


Exxon Valdez Oil Spill Trustee Council 
Restoration Off ice 

645 G Street, Suite 401, Anchorage, Alaska 99501 -3451 
Phone: (907) 278-801 2 Fax: (907) 276-71 78 

September 1994 

Dear Interested Citizen: 

The Final Environmental Impact Statement for the Exxon Valdez Oil Spill 
Restoration Plan represents the culmination of a long process of public 
involvement and program development, begun soon after the T/V Exxon 
Valdez ran aground in 1989. The Exxon Valdez Oil Spill Trustee Council charged 
staff with the responsibility for developing an effective plan to use the civil 
settlement funds obtained from Exxon Corporation "for the purposes of 
restoring, replacing, enhancing, or acquiring the equivalent of natural resources 
injured as a result of the Oil Spill and the reduced or lost services provided by 
such resources." 

The Trustees approved and released a Draft Restoration Plan for public comment 
in November 1993. In June of 1994 a Draft Environmental Impact Statement was 
released which reviewed potential effects of implementing the plan. Through 
July a series of meetings in the oil spill area took place. The public comment 
period closed on August 1,1994. 

The Final Environmental Impact Statement includes some changes from the 
Draft, made at the suggestion of the public. See Chapter 5 for information on 
those changes and the public comments received on the Draft EIS. 

This document was developed as a "programmatic" EIS. It reviews the policies 
contained in the Draft Restoration Plan as a whole. Although this EIS completes 
the National Environmental Policy Act (NEPA) compliance for the overall 
restoration program, individual projects will still have to be assessed for their 
potential environmental impacts. 

The EIS process will formally close when the federal Trustees sign a Record of 
Decision in late October. The Trustees are also expected to consider and adopt a 
Final Restoration Plan at a meeting in early November. 

The public's involvement in the process is critical to the success of restoration of 
the resources and services injured by the Exxon Valdez oil spill. We appreciate 
your interest and look forward to your continued involvement. 

Sincerely yours, 

Exxon Valdez Oil Spill Trustee Council 

-- - - - - -- - 

Trustee Agencies 
State of Alaska: Departments of Fish & Game, Law, and Environmental Conservation 

United States: National Oceanic and Atmospheric Administration, Departments of Agriculture and Interior 
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Abstract 

The Exron Valdez Trustee Council issued a draft Restoration Plan in November of 1993. The draft 
Restoration Plan provides long-term guidance for restoring the resources and services injured by the 
Exron Valdez Oil Spill of March 24,1989. This final Environmental Impact Statement (FEIS) 
analyzes the potential environmental impacts of the draft Restoration Plan as the Proposed Action - 
Alternative 5, and four other alternatives that provide different policies and emphasis than the proposed 
action. The alternatives are: (1) No Action, normal agency management would occur, but no 
restoration actions would be funded from by the Trustees; (2) Habitat Protection, habitat acquisition 
and protection actions would be the only restoration actions pursued, (3) Limited Restoration, a mix of 
habitat protection, monitoring and research, and general restoration actions would be implemented for 
the most severely injured resources and services; (4) Moderate Restoration, habitat protection, 
monitoring and research, and general restoration would be used to restore all injured resources and 
services; (5) the Proposed Action (Draft Restoration Plan), uses all three restoration categories to restore 
the injured resources and services, but places a greater emphasis on monitoring and research than any 
other alternative, while still emphasizing habitat protection; general restoration actions would be used 
primarily for resources and services that are still not recovering. 
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Background of the Proposed Action 

Jhe Exxon Valdez On March 24, 1989, the tanker Emon Valdez ran aground on Bligh Reef in Prince William 

Oil Spill Sound, Alaska, causing the largest tanker oil spill in U.S. history. Approximately 11 million 
gallons of North Slope crude oil subsequently moved through southwestern Prince William 
Sound and along the western coast of the Gulf of Alaska, causing injury to both natural 
resources and services @man uses) in the area. Figure S-l shows the extent of surface 
oiling as recorded by satellite imagery and aerial observation at the time of the spill. 

Because the weather for the first 3 days following the spill was calm, the oil did not move 
from the immediate area, although the slick expanded during that time. On the fourth day, 
however, a major storm moved oil through Prince William Sound to the southwest, where it 
reached beaches on Little Smith, Naked, and Knight Islands. Within 6 days of the spill, oil 
had reached the Gulf of Alaska. The leading edge of the oil slick reached the Chiswell 
Islands and the Kenai Peninsula by April 2 and the Barren Islands by April 1 1. By the 
middle of May 1989, some 470 miles of shoreline had been oiled, including parts of Prince 
William Sound, the Kenai Peninsula, the Kodiak Archipelago, and the Alaska Peninsula. 
During the summer of 1989, oil from the spill was found as far as 600 away miles from Bligh 
Reef, the site of the grounding. 
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Immediately following the spill, efforts to clean the oiled beaches and to assess the extent of 
the damage began. Federal agencies, the State of Alaska, local governments, native 
organizations, private citizens, and the Exxon Corporation and its contractors mobilized 
treatment efforts on the oiled shorelines. In the water, containment booms were used to 
corral the oil. On the beaches, high-pressure hot-water washing, manual rock washing, and 
bioremediation techniques were among the methods used to remove oil from the shoreline. 

Scientists initiated studies during the summer of 1989 to determine the nature and extent of 
injury to area plants and animals. Although studies began as soon as possible following the 
spill, some opportunities to gather data were lost; the shortage of resources and the difficulty 
of the work made immediate response impossible. In 1989,72 studies were carried out in 10 
categories of natural resources and related services. The number of studies in progress has 
decreased steadily since 1989, but research is continuing on the effects of residual oil in the 
ecosystem and on the natural recovery process. 

