlek, Chenega Bay, 

Chignik Lake, Chignik Lagoon, Perryville, and IvanofBay. 
• Salmon enhancement projects on major subsistence runs near Nanwalek and Port Graham, 

and on the Kametolook River 
• A weir project on the Chignik River 
• A subsistence management education program in Tatitlek 
• Cultural education centers and programs in Chignik Lagoon, Chignik Lake, IvanoffBay, ~d 

Perryville 
• A preschool language program in Nanwalek 
• Community smoke houses in Karluk 
• A floating skiff dock in Port Graham 
• Archaeological display equipment in Chignik Lake 
• A "Subsistence, Stewardship, and Oil Spill Recovery Gathering" in Tatitlek 

D. Youth Area Watch 
In 1995~ the Trustee Council launched the Youth Area Watch (YAW) program with'the 

objective of involving youth from spill area communities in the science behind the restoration 
effort. Under the direction of the Chugach School District and Kodiak Island Borough School 
District, teachers are trained annually at the Alaska Sealife Center or Kodiak College. Students 
have participated in YAW from Cordova, Tatitlek, Valdez, Whittier, Chenega Bay, Seward, 
Nanwalek, Port Graham, Seldovia, Akhiok, Larsen Bay, Old Harbor, Port Lions, Kodiak City, 
Karluk, Chiniak and Port Lions. These students (grades 7-12) work with scientists on oil spill 
research both in the field and in the laboratory. Projects in which students have participated 
include: 
• Harbor seal biosampling 
• Seabird monitoring 
• Identifying and photographing killer whales 
• Analyzing chemicals found in intertidal mussels 
• Collecting oceanographic data on cruises 
• Sampling juvenile herring in Prince William Sound 

In addition to assisting scientists, YAW students develop local restoration projects of 
their own that directly benefit their communities. Examples of these projects include: 
• Black-legged kittiwake monitoring 
• Constructing seal and orca skeletons for museum display 
• Constructing a community greenhouse 
• Teaching about composting 
• Constructing a retrievable marine habitat in the community harbor 
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The program h:as also aligned itself with a major oceanographic study called the 
SALMON project thrqugh the University of Alaska, Fairbanks. YAW students compare 
oceanographic forecasts and predictions with their own observations in the field to help scientists 
refine their computer models. Teachers also provide local knowledge about climate change in 
the marine environment. 

As of 2002, 16'8 students have participated in the Prince William Sound and Kodiak 
YAW programs with total funding from the Trustee Council of over $885,00~. 

E. Other Restoration Projects 
The Trustee Council has made a concerted effort to involve local communities affected by 

the oil spill in the restoration program. Projects funded include habitat enhancements of interest 
to sport and commercial fishermen, restoration of subsistence resources, food safety testing, and 
public outreach and participation. Here are some highlights that have resulted from the Trustee 
Council's effort to incorporate meaningful public participation and community involvement into 
the restoration program: 
• Chenega residents worked with the National Marine Fisheries Service to clean up 12local 

mussel beds. 
• Local community members helped on a project to clean the Chenega area shoreline from 

residual Exxon Valdez oil on five cobble-boulder armored beaches. 
• Alaska Native community members were paid to help NOAA conduct an extensive survey of 

lingering oil in Prince William Sound. Communities identified sites important to them that , 
they wanted evaluated for residual oil and participated in the survey work itself. 

• Waste management projects were funded in lower Cook Inlet, Kodiak Island, and Prince 
William Sound to address marine pollution in proximity to local communities and make 
improvements in local waste management infrastructure. 

• The Trustee Council funded a project to restore coho salmon runs, producing 2,000 to 3,000 
adults for harvest in a subsistence fishery near Tatitlek. 

• With funding support from the Trustee Council, the Qutekcak hatchery in Seward produced 
over 800,000 clams during each year of a pilot project to seed clam beds for subsistence use 
near Port Graham, Nanwalek, and Tatitlek. 

• The Trustee Council contributed partial funding to rebuild the Port Graham salmon hatchery 
that was destroyed by fire in 1998. The hatchery provides pink, sockeye, and coho salmon 
for the benefit of subsistence and commercial fishermen. 

• The Trustee Council funded a project initiated by locals in the Native Village of Perryville to 
rebuild a declining coho salmon run on the Kametolook River used for subsistence. 

• The Trustee Council funded a project initiated by the Valdez Native Tribe in conjunction 
with NMFS to provide information on spot shrimp abundance for subsistence users in Prince 
William Sound. 

• 

• 

• 

The Trustee Council funded restoration and recreation enhancements along several miles of 
the Kenai River. These included access stairs, floating docks, interpretive displays, and 
streambank restoration for the benefit of sportfishing and tourism. 
The Trustee Council funded an assessment and restoration plan for Mariner Park in Homer, 
which promoted recreationally compatible use of the area by residents and tourists. 
Construction of the Alutiiq Archaeological Repository in Kodiak was funded to protect 
archaeological resources and educate the public about Alutiiq culture. In addition, the 
Trustee Council provided funding to train volunteers to monitor and act as site stewards of 
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• 

• 

archaeological sites on the Kenai Peninsula, Kachemak Bay, Uganik Bay, Uyak Bay, and the 
Chignik area of the Alaska Peninsula. 
The Trustee Council provided grant funds to Chugachmiut, Inc. to develop a regional 
archaeological repository in Seward, local display facilities in Chenega Bay, Tatitlek, 
Cordova, Valdez, Port Graham, Nanwalek, and Seldovia, and traveling exhibits. 
The Trustee Council funded the Port Graham Corporation to restore some salmon streams 
near the village of Port Graham. 

• The Resource Abnormalities Study trained 61 volunteers in 19 spill area communities to take 
samples of abnormal animals harvested for subsistence. Samples were tested for 
hydrocarbons and human health effects at the National Marine Fisheries Service laboratory in 
Seattle. A Resource Abnormalities Hotline was established and the project communicated 
information on subsistence food safety to communities. 

F. Annual Restoration Workshops 
Every year in January, the Trustee Council holds its annual workshop free to the public, 

where EVOS scientists report their findings and future research directions are discussed. The 
Trustee Council pays to bring all its researchers as well as representatives from each community 
to the meetings. Each year's workshop has a different theme and in 1996, the theme was 
community involvement. Input received at these workshops is invaluable, and many resewch 
topics and priorities are developed as a result. For the 1010 anniversary of the oil spill, the 
Trustee Council released a report to the nation and a documentary about the first ten years of oil 
spill effects and restoration. 

G. Public Information and Outreach 
The Trustee Council has produced numerous publications that inform the public about the 

status of injured resources, what the Trustee Council does with its funding, and other EVOS­
related issues and activities. Except as noted, all documents are sent to a mailing list of over 
3,000 and their availability is noticed in papers throughout the spill region. Publications can also 
be requested from the Anchorage Restoration Office, and many can be downloaded from the 
Web site. Public information and outreach efforts include: 
• 

• 

• 

• 

Annual Status Reports document major projects and land purchases as well as results of the 
restoration program explained in lay terms. These reports include an accounting of 
expenditures from the Trust Fund. 
The Restoration Notebook series contains detailed natural history and recovery information 
written by biologists about eight specific species injured by the spill and one about the 
damage, recovery, .and status of subsistence resources. This series wa:s distributed at no 
charge to all schools in Alaska via their school districts, all spill area tribal councils, and any 
other library or school in the U.S. upon request. 
Since 1993, the Trustee Council has regularly published Restoration Updates, which are 
several page newsletters about recent Trustee Council actions, upcoming meetings, ongoing 
activities, and where to find more information. 
Annual work plans, the Restoration Plan, Invitations for Proposals, and other program 
documents (e.g. GEM program document) are circulated for public review. The Trustee 
Council considers all public comments on these drafts. 
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• 

• 

• 

• 

• 

• 

As needed, the Trustee Council also releases publications related to specific projects such as 
a set of publications about each region of the spill area and the specific projects that have 
benefited each region. 
For three years, th~ Trustee Council funded a production of"Alaska Coastal Currents" a two­
minute program about restoration research that aired several times weekly on public radio, 
accompanied by columns in several regional newspapers. By working through the media, 
these reports created an avenue for outreach to an even broader community. 
The Trustee Council has a Web site easily accessible to anyone with Internet access and 
designed for a variety of users from scientists to government resource managers to high 
school students. The site covers facts about the oil spill, restoration projects, habitat 
acquisition, and the GEM program and has many major publications and documents that can 
be downloaded. Information on funding and upcoming events is regularly posted. The URL 
is http://www.oilspill.state.ak.us. 
The Public Advisory Group is composed of 17 representatives of various stakeholder groups 
including fishermen, subsistence users, and the public at large. This group provides direct 
input to the Trustee Council and has visited many spill area communities on annual field 
trips. 
All Trustee Council and Public Advisory Group meetings are advertised, free, and open to 
the public. Those unable to attend any meeting can listen and participate via teleconference. 
Public comment periods are scheduled at each Trustee Council meeting and Public Advisory 
Group meeting. 
Community meetings have been an important part of the restoration process since the day of 
the oil spill. These meetings have addressed a wide variety of topics including public 
participation, the Restoration Plan, TEK, waste management, the GEM program, 
archaeology, community involvement, and sci~nce updates. Over the years, the Trustee 
Council has sponsored public meetings in the villages of Cordova, Juneau, Chenega, Kodiak, 
Homer, Valdez, Seward, Seldovia, Tatitlek, Whittier, Anchorage, Fairbanks, Chignik 
Lagoon, Chignik Lake, Ouzinkie, Port Lions, Karluk, Larsen Bay, Akhiok, Old Harbor, Port 
Graham, Nanwalek, Kenai/Soldotna, and Perryville. 
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Geoff Shester for the Exxon Valdez Oil Spill Trustee Council 