Figure S-1 Spread of Oil During First 56 Days 

ii . SUMMARY 



Summary 

Purpose of the Proposed Action 
The purpose of the proposed action analyzed in this final environmental impact statement 
(FEIS) is to restore, insofar as possible, the injured natural resources and thereby the services 
they provide that were affected by the W n  Valdez oil spill (EVOS). The purpose of this 
document is to analyze the effects of proposed uses of the remaining funds (approximately 
$620 million as of February 1994, after final reimbursements) in accomplishing the mission 
of the Trustee Council. The Trustee Council previously completed project-specific National 
Environmental Policy Act (NEPA) documentation on the time-critical restoration projects 
undertaken in the 1992 through 1994 Annual Work Plans. This FEIS analyzes the 1995 
through 2002 program under wkch the Annual Work Plans will be developed. 

The Draft Restoration Plan issued by the EVOS Trustee Council in November 1993 is one of 
five general approaches to restoration analyzed in this FEIS. The final restoration approach-- 
which will be published in the Final Restoration Plan--will be decided by the Trustee 
Council. The impact analysis in this FEIS will be considered in their decision. The Final 
Restoration Plan will provide broad, long-term guidance for implementation of restoration 
activities to restore resources and the services they provide that were injured during the 
EVOS in the area shown in the Exron Valdez Oil Spill Area map preceding the first page of 
this document. (The EVOS area includes the area enclosed by the maximum extent of oiled 
shorelines, severely affected communities and their immediate human-use areas, and uplands 
adjacent to the watershed divide.) 

Planning Process 
Alternatives for the Draft Restoration Plan were prepared for public review and cominent in 
the publication, Draft Exron Valdez Restoration Plan Summary of Alternatives for Public 
Comment, EVOS Trustee Council, April 1993. This brochure described five alternative 
courses of action, including the no action alternative; explained the evaluation criteria used; 
and outlined the differences among each of the alternatives. It also discussed an approach to 
implementing the alternatives; and it covered administration, funding allocation guidelines 
and mechanisms, monitoring, a d  public participation. 

This FEIS was written to inform public officials and citizens of potential environmental 
effects that could result fkom implementation of the Restoration Plan. This will allow 
decisions about the Restoration Plan to be based on an understanding of the environmental 
consequences. Therefore, a subsequent NEPA compliance document that may be required 
for a proposed site-specific action need only summarize the issues discussed in the final EIS 
and incorporate discussions fiom the final EIS by reference. Because decisions made in the 
restoration process may authorize the use, occupancy, or disposition of Federal public lands, 
the Draft Restoration Plan is also subject to evaluation with respect to its impact on 
subsistence uses in accordance with Section 810 of the Alaska National Interest Lands 
Conservation Act (ANJLCA). 

The environmental impact statement (EIS) is a requirement under Federal law (NEPA, 1969) 
for the Federal actions that will take place under the Restoration Plan. The State of Alaska is 
cooperating in this EIS because the Trustee Council will implement actions that are jointly 
funded. 
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As a programmatic EIS, this document does not address site-specific situations, proposals, or 
regulations. Such matters will be dealt with in subsequent Annual Work Plans issued by the 
Trustee Council. Such individual matters also may be subject to M e r  review under NEPA 
as well as Section 8 10 of ANJLCA. 

A brief discussion of the EIS process follows. 

Notice of Intent On April 10, 1992, a Notice of Intent to prepare an EIS for the development of a restoration 
plan following the March 24, 1989, Exron Valdez oil spill was published in the Federal 
Register (57 F'R 12473). This notice stated that public meetings would be held throughout 
the EVOS area to solicit comments on the Restoration Plan and possible effects on resources 
and services. 

On January 14, 1994, a Revised Notice of Intent to prepare an EIS was published in the 
Federal Register (59 FR 2352). An opportunity to submit additional comments was opened 
through February 1994; and a public meeting was held in Anchorage on January 27,1994. 

Scoping The Council on Environmental Quality defines scoping as "an early and open process for 
determining the scope of issues to be addressed in an EIS and for identifying the sigdicant 
issues related to a proposed action"(40 CFR 1501.7). It is a means for early identification of 
important issues deserving analysis in an EIS. The scoping process for this EIS is discussed 
in greater detail later in this summary. 