Recommendations for Citizen Volunteer Monitoring Models 
November 7, 2001 

The objective of this report is to suggest several citizen volunteer monitoring 
programs that may serve as models to be presented at the January 2002 GEM program 
workshop on nearshore monitoring. Several hundred programs currently exist in North 
America at many scales from individual schools and communities to nationwide. 
Through the course of this research, I evaluated roughly 40 programs throughout North 
America. The programs were evaluated based on applicability to the oil spill affected 
region in the Gulf of Alaska, success in motivating long-term volunteers, validity and 
usability of data by scientists and resource managers, and size of the programs. From 
these, I selected 8 recommendations, including a program based on indigenous tribal 
monitoring and a newly formed large-scale monitoring council. The recommended 
models reflect a diversity of approaches to nearshore monitoring based on geographic 
area, ecological variables tested, organizational structure, and degrees of volunteer 
responsibilities. The following is a list of the recommended programs including a 
synopsis and contact information for each: 

Chesapeake Bay Citizen Monitoring Program 
This program seems promising because it has been around for over 15 years and 

has been successful at integrating data into state reports. In 1992, citizen-generated data 
were used to make water quality assessments on waterbodies not previously covered by 
the state. Full time coordinators work to maintain the program, implement projects and 
motivate volunteers. An important motivator is the documentation of the use of data to 
the volunteers. With new software developed for the program, volunteers send data to a 
central computer and can look for trends in their data .. All data are also sent on disk to 
the Chesapeake Bay Program Office in Annapolis where it is accessed by state agencies. 
The data management program is now being distributed to new monitoring programs 
around the nation. Also, the watershed coordinator system was developed as a way of 
decentralizing management tasks. The 1 00-site monitoring network in Virginia was 
divided into 10 smaller units each containing approximately 10 monitors. Ten volunteer 
watershed coordinators act as managers taking requests, troubleshooting, acting as 
liaisons to the Virginia Coordinator and most importantly, managing the data generated 
by the watershed group. 

Key Points 
• Volunteer citizen monitoring in Chesapeake Bay and its watersheds 
• 150 volunteers at 110 sites 
• Measure physical, chemical attributes and integrate wildlife observations 
• Monitor submerged aquatic vegetation 
• Use software that monitors can use to check trends in their data. 
• Data integrated into Virginia 305b report to EPA and Congress 
• Formed in 1985 



Contact Information: 
Chesapeake Bay Citizen Monitoring Program 
Marcy Judd, Virginia Citizen Monitoring Program Coordinator 
P.O. Box 1981 . 
Richmond, VA 23216 
804-775-09511804-775-0954 Fax 

Texas Watch 
Of the programs researched Texas Watch seemed to be one ofthe most 

comprehensive and successful. The program has integrated data into management 
decisions, formed an extensive training and quality control program, and coordinated 
monitoring over a large geographic scale. Volunteers monitor a wide variety ofhabitats 
from rivers, creeks, ponds, and lakes to bays, bayous, and estuaries. Over 300 groups 
have been trained in Texas Watch to date. These groups range in size from one person 
monitoring a single site to groups whose members monitor more than 5Q sites. Volunteers \ 
range from third-graders to senior citizens, from individuals to groups like the Girl Scouts 
and the Sierra Club. Volunteer data that meets the requirements of a Quality Assurance 
Program is sent to the Texas Natural Resource Conservation Commission (TNRCC) 
database to be used to support and enhance professionally collected data. The TNRCC 
will use the quality-assured volunteer data for comparison with water quality standards 
and in trend analysis, for identification of water quality conditions and concerns requiring 
TNRCC action, and as baseline information in the Total Maximum Daily Load (TMDL) 
development process. 

Key Points 
• Volunteer citizen monitoring of waters throughout Texas 
• Estuaries, rivers, bays 
• 40% of volunteers are teachers 
• 3-phase training program and a complete monitoring plan 
• Consists of 1-2 hours of monitoring once each month for at least one year 
• Quality Assurance Project Plan- volunteers must attend 2 QC sessiqns 
• Lead partners help volunteers get started 

. • Volunteers must buy kits ($275-300) 
• Located at Southwest Texas University (SWT) 
• Formed in 1991, funded by Clean Water Act 

Contact Information: 
http :I /www. texaswatch. geo .swt. edu/moni toringx.htm 
Texas Watch 
SWT Department of Geography 
ELA 375 
601 University Dr. 
San Marcos, TX 78666 
toll free 877 506-1401 
email: texas_ watch@geo.swt.edu 
Eric Mendelman (Program Coordinator) 512.245-1409 
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Baywatchers (Coalition for Buzzard's Bay) 
This program is in its tenth year and has become a state and national model 

because of its extensive data sets. It is located in Massachusetts, south of Cape Cod. A 
major area of success is consistent coverage of monitoring sites by dedicated and 
enthusiastic volunteers. It is applicable to the GEM because the focus is on nearshore 
waters and harbors in an area with a highly irregular coastline. They also have learned to 
account for variation in the monitoring data caused by tides and weather. The region 
itself is highly influenced by nutrient loading and local land use, so these types of 
variables are the strength of the program. Educating the public is a major part of the 
program and they seem to have had much success in getting the word out about water 
quality issues. They have also assisted municipalities and resource managers obtain 
baseline water qu<).lity data, identify pollution sources, and evaluate clean-up efforts. 
Overall, it seems to be a solid program with many successes under its belt. 

Key Points: 
• The Buzzards Bay Water Quality Monitoring Program in Massachusetts 
• Currently have 80 volunteers at 180 stations in 28 harbors 
• ·Published a synthesis of monitoring from 1992-98 with specific information for each 

monitoring site. 
• On-site weekly measurements dissolved oxygen, temperature, salinity, and water 

clarity) 
• a few stations also sample for laboratory analysis of a series of nutrients (dissolved 

organic, dissolved inorganic nitrogen, particulate organic carbon and nitrogen, 
phosphate) and chlorophyll 

• Send water samples to a lab (School for Marine Science and Technology at the 
. University ofMassachusetts) 

• Formed in 1992 

Contact informatiqn 
http://www .savebuzzardsbay.org 
Tony Williams 508.999.6363 x203 
williams@savebuzzardsbay.org 

Estuary-Net 
This program might be a valuable program for GEM because it is managed 

through NOAA and includes collaboration with local citizen monitors and high school 
teachers. It is a nationwide program focusing specifically on estuaries. Monitoring 
includes a wide array of physical, chemical, and biological variables. The main goal of 
the program is to develop collaborations among high schools, community volunteer 
water quality monitoring groups, local officials, state Coastal Zone Management (CZM) 
programs and National Estuarine Research Reserves (NERRS) to solve non-point source 
pollution problems in estuaries and their watersheds. The program is currently in place in 
six states throughout the lower 48. Possible limitations of the program as a model is that 
it serves almost exclusively high school teachers and does not have as many long-term 
data sets. 

3 



Key Points 
• National Program oftheNational Estuarine Research Reserve System 
• Integrate volunteer monitoring at the reserves by high school students 
• Online website to submit and obtain data 
• Data primarily provided by high school teachers 
• Six states throughout the U.S. participate in the monitoring 
• Parameters: water quality monitoring, macroinverebrate, intertidal, and submerged 

aquatic data 

Contact Information: 
http ://inlet. geo l.sc. edu/ estnet.html 
North Carolina National Estuarine Research Reserve 
135 Duke Marine Lab Road 
Beaufort, North Carolina 28516 
Phone: (252) 728-2170 
Fax: (252) 728-6273 
E-mail: susan_lovelace@ncnerr.org 

Arctic Borderlands Ecological Knowledge Co-Op 
The Arctic Borderlands Ecological Knowledge Co-op has coordinated a 

community ecological monitoring program with Aklavik Gwich'in and Inuvialuit, Fort 
McPherson Tetlit Gwich'in, and Old Crow Vuntut Gwitchin for four years (96-97 to 
99/00). Community monitors interview -19 local experts in each community annually to 
ask what is changing in the environment and why. Hunters, fishers, and berry pickers 
share their observations and explanations of ecological change, focusing on weather, 
caribou, fish, berries, other animals, and community socio-cultural conditions. Local 
experts are selected by community renewable resource councils (e.g., Aklavik Hunters 
and Trappers Committee). 298 interviews have been completed. Interviews are coded, 
noting long-term trends, four-year observations, unusual findings, and interpretations of 
change and rules of thumb. The community monitoring program is a component ofthe 
Arctic Borderlands Ecological Knowledge Co-op's program, which draws on local 
knowledge and science to document and synthesize findings, and communicate about the 
effects of climate change, regional industrial development, and contaminants. 