Preparation of the The DEIS had several parts. It described the proposed action and alternatives and the 

~~~f~ ~~~i~~~ ta 1 potentially affected physical, biological, and human environments; provided an analysis of 
potential adverse effects; described mitigating measures to reduce adverse effects; and 7 presented a record of consultation and coordination with others during the DEIS preparation. 

(DEIS) The DEIS was filed with the Environmental Protection Agency (EPA), and its availability 
was announced in the Federal Rerzister. 

Public Comment A 45-day public comment period followed the release of the DEIS. During this pericd, 

Period public meetings and at least one hearing were held; and oral and written comments were 
received f?om the public. Comment letters and the specific responses are contained in 
Chapter 5 of this document. 

Preparation of the Oral and written comments on the DEIS are addressed in this FEIS. Any needed revisions 

Final EIS IFEIS) were made to the FEIS before it was filed with EPA and made available to the public by 
announcement in the Federal Rerzister. 

Record 
(ROD) 

of Decision Following the release of the FEIS, there is a 30-day waiting period before any action can be 
taken on the proposal. Then, a ROD documenting the final decision is issued. The 
decisionmaking process on the Restoration Plan ends with a final decision by the Trustees 
regarding the Final Restoration Plan. The ROD is publicly released and announced in the 
Federal Register. 
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The selected alternative for the Final Restoration Plan is implemented after a final ROD has 
been signed. 

Major Issues Addressed 
The interdisciplinary team QDT) assigned to write the EIS reviewed and analyzed the 
concerns and ideas expressed in the public involvement and interagency scoping process. 
The following issue statements describe those concerns and ideas in general terms. The issue 
statements were evaluated to decide which issues were si@lcant and should be addressed in 
the ETS. 

The public, agencies, community leaders, and other knowledgeable individuals and 
organizations raised many issues during the scoping process. The agencies identified the 
significant issues based on "reviews of similar actions, knowledge of the area or areas 
involved, discussions with community leaders, andlor consultations with experts and other 
agencies familiar with such actions and their effects" (Forest Service Handbook 1909.15 
[11.5]). These issues are addressed in this document. 

J S S U ~ S  Addressed in Five of the issues raised during scoping were determined to be relevant to the environmental 

m impact analysis and will be used to evaluate each alternative. Brief explanations of these 
issues are presented below. 

Issue I :  How would restoration activities contribute to restoring injured resources and 
services? 

This issue is central to the analysis performed in the EIS and the evaluation of restoration 
option effectiveness presented in the Draft Restoration Plan. In particular, the public is 
interested in how the rate of recovery of the resources affected by the spill will be affected by 
implementation of the restoration activities. The rate and degree of recovery could be 
measured by changes in population or distribution of species, the time required for recovery, 
or other factors. Besides changes in population and diversity, habitat conditions, and acreage 
or sites protected from development or other physical encroachment, changes in human use 
or management or changes in aesthetic quality also could affect the rate and degree of 
recovery. 

Issue 2: How would activities directed at injured resources and services affect other 
resources and services? 

Each of the proposed restoration options aims to aid injured resources and services; however, 
the potential exists for other resources and services to be affected as well. Although an 
action could be designed to improve recovery of a specific resource, the same action also 
could indirectly affect other resources and services. Potential impacts include changes in the 
number or structure of other species populations as a result of restoration-associated changes 
in the amount or quality of available habitat or food sources. 

There would be no adverse impacts to these other resources from any of the alternatives 
under consideration in this FEIS other than those shown in the economic analysis. The 
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benefits to these other resources would be in the nature of restoring or protecting thek habitat 
andlor increasing their food supply as secondary benefits of restoring or protecting the habitat 
of an injured resource. 

Issue 3: What ecological change would occur in the spill area as a result of restoration 
activities? 

Ecological recovery in the spill area is the intent of the proposed restoration activities. The 
anticipated result of the combined restoration efforts is recovery of the ecosystem to prespill 
conditions and overall biodiversity levels. 

Issue 4: How would restoration activities affect land uses, local economies, and 
communities? 

Some proposed restoration activities may result in the creation or elimination of jobs; and the 
number and kinds of new jobs, as well as the income associated with them, are of interest to 
the public. A concern is that employment could be reduced in some resource development 
industries that may be adversely affected by some restoration options. The effect of increased 
or decreased employment on the economy and services of the local communities also 
concerns the public as well as government agencies and private industry. 

For example, the public has anticipated that changes in land use could result fiom land 
acquisition for protection of habitat. Ownership of some land could move from the private 
sector to the public sector. Increased protection of lands already under public management 
may be considered. Some changes in existing land management strategies could decrease 
opportunity for such activities as logging and mining; others could increase access to 
recreation sites and maintain opportunities for commercial tourism. The economic and 
infrastructure implications of these changes are considered in this document. 

Issue 5: What changes to subsistence uses would occur as a result of restoration activities? 

Some of the proposed restoration options are directed at restoring subsistence uses of 
resources in the spill area. Subsistence use was affected by contamination of resources used 
for subsistence and by users' perception of contamination. Subsistence users also report 
declines in the abundance of many subsistence resources. Restoration activities may focus on 
increasing the abundance of natural resources in the area used for subsistence. Subsistence 
use also may be affected by the implementation of options that are not intended to specifically 
address subsistence use; this potential for secondary impact is considered in the analysis of 
the alternatives. 

There are continuing human health and safety concerns that certain resources used for 
subsistence may have been contaminated. Eating oil-contaminated food is harmful to 