Key Points 
• 4-year monitoring program incorporating 4 tribal communities in Northern Yukon 
• Website with monitoring data combined with conventional scientific studies 
• Emphasis on contaminants and food availability/quantity 
• Topics monitored: weather, salmonberries, fish, porcupine caribou, ducks and geese, 

community social issues, and unusual or rare occurrences 
• Members are representatives of Co-management boards and councils, Inuvialuit and 

First Nation Councils and Government agencies, Canadian and U.S. federal and 
territorial government agencies, Academic and research institutions in Canada and the 
United States 
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Contact Information: 
http ://taiga.net/coop/index 1.html 
borderlands@taiga.net, manager@taiga.net 

Lake Michigan Monitoring Coordination Council 

This program is not ready to serve as a model for GEM at this point, but I felt it is worth 
including because it seems to be the only organization of its kind. 

This organization is impressive because it integrates so many different groups into 
the citizen monitoring process. In addition to all levels of government, there is 
significant involvement by native tribes, user groups, and environmental communities. 
The program is based in the Lake Michigan basin, which is comparable in size to the oil 
spill affected region in the Gulf of Alaska and includes watersheds that feed it. The 
council addresses the full range of aquatic resources, including ground and surface 
waters, biology, chemistry and physical components. Samples collected are sent to a lab, 
which increases the accuracy and consistency of the methodology. Several states, 
including Maryland, Colorado and Arizona, have formed water quality monitoring 
councils to promote collaborative efforts aimed at facilitating the effective collection, 
interpretation, and dissemination of environmental monitoring data. The Lake Michigan 
Monitoring Coordination Council is the first such entity to be based on an ecosystem 
rather than political boundaries. A strength ofthe program is that it is divided into 
subgroups based on specific types of monitoring. Data from the program is used to guide 
more intensive sampling efforts by agency biologists. A major difference between 
LMMCC and GEM is that LMMCC does not have its own funding. Rather, it is a 
consortium of other individually funded organizations and agencies. 

Key Points: 
• 31 members (federal, state, tribal, local governments, watershed groups, volunteer & 

environmental communities, universities, private sector, and regulated communities) 
• Ottawa, Chippewa, and Oneida Tribes participate 
• Meets twice a year 
• Coordinates and supports consistent, defensible monitoring methods in Lake 

Michigan basin 
• Systematic, comparable approach 
• Have industry sponsors to provide lab support to volunteer monitors 
• Created a model watershed monitoring program that has been applied in 4 states 
• Participates in annual "Lake Michigan State of the Lake" conferences 
• Formed in 1999 (relatively recent) 

Contact Information: 
http://wi.water.usgs.gov/lmmcc/index.html 

Gary Kohlhepp, email: kohlhepg@state.mi.us 
Surface Water Quality Division 
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Michigan Dept. of Environmental Quality 
P.O. Box 30273 
Lansing, MI 48909 
Ph: 517-335-1289Fax: 517-373-9958 

People for Puget Sound 
This organization is the major group involved in citizen monitoring in the Pacific 

Northwest. They also participate in environmental advocacy, restoration projects, and 
Two of their programs seem especially relevant to GEM and represent different 
approaches to monitoring than those previously mentioned. The first is called Rapid 
Shoreline Inventory (RSI) which is a volunteer monitoring program gathering physical 
and biological information about shoreline and nearshore habitats on contiguous 150-foot 
segments ofbeach. Volunteers and staff hit the beach during extreme low-tide windows 
in order to gather inforniation about eelgrass, invertebrates, and substrates that are not 
otherwise visible. RSI is a "fine scale" data set which nests very nicely within the state 
Department ofNatural Resources' more generalized ShoreZone data set. Data is entered 
into GIS and publicly available on their website. The Rapid Shoreline Inventory provides 
the only data set that looks at both adjacent land use and the health of the beach. 

The second program is called the Volunteer Salmon Habitat Restoration and 
Monitoring Program (VSHRMP). Through this program, People For Puget Sound is 
working with partners---agencies, tribes and other organizations---and volunteers to 
restore salmon rearing habitat in Seattle's industrialized Duwamish estuary and other 
locations around Puget Sound. From planting to monitoring to stewardship, the goal of 
the Volunteer Salmon Habitat Restoration and Monitoring Program is to assure the long­
term success of estuarine restoration projects, especially those with Chinook runs. 

Key Points: 
• Regional citizen's organization 
• Protects and restores land and waters ofPuget Sound area 
• Monitoring integrated into restoration projects 
• Recruited thousands of members, volunteers, activists, and "Kids For Puget Sound." 
• Work ranges from hands-in-the-mud habitat restoration to advocacy for the Sound in 

the halls of the legislature 
• Hundreds of partnerships with other organizations 
• Formed in 1991 

Contact Information: 
Kathy Fletcher (Executive Director) or Tom Dean (Restoration Coordinator) 
911 Western Avenue, Suite 580 
Seattle, W A 98104 
phone: (206) 382-7007 
fax: (206) 382-7006 
e-mail: people@pugetsound.org 
http://www. pugetsound.org/ 
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The Reef Environmental Education Foundation (REEF) 
This program offers the opportunity to monitor fish and other organisms in the 

subtidal region of the nearshore habitat, an area not accessible without diving gear. 
REEF's mission, to educate and enlist divers in the conservation of marine habitats, is 
accomplished primarily through its Fish Survey Project. The REEF Fish Survey Project 
allows volunteer SCUBA divers and snorkelers to collect and report information on 
marine fish populations. The data are collected using a fun and easy standardized method, 
and are housed in a publicly-accessible database on REEF's Website. These data are used 
by a variety of resource agencies and researchers. Divers swim freely throughout a dive 
site and record every observed fish species that can be positively identified. The search 
for fishes begins as soon as the diver enters the water. The goal is to find as many species 
as possible so divers are encouraged to look under ledges and up in the water column. 
There is also a Living Reef program in Florida where divers monitor benthic 
invertebrates. 

Key Points: 
• Support from The Nature Conservancy (TNC) and guidance by the Southeast 

Fisheries Science Center of the National Marine Fisheries Service (NMFS). 
• Monitor fish, invertebrates, and sea turtles with Roving Diver Technique 
• Modeled after Great American Bird Count 
• Enlist dive clubs to collect data on fish 
• Data accessible on website by region 
• Provide information on presence/absence data, relative abundance, species 

distribution, habitat comparison 
• Several scientific papers have been produced using REEF data. 
• Nationwide: Major areas include Florida; Pacific Northwest, Hawaii, and Baja 

California. 
• The Project was developed in 1990 

Contact Information: 
Laddie Akins, Executive Director 
lad@reef.org 
P.Q. Box 246 
Key Largo, FL 33037 USA 
305-852-0030 (phone), 305-852-0301 (fax) 
reefhq@reef.org 
http://www .reef.org 
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Other Links and Possible Models worth considering: 

Alaska Native Harbor Seal Commission 
http://www .ptialaska.net/~aksealmr/ 

Alaska Native Science Commission 
http://www .nativescience.org/ 

The Alaska Sea Otter & Steller Sea Lion Commission 
http:/ /www.tassc.org/ 

Cook Inlet Keeper 
http://www.inletkeeper.org/monitoring.htm 

Friends of Casco Bay 
http://www.cascobay.org/citizen stewards.htm 

Hoosier Riverwatch 
http://www.ai.org/dnr/soilcons/riverwatchl 

Huron River Watershed Council 
http:/ I comnet.org/local/ orgs/hrwc/index.html 

Institute for Tribal Environmental Professionals 
http://www4.nau.edu/itep/ 

The Izaak Walton League of America 
http://www.iwla.org/siteindx.htm 

National Directory of Volunteer Monitoring Programs 
http:/ /yosemite. epa. gov /water/vo lmon.nsf 

River Network 
http://rivemetwork.org/ 

Tribal Environmental and Natural Resource Assistance Handbook 
http://www .epa. gov /indian/tribhand.htm 

Salmon and Steelhead Habitat Inventory and Assessment Program (Washington) 
http://www. wa. gov/wdfw/hab/sshiap/dataptcl.htm 
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Meeting S~mmary 
A. GROUP: I Exxon Valdez Oil Spill Public Advisory Group (P AG) 

B. DATE!TINlf: June 20, 2002 

· C. LOCATIO-rk: Anchorage, Alaska 

D. :MEMBERS IN ATTENDANCE: 

Name 
Chris Beck 
Gary Fabdrei 
Brett HJber 
Chuck *eacham, Chair 
Stan Senner 

I 

Stacy Stpdebaker 
Martha rlasoff 

E. NOT REPRESENTED: 

Name 
Dan Hull 

I 

James King 
Torie BJker 
Chris Bl~ckbum 
Dave C9bb 
Pat Norman 
Gerry sJnger 

I 

Vacant 
Chuck Totemoff 
Ed Zeine 

Principal Interest 
Public,at, Large 
Public,at,Large 
Sport Hunting & Fishing 
Science/ Academic 
Environmental 
Recreation Users 
Subsistence 

Principal Interest 
Public,at, Large 
Conservation 
Commercial Fishing 
Public,at, Large 
Public,at, Large 
Native Landowner 
Commercial Tourism 
Aquaculture 
Forest Products 
Local Government 

John Harris 
Loren Leman 

Alaska State House of Representatives (ex officio) 
Alaska State Senate (ex officio) 

F. OTHER PARTICIPANTS: 

Name 
DeDe Bohn 
Mimi Hogan 
Sheila Isanaka 
Molly McCammon 
Phil Mundy 
Doug Mutter 
Brenda Norcross 
Theresa Obermeyer 
Sandra Schubert 

Organization 
U.S. Geological Survey 
Chugach Regional Resources Commission 
Dept. of the Interior 
Trustee Council Staff 
Trustee Council Staff 
Designated Federal Officer, Dept. of the Interior 
University of Alaska 
Public 
Trustee Council Staff 
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Cherri Womac Trustee Council Staff 

G. SUMMARY: 

The meeting was convened June 20 at 8:35a.m. by chairperson Chuck Meacham. Roll call was 
taken, a quorum was not present. The agenda was reviewed. 