humans, as is direct physical contact with crude oil. To avoid injury to humans, fisheries 
were closed and harvesting of affected species was discouraged immediately after the spill 
occurred. Some of the restoration activities aim to decrease the levels of harmful 
hydrocarbons in resources used for subsistence. Others focus on obtaining information to 
determine the level of persistent contamination, if any, in harvested resources. 

Impact Topics The IDT considered the various proposed alternatives and the issues raised in public 
comment and selected the following impact topics to cover these issues analytically. Some of 
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the key factors that were considered included: whether any actions are proposed that are 
likely to have an environmental impact and the issues and concerns raised by the public 
during scoping. This information along with the public comment, and the recovery status of 
the resources and services, is the basis for the decision to analyze the impacts on the 
following resources and services: 

fish 
Pink Salmon 
Pacific Herring 

Sockeye Salmon 

dal Resources (Such as Clams, Fucus, Mussels, Limpets, etc.) 

Marine M- 
Harbor Seals Sea Otters 

EJdS 
Common Murres Harlequin Duck 
Marbled Murrelet Pigeon Guillemot - 
Designated Wilderness Areas Archaeology 

Services 
Commercial Fishing Sport Fishing 
Recreation Tourism 
Subsistence 

In addition to the resources and services analyzed in this FEIS, the restoration program may 
include other resources with injuries related to the spill. These resources include killer 
whales, river otters, bald eagles, black oystercatchers, rockfish, and subtidal organisms. At 
thls time, actions that have been identified for these resources are primarily monitoring and 
research activities, or management based actions. These types of actions are outside the 
scope of analysis in this FEIS. 

The NEPA requires an analysis of impacts on the human environment. Some topics required 
to be studied by NEPA are not affected by the proposed action. These include land use plans 
and coastal zone management plans. 

Alternatives 
This summary describes the array of management alternatives considered in the development 
of the &on Valdez Restoration Plan. It covers the five alternatives for restoration, 
including the "no action" alternative. For more detailed information about the alternatives, 
please refer to the Draft Exron Valdez Oil Spill Restoration Plan Summary of Alternatives 
for Public Comment (EVOS Trustee Council, April 1993, hereafter referred to as the 
brochure) and the Draft Exron Valdez Oil Spill Restoration Plan (EVOS Trustee Council, 
November 1993). 

Each of the alternatives addresses policies for selecting possible restoration activities. Each 
of the alternatives is made up of variations of four basic categories of activities: (1) Habitat 
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Protection and Acquisition, (2) General Restoration of resources and services, (3) 
Monitoring and Research, and (4) Administration and Public Information. The General 
Restoration category contains general types of actions designed to achieve a particular 
objective in relation to an injured resource. ("Actions"is the term used to refer to site- 
specific projects to be implemented to achieve the goals of the alternative.) The analysis in 
this FEIS pertains to the alternatives and their associated action patterns but does not 
consider individual actions. Appropriate site-specific environmental analysis for all future 
actions will be conducted by the appropriate agencies. 

Alternative 5 contains an element not present in the other alternatives. In response to public 
comments that a fund should be set aside for long-term restoration and research activities, the 
proposed action includes the establishment of a Restoration Reserve. 

-Elements The following program elements are common to all the action alternatives: 

Common to All 
An Ecosvstem AlrPLQiaEh 

Alternatives Restoration should contribute to a healthy, productive and biologically diverse 
ecosystem within the spill area that supports the services necessary for the people 
who live in the area. 

Restoration will take an ecosystem approach to better understand what factors 
control the populations of injured resources. 

Pestorina a Service 
Projects designed to restore or enhance an injured service must have a sufficient 
relationship to an injured resource. 

Com~etition and Eff~c~encv . . 
Competitive proposals for restoration projects will be encouraged. 

Restoration will take advantage of cost sharing opportunities where effective. 

Restoration should be guided and reevaluated as information is obtained from 
damage assessment studies and restoration actions. 

Proposed restoration strategies should state a clear, measurable and achievable end 
point. 

Restoration must be conducted as efficiently as possible, reflecting a reasonable 
balance between costs and benefits. 

Priority shall be given to strategies that involve multi-disciplinary, interagency, or 
collaborative partnerships. 

Scientific Review 
Restoration projects will be subject to open, independent scientific review before 
Trustee Council approval. 

Past performance of the project team should be taken into consideration when 
making funding decisions on future restoration projects. 
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Restoration will include a synthesis of findings and results, and will also provide an 
indication of important remaining issues or gaps in knowledge. 

P u b l i c a t 1 0 n  . .  . 
Restoration must include meaningf31 public participation at all levels - planning, 
project design, implementation and review. 

Restoration must reflect public ownership of the process by timely release and 
reasonable access to information and data. 

Normal Aaencv Activities 
Government agencies will be funded only for restoration projects that they would 
not have conducted had the spill not occurred. 

Alternative 1 ; 
No Actiorl 

The "No Action" Alternative required by the NEPA consists entirely of normal agency 
management activities. Ifthis alternative were implemented, current management would 
continue, no new activities or programs would be instituted as a result of the oil spill, and the 
scope of present activities and programs would not change. Agency monitoring of natural 
recovery would remain at present levels, and agency responsibilities would remain 
unchanged. None of the remaining funds from the civil settlement would be spent if this 
alternative were implemented. 

Alternative 2; The goal of Alternative 2 is to provide maximum protection of strategic lands and habitats 

Habitat Protection important to the long-term recovery of injured resources and the services they provide. 
Monitoring and Research and Habitat Protection and Acquisition are the only restoration 
actions included in this alternative. The primary means of protection in this alternative is the 
acquisition of private land interests or changes in the management of currently held public 
lands. Monitoring and Research would be conducted to evaluate the effectiveness of 
protection measures and to track the recovery of damaged resources and services. Actions 