Molly McCammon gave the Executive Director's report. She reported that the "Alaska's Oceans 
and Watersheds: Sustainability in the Context of Change" Symposium held June 18,19 was a 
success. Video tapes will be available at the Alaska Resources Library and Information System 
(ARLIS). Transcripts of sessions will be on the EVOS web site in about two weeks. A printed 
report will also be issued. She noted that it would be useful for this type of symposium to be held 
on a regular basis. Meacham said he supported a follow,up on continued coordination and that a 
format body should be considered to carry this forward. Stacy Studebaker agreed. 

McCammon said the last core peer reviewer group meeting was held in mid,May to review 
proposals for FY2003 Phase I. The group also met jointly with the new Scientific and Technical 
Advisory Committee (STAC). EVOS investments are at about where they were 1,112 years ago 
due to stock market fluctuations. This October the $55 million for the habitat part of GEM will 
be moved into its own account. McCammon mentioned a letter received from Patty Brown, 
Schwalenberg requesting the Trustee Council discuss its relationship with Tribal governments. 
The North Pacific Research Board will have a joint meeting with the Trustee Council on 
October 29. 

McCammon reviewed the National Research Council (NRC) pre,publication report evaluating 
the GEM program document. The final NRC report should be out in another month. She noted 
that Brenda Norcross, who is on the NRC review committee, is also a member of the ST AC and 
will be the ST AC nomination for a P AG seat during the next two, year session. McCammon 
distributed a memorandum she wrote in response to the NRC report (see handout). The NRC 
review has been an iterative effort, so many of the recommendations have already been 
implemented into the current GEM document: The Trustee Council does not agree with the 
NRC comments in the community involvement chapter. Martha Vlasoff suggested looking at the 
work of the Maoris in New Zealand or Canada's northern contaminants program for a model 
approach to involving indigenous peoples. She said she was willing to assist with this. Phil 
Mundy said the latest GEM draft reflects most of the recommendations of the NRC report. If 

. there are any questions, call Mundy, or Katharine Miller, the new EVOS Science Coordinator, or 
McCammon. 

Norcross stated that the GEM document had a good synthesis of where things are at, but needed 
to be a shorter document with background information attached. It is important that consistency 
in long,term data sets be achieved and that data management be a priority. The GEM program is 
a unique opportunity in the world for truly long,term data gathering. She said the NRC review 
group did not endorse the GEM program because there were details they did not agree on and 
they had to follow the strict directions given for their review. Norcross noted that the STAC will · 
assist in making detailed plans to implement the GEM program. Chris Beck asked if the emphasis 
on data management would lead to a change in GEM. McCammon replied that it was already 
slated to be approximately 20% of the GEM program. She also noted that the Trustee Council 
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decided not to change, its mission or goals for GEM. The Trustee Council will meet July 9 to 
address the NRC report. Meacham said that while GEM needed to promote·long~term projects, 
it also needed flexibility to address the "issue of the day" and to link with local communities. 

McCammon discussed the status of the ST AC. The seven members are in place and they have 
had an initial meeting. The members are: Phil Mundy (non~voting), Brenda Norcross, Warren 
Wooster, CharlesMiller, Stephen Braund, Ron O'Dor, and-Bill Seitz. Mundy said the STAC was 
creating one subcommittee for habitat to start with. 

McCammon reviewed the draft FY2003 Invitation for Proposals, Phase II-which is out for 
internal review. About $2 million is available for projects. Mundy noted that cross~habitat 
studies and synthesis projects would be favored. They are working on criteria for use in 
evaluating proposals. Beck said he was pleased with the emphasis on synthesis and would also 
like to see the linkages with agencies and resource management. 

McCammon reported on the status of the revised PAG charter. The group name will be changed 
to the Public Advisory Committee (PAC). Modifications to the last version of the charter have 
been made and the Trustee Council approved the charter. It has been submitted to the 
Department of the Interior in Washington, D.C. for signature by the Secretary of the Interior. A 
request for nominations for the next two~year session will go out shortly and nominations will 
need to be to the Trustee Council by September 1. The new PAC is expected to be ready to 
operate in October. Any PAG members who wish to sit on the next session of the PAC should 
submit nomination packages. Vlasoff asked about alternates for members. McCammon 
responded that alternates were not allowed. Brett Huber said it was important to engage the 
public on specific issues. The group discussed ways to improve public participation. Studebaker 
suggested that the P AG could help design the next EVOS symposium, which may help increase 
public participation. 

McCammon discussed the FY2003 work plan. Only two proposals submitted were not 
recommended for further consideration. Proposals and their status for Phase I were summarized 
by the following clusters: 

Oil spill: lingering injury 
Oil spill: recovery monitoring 
Oil spill: ecosystem recovery and function 
GEM cross~habitat linkage: synthesis 
GEM cross~habitat linkage: community involvement 
GEM: watershed habitat 
GEM: intertidal/subtidal habitat 
GEM: Alaska coastal current habitat 
GEM: offshore habitat 
Data management and inforntation transfer 
Science management 
Public information and administration 
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Beck suggested the need for a good popular science writer to put together a synthesis ofEVOS 
information. McCammon said that Joe Hunt has completed a book on EVOS lessons learned, 
they are looking for a publisher. 

McCammon noted that Bob Spies will chair the lingering oil subcommittee and continue to 
review related project reports. Katharine Miller will take on ST AC support and the peer review 
process. Stan Senner asked what the status of CIIMMS, the internet database tool, was. 
McCammon said it needed Department of Natural Resources and Department of Environmental 
Conservation support to maintain it. Bob Walker is reviewing it and other options for data 
management tools, including U.S. Geological Survey and Division of Governmental 
Coordination systems. She said people want to see mapped information. 

McCammon outlined proposed changes to the Trustee Council operating procedures. She said 
there were a lot of financial procedure fixes, elimination of agency liaison positions, and revised 
oreport writing requirements for projects. Multi~year projects will not be required to submit 
annual proposals, and annual reports will be streamlined. The new data policy is more 
comprehensive. The Trustee Council will consider the changes at their July 9 meeting . 

. At 12:05 the meeting was open for public comment. Theresa Obermeyer gave personal 
testimony. 

The proposed update to the Injured Resources list was discussed by McCammon. The public 
review process has yielded only 15 written comments (see handout) and 3 public testimonies. 
The Trustee Council is scheduled to act on the list at their July 9 meeting, but may postpone a 
decision until their next meeting. Disagreement has centered over the recommended status of 
harlequin ducks, clams, sediments/intertidal, herring, and killer whales. Discussion also occurred 
about the definition of the categories and what evidence is required to move a resource between 
categories. This status is only related to effects from the oil spill, not the general health of a 
resource. Another issue, said McCammon, is determining "how clean is clean," that is, when 
does injury stop occurring to a resource even though it may still be exposed to oil in the 
environment? 

The P AG discussed various ways to examine the health of resources and their relation to the 
spill. Meacham suggested eliminating categories and using more general definitions. Studebaker 
suggested using the Audubon Society's "Watch List" as a model. Senner said that the current 
categories should be used to "close out" the restoration work on these resources, and that a new 
approach could be used in the future. Beck said there was value in measuring things, but it 

· needed to be in a context. Meacham noted that as time progressed further from the spill, it 
becomes less likely to link resource status to spill effects. Gary Fandrei said he likes the list as an 
indicator of how long recovery really takes. McCammon stated that a summer intern was 
working on a project to examine various ways to determine how and when an injured resource 
had recovered. 

Fandrei asked about the status of the traveling artifact displays. McCammon said they were now 
being developed as part of the larger archaeological project. Vlasoff mentioned that the Nuchek 
spirit camp in Prince William Sound has been modernized, and could be used as a retreat or 
training facility. 
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The meeting adjourned at 12:45 p.m. 

H. FOLLOW .-UP: 

1. McCammon will send to P AG members a copy of the Symposium report. 
2. PAG members are to get any comments on the NRC report to McCammon next week. 
3. McCammon will send to the PAG biographical information on the STAC members. 
4. PAG members are to get any comments on the Invitation for Proposal for Phase II to 

McCammon as soon as possible. 
· 5. PAG members who wish to continue on the PAC should submit nomination packages in 

July. 
6. PAG members are to get any comments on the proposed Trustee Council operating 

procedures to McCammon as soon as possible. 

I. NEXT MEETINGS: 

• A field trip to Prince William Sound in early September 
• Possibly a joint meeting with the ST AC in November 

J. ATTACHMENTS: (Handouts, for those not present) 

1. Memorandum to Trustee Council regarding NRC Report 
2. Letter from Chugach Regional Resources Commission regarding Tribal Relationships 
3. EVOS Tribal and Community Involvement paper 
4. Recommendations for Citizen Volunteer Monitoring Models paper 
5. Public comments on the draft Update to Injured Resources 

K. CERTIFICATION: 

P AG Chairperson Date 
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