that may be undertaken under this alternative would be confined to the area affected by the oil 
spill. 

Policies 

Habitat of injured resources and the services they provide within the spill area will 
be protected from degradation or disturbance. 

Restoration actions will address all injured resources and the services they provide. 

Restoration actions for recovered resources will continue even after a resource has 
recovered. 

The location of restoration actions will be limited to the spill area. 

Habitat Protection will be used to protect or increase existing human use of the spill 
area. 
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Alternative 3; Alternative 3 focuses on accelerating recovery of the resources and services most severely 

Limited Restoration injured by the oil spill. This alternative targets resources whose populations declined as a 
result of the spill and have not yet recovered. Only actions determined to be most likely to 
produce significant improvements over unaided natural recovery are included in this 
alternative. All restoration actions included in Alternative 3 will be confined to the spill area. 
Habitat Protection is a major part of this alternative; none of the proposed actions would 
substantially increase human use within the spill area. Monitoring and Research also are 
included in Alternative 3. 

Policies 

The most effective actions will tie taken within the spill area to protect and restore all injured 
resources, and thereby the services they provide, except those biological resources whose 
populations did not measurably decline. The existing character of the spill area will be 
maintained. 

Restoration actions will address all resources except those biological resources 
whose populations did not measurably decline. 

Restoration actions for recovered resources will cease once a resource has 
recovered. 

Restoration actions that provide substantial improvement over natural recovery will 
be conducted. 

The location of restoration actions will be limited to the spill area. 

Restoration actions will be used to restore injured resources and thereby protect 
existing human use of the spill area. 

Alternative 4; This alternative is broader than Alternative 3 in that it aims to aid recovery of all injured 

Moderate resources and the services they provide--not just those with population level injuries. 
Restoration actions included in Alternative 4 address only those resources and services that 

Pestot'atiorl have not yet recovered fiom the oil spill. It is also broader than Alternative 3 in terms of the 
resources addressed; in Alternative 4, measures would be taken to aid recovery of resources 
that sustained sublethal injuries. Actions that are judged to provide substantial 
improvements over unaided recovery would be implemented. The actions in this alternative 
would be confined to Alaska but could extend beyond the spill area. Habitat Protection is 
included in this alternative but to a lesser extent than in Alternatives 2 and 3. This alternative 
may increase opportunities for human use to a limited extent. Monitoring and Research may 
be conducted. 

Policies 

The most effective actions to protect and restore all injured resources and thereby 
the services they provide will be taken. Opportunities for human use of the spill 
area will be increased to a limited extent. 
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Restoration actions will address all injured resources. 

Restoration actions for recovering resources will cease once a resource has 
recovered. 

Restoration actions that provide substantial improvement over natural recovery will 
be conducted. 

Restoration actions could occur anywhere there is a link to injured resources. 

Restoration actions would be used to restore injured resources and thereby protect 
or increase existing human use of the spill area. 

Alternative 5; This represents a modification of the Alternative 5 shown in the Draft W n  Valdez 

The Proposed Restoration Plan Summary of Alternatives for Public Comment (EVOS Trustee Council, 
Action April 1993). Alternative 5 is thc broadest in scope of the proposed alternatives. This 

Comprehensive alternative will help all injured resources and the services they provide within the spill area 

Restoration and, under specific circumstances, in other parts of Alaska. Unlike Alternatives 3 and 4, this 
alternative will allow actions to aid resources that have already recovered, as well as those 
that have not. Actions likely to produce some improvement over unaided recovery will be 
allowable under this alternative. Habitat Protection is the largest part of this alternative. 
Alternative 5 also allows for expansion of current human use and allows for appropriate new 
uses through the restoration of natural resources. Monitoring and Research will be at the 
highest levels in this alternative. 

Alternative 5 contains an element not present in the other alternatives. In response to public 
comments that a fund should be set aside for long-term restoration and research activities, the 
proposed action includes the establishment of a Restoration Reserve. 

Policies 
. . nlurles Addressed bv W o r a t ~ o n  

Restoration activities may be considered for any injured resource or service. 

Restoration will focus upon injured resources and services and will emphasize 
resources and services that have not recovered. Restoration actions may address 
resources for which there was no documented injury if these activities will benefit 
an injured resource or service. 

Resources and services not previously identified as injured may be considered for 
restoration if reasonable scientific or local knowledge obtained since the spill 
indicates a spill-related injury. 

Priority will be given to restoring injured resources and services which have 
economic, cultural and subsistence value to people living in the oil spill area, as 
long as this is consistent with other policies. 

Resources and services may be enhanced, as appropriate, to promote restoration. 
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Possible negative effects on resources or services must be assessed in considering 
restoration projects. 

bocatiqo of Restmation Actions 
Restoration activities will occur primarily within the spill area. Limited restoration 
activities outside the spill area, but within Alaska, may be considered under the 
following conditions: 
1) when the most effective restoration actions for an injured population are in 

a part of its range outside the spill area, or 
2) when the information acquired from research and monitoring activities 

outside the spill area will be ~ i ~ c a n t  for restoration or understand'mg 
injuries within the spill area. 

orina a Service 
Projects designed to  restore or enhance an injured service: 
1) must benefit the same user group that was injured, and 
2) should be compatible with the character and public uses of the area. 

Com~ar is~n  of The essential variation among the alternatives has to do with the balance between Monitoring 

Alternatives and Research, Habitat Protection, and General Restoration activities. Alternative 2 
principally consists of Habitat Protection with no restoration activities. Altemative 4 places 
the greatest emphasis on General Restoration activities. Alternative 5 proposes a greater 
emphasis on Monitoring and Research than the other alternatives while still emphasizing 
Habitat Protection. 

Alternatives 3,4, and 5 vary in terms of the scope of restoration activities proposed. 
Restoration in Alternative 3 would be limited to actions that would sigmticantly aid natural 
recovery of the most injured resources; all actions would be taken only in the spill area. 

Alternative 4 envisions actions that would aid recovery of all--not just the most injured-- 
resources and services. These actions could take place within or outside the spill area; none 
would occur outside the State of Alaska. Alternative 5 is the most comprehensive in its 
approach in that all injured resources and services could be aided, regardless of the degree of 
initial injury or recovery status. As in Alternative 4, actions could take place within the spill 
area or elsewhere in the State of Alaska. Under the Alternative 5 approach, not only would 
assistance to recovery of injured resources occur, but actions to expand current uses and to 
encourage new uses also would be taken. 

Environmental Consequences 
This section contains the analysis of the environmental consequences that could result from 
implementing the five alternatives described. In many EIS's the analysis focuses on the 
numbers or degree of loss to various resources. It is an important distinction of this EIS that, 
with few exceptions, the impacts estimated to occur under the various alternatives are 
increases in populations or services from some existing injured level. 

The analysis of impacts is based in large part upon what has been learned from studies 
canied on since the EVOS. Much of this research has focused on the area of Prince William 
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Sound. As a result, most of the estimated impacts from actions in the alternatives are based 
on what we have learned from the Prince William Sound studies and extrapolated for analysis 
in the other areas of the EVOS. 

The current situation provides the basis for comparing the effects of the action alternatives. 
In this programmatic document, it should be noted that the No Action Alternative consists of 
normal agency management activities and the assumptions that (1) natural recovery will be 
the only restoring agent at work and (2) private land owners will harvest their commercial 
timber lands in the long term. 

If the No Action Alternative were implemented, current management would continue, no new 
activities or programs would be instituted as a result of the oil spill, and the scope of present 
activities and programs would not change. Agency monitoring of natural recovery would 
remain at present levels, and agency responsibilities would remain unchanged. None of the 
remaining funds i?om the civil settlement would be spent at this time on restoration activities 
if this alternative were implemented. 

Monitoring and research, as actions, generally do not impact resources and services and 
therefore are analyzed only for their economic impacts. It is recognized that the general 
restoration category also includes such actions as data gathering, surveys, and analysis that 
would not impact the resources; thus, these activities would not be included in the EIS 
analysis, except for the impacts on the economy. 

II ecovery" The definition of the term "recovery" has a significant bearing on the discussion of the 
various alternatives described in this summary. The settlement funds may be used for the 
purpose of, ". . .. restoring, replacing, enhancing, rehabilitating, or acquiring the equivalent of 
natural resources injured as a result of the Emon Valdez oil spill and the reduced or lost 
services provided by such resources."e goal of restoration is recovery of all injured 
resources and services. For some resources, little is known about their injury and recovery, 
so it is dif3cult to define recovery or develop restoration strategies. 

In the analysis of impacts to the various resources in the EIS, it may be that an action will 
accelerate the rate of recovery and not measurably impact the number of individuals in the 
population for several years. This is still viewed as having a significant beneficial impact on 
the resource analyzed. 

In general, resources and services will have recovered when they return to conditions that 
would have existed had the spill not occurred. Because it is difficult to predict conditions 
that would have existed in the atisence of the spill, recovery is often defined as a return to 
prespill conditions. For resources that were in decline before the spill, such as marbled 
murrelets, recovery may consist of stabilizing the population at a lower level than before the 
spill. 

Alternative 12 
No Action 

Bioloaical Resources 

Intertidal Zone. With the exception of certain habitats and specific organisms, the intertidal 
zone has largely recovered from the effects of the EVOS. Fucus and the organisms 
associated with the rockweed still have not recovered in the upper intertidal zone, and many 
mussel beds are still contaminated with oil. With no intervention, it may take over a decade 
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before the algal based communities resemble the prespill condition. The oil that is trapped 
beneath mussels is likely to remain unweathered for many years. The consequences of the 
presence of these sources of relatively ftesh oil are unknown, but they may have negative 
impacts on other organisms that rely on mussels for prey. 

Marine Mammals 

Harbor Seal. At this time, there is too little information available to predict when the 
populations within the EVOS area will recover. Recovery is unknown for all regions of the 
spill area. 

Sea Otter. Assuming moderate growth rates, a low immigration rate, and that the 
subsistence level remains negligible, sea otters in Prince William Sound could recover in 7 to 
35 years after the population begins to increase. For other regions in the EVOS area, the 
populations should return to their prespill levels in less time. 

Birds 

Harleauin Duck In the short term through 1995, populations likely will remain at 1990- 
1993 levels in both oiled and nonoiled areas. However, if reproductive failure continues in 
harlequin ducks in the oiled area, natural mortality would cause the population to decrease. 
No measures to restore the injured harlequin duck population would be taken, nor would the 
status of the injured population be known. The long-term effects of this alternative would 
possibly be a loss of critical nesting habitat in forested riparian habitat and subsequent 
reduction of reproduction capacity in the EVOS area. 

Murres. Over the long term, this alternative could take the Barren Islands population 20 to 
80 years to recover fully. However, recent insight on population recovery of common murre 
populations, based on 20 years of data ftom the Bering Sea, suggests that the population at 
the Barren Islands may recover within 20 years (Roseneau, oral comm., 1994). 

Pipeon Guillemot. The short-term effects of this alternative on the injured pigeon guillemot 
population in Prince William Sound through 1995 are expected to be negligible. Expected 
effects outside of Prince William Sound are unknown. The local population at Naked Island 
may continue to decrease slowly in the short term; but in the long term through 200 1, the 
guillemot population for all of Prince William Sound should stabilize or slowly increase. 
This alternative would have a low-ne~ative overall effect on recovery of the pigeon guillemot 
population. 

Marbled Murrelet. Projected logging with the accompanying loss of nesting habitat, in the 
long term, would have a moderate-to-hi& negative effect on recovery of the injured murrelet 
population. 

Fish 

Pink Salmon. No changes are expected within one life cycle. Long-term recovery of the 
injured pink salmon resource is expected to require approximately 20 years (10 generations), 
and wild stocks may never recover to 100 percent of the prespill population (EVOS Trustee 
Council, April 1993). Because of inheritable changes in egg survival, it is likely that there 
also will be a reduction of the population of pink salmon withm Prince William Sound 
(Geiger et al, 1995: Spies, 1994). Fortunately, this reduction is not expected throughout the 
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entire EVOS area. Wherever spawning habitat may become reduced as a result of 
developmental activities, however, pink salmon populations may be hrther affected. 

Sockeve Salmon. No recovery can be expected to accrue in one life cycle; but a long-term 
recoveIy may be expected within 10 to 50 years, and it is reasonable to expect that the 
injured populations may recover to prespill conditions (EVOS Trustee Council, April 1993). 
However, there also is a moderate risk that the zooplankton populations and populations of 
sockeye salmon fry may never achieve the same balance of prespill conditions or that some 
habitat degradation may occur because of developmental activities. 

P a c i f i c  No improvements are expected to accrue within one life cycle. The long- 
term recovery of Pacitic herring is unknown because, although there is evidence to suggest 
that the EVOS had an effect on Pacific herring reproduction, it is not possible to blame their 
population declines solely on the oil spill (Spies, 1994). Ultimately, however, some 
spawning groups may not recover to prespill conditions; and some can be expected to 
recover sooner than others. 

Social and Economic l m ~ a c &  

Archaeolo~ical Resources. Under this alternative, cultural resources in the spill area would 
not be protected, enhanced, or understood better than at present. Over the short term, the 
impacts of this alternative would be nedigible since it is expected that any changes would be 
gradual. Over the long term, this would constitute a low-nepative impact to archaeological 
and historical sites and to the understanding and appreciation of cultural resource values as 
they apply to the spill area. 

Subsistence. In the No Action Alternative, the existing trends in subsistence harvest 
species populations and subsistence use are likely to continue over the long term, although 
changes are expected to occur gradually. The continued hiatus in subsistence activities 
would have negligible short-term and potentially &, potentially permanent, long-term 
negative effects on the perpetuation of cultural values and subsistence uses within some of 
the villages in the spill area. 

Recreation and Tourism. The short-term impacts of the No Action Alternative on 
recreation and tourism would be negligible since all changes are expected to be gradual. The 
long-term effects would be level negative impacts on tourism and moderate negative 
impacts on recreation, these effects stemming from continued damage to the resources on 
which these services depend. 

Wilderness. The short-term negative impact to Designated Wilderness and Wilderness 
Study Areas, and to the wilderness character of other lands, would be low because of the 
slow rate at which changes are expected to accrue. The long-term negative impact to the 
wilderness quality of the spill area would be resulting from continued logging and other 
developments on private lands. 

Commercial Fishing. No observable improvements are expected within one life cycle of 
the commercially important species--PacSc herring and pink and sockeye salmon. Long- 
term recovery can be expected through the natural process, although some areas or 
commercial fisheries may never recover to prespill conditions and some populations may 
recover sooner than others. 
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Suort Fishinv. No improvements are expected within one life cycle of the sport fish species. 
Long-term recovery to or near prespill levels can be expected, although some resources and 
some populations will recover sooner than others; some resources or populations may never 
recover to prespill levels. Confidence in the rates of recovery will be low without 
monitoring. Real or perceived recovery of the injured resources and services may require 10 
or more years (EVOS Trustee Council, April 1993). 

Economv. Short-term impacts are anticipated to be ne~lipible. For long-term impacts, 
qualitative analysis indicates that Alternative 1 will result in moderate-negative effects in 
commercial fisheries and recreation. Quantitative analysis reflects effects in several sectors 
resulting fiom investment but no effects on commercial fishing or recreation. Quantitative 
analysis indicates that Alternative 1 results, in annual averages in output for a 10-year period, 
---in increases of $1.6 million for the finance, insurance, and real estate sector; $0.76 million 
in the services sector; and $3 million for all other sectors. Employment increases jobs by 21 
in the finance, insurance, and real estate sector; 15 in services; and 47 total. 

Alternat ive 21; esources 

Habitat Protection Intertidal Zone. The short-term effects would be negli~ble. A change in ownership would 
not necessarily translate into a change in current activities. 

The long-term effects would be inoderately beneficial. The protection can span a large 
portion of the intertidal zone, but the potential for reducing disturbance or preventing 
additional injury would vary substantially between parcels. 

Marine Mammals 

Harbor Seal. The short-term effects would be neglipible. Compared to the existing 
condition of the habitat, the protection of upland parcels is not expected to produce any 
notable change in disturbance of harbor seals. 

The long-term effects would have low to moderate benefits. Of the 81 parcels included in 
this analysis, over half include haulout sites near or on the parcels. Although the type of use 
at these haulout sites is not known, many of them may be used during pupping and molting. 

Sea Otter. The short-term effects would be ~ l i g i b l e .  Compared to the existing condition 
of the habitat, the protection of upland parcels is not expected to produce any notable change 
in disturbance or in the health of the injured sea otter population. 

The long-term effects would have low to moderate benefits to the sea otter populations 
throughout the EVOS area. Assuming that the adverse effects of disturbance are likely to be 
most notable when large-scale disturbances are near concentrations of females and pups, the 
benefits of habitat protection would be low. Of the 8 1 parcels included in this analysis, 25 
percent are near known pupping concentrations. Of these, several are in areas where there is 
less risk of large-scale disturbance. However, because the effects of disturbance are 
unknown, the benefits may be greater. 
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Birds 

Harleauin Duck. The short-term effects through 1995 of land acquisition on harlequin duck 
recovery are likely to be nenlicible, and populations would remain at levels observed during 
1990-1993 surveys. 

The highly beneficial long-term effects of this alternative would provide maximum protection 
of the existing reproductive potential of harlequin ducks, therefore guarding against possible 
future loss of nesting habitat through development. 

Murres. All large colonies of murres, and most smaller ones, are already protected, so the 
short-term effects of habitat protection to murres would be neglicible. 

The long-term effects of this alternative on murre populations throughout the EVOS area 
would be low. However, acquisition of Gull Island in Kachemak Bay would ensure 
protection of this colony and thus may have a moderate long-term local benefit to murres. 

Pipeon Guillemot. Habitat acquisition would have a neglicible effect on pigeon guillemot 
population recovery in the short term because there appears to be no development slated for 
private land with known colonieg. 

In the long term, protecting habitat where two of the largest colonies in Prince William 
Sound are located would be moderately beneficial in allowing population recovery and in 
preventing further inroads to the injured population through habitat degradation. 

Marbled Murrelet. Depending on the potential for imminent logging on land parcels that 
contain prime habitat, the short-term effect of protecting habitat under this alternative could 
have benefits. 

The long-term effects would have && benefits. On the long term, acquisition of old-growth 
forest habitat would have the highest possible benefit for ensuring murrelet population 
recovery. 

Fish 

Pink Salmon. The short-term effects would be nealicible. No benefits from habitat 
protection would be accrued within one life cycle. 

The long-term effects would have moderate benefits. Habitat protection and acquisition 
actions would have a long-term benefit to pink salmon stocks in the EVOS area by helping to 
ensure maintenance of wild-stock production. More than half of the parcels that may be 
purchased have moderate or high value for pink salmon. 

Sockeye Salmon. The short-term effects would be negligible. No benefits from habitat 
protection can be expected within one life cycle. 

The long-term effects would have moderate benefits. Habitat protection and acquisition 
actions would benefit sockeye salmon stocks in the EVOS area by helping to ensure 
maintenance of wild-stock production; however, fewer than one-fourth of the individual 
parcels that may be purchased are rated as moderate or high value for sockeye salmon. 
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P a c i f i c  The short-term effects would be negli~ble. No benefits would accrue 
within one life cycle. 

The long-term effects would have moderate benefits. Habitat protection and acquisition 
actions would benefit Pacific herring stocks in the EVOS area by helping to ensure 
maintenance of production. Over one-half of the parcels that may be purchased have 
moderate or high value for Pacific herring. 

Social and Economic 1m~act.s 

Archaeolo~ical Resources. The short-term direct benefit of habitat protection and 
acquisition on cultural resources would be low. Long term, this alternative would provide 
moderate benefit to the protection of archaeological and historical resources on acquired 
parcels. 

Subsistence. Short-term impacts on subsistence-harvest species and subsistence users 
would be nenligible because of no change in subsistence regulations, activities, or locations. 
Changes in subsistence uses are expected to occur gradually. Long term, the level of parcel 
acquisition possible in this alternative may allow for localized increases of populations of 
fish, wildlife, and intertidal resources important for the perpetuation of subsistence activities 
and their associated lifestyle in the spill area. This would be a long-term low to moderate 
benefit to subsistence. 

Recreation and Tourism. Short-term benefits to recreation and tourism would be 
ne~liAble because any changes are expected to take a considerable amount of time. Long- 
term benefits are likely to be Jow to moderate in terms of both direct effects on maintaining 
the quality of the landscape and indirect effects on maintaining stable ecosystems on which 
recreation and tourism depend in the spill area. 

Wilderness. The effects of protecting lands from development will cause no 
apparent change from the existing situation in the short-term, so benefits will be 
negli~ible. However, &LI benefits are likely to accrue long-term from greater 
protection of the wilderness-like setting of acquired lands in terms of both the 
maintenance of wilderness qualities inside designated Wilderness, and extension of 
those qualities to de facto wilderness in the EVOS area. 

Commercial Fishing. The short-term effects would be nenlipible. No benefits would 
accrue within one life cycle of the protected species. 

The long-term effects would have moderate benefits. Habitat protection and acquisition 
actions may have a long-term benefit to salmon and Pacific herring stocks in the EVOS area 
by helping to ensure maintenance of wild-stock production to support the commercial fishing 
industry. 

Sport pi shin^. The short-term effects would be negligible. No benefits would accrue for 
sport fishing opportunities immediately upon a purchase. 

The long-term effects would have moderate benefits. Habitat protection and acquisition 
actions may have a long-term benefit to sport fish species in the EVOS area by helping to 
ensure maintenance of fish production and access for the sport fishing activities. 
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Economv. Short-term impacts would be neeli~ble. 

For long-term impacts, qualitative analysis indicates that Alternative 2 would result in 
moderate economic benefits to commercial fisheries and recreation and lnoderate negative 
effects to forestry. Quantitative analysis reflects effects resulting from habitat acquisition on 
forestry and other sectors but not effects on commercial fishing and recreation. Quantitative 
analysis indicates that Alternative 2 results, in annual averages for a 10-year period, in a loss 
of approximately $38 million in forestry industry output, an increase of $7 million in 
construction industry output, and $3 million in services. The corresponding changes in 
employment are a loss of 440 jobs in forestry, an increase of 65 in construction, and an 
increase of 959 in services. 

Alternative 3; Bioloaical R e s o w  
Limited Restoration 

Intertidal Zone. The short-term effects of the restoration actions would be negli~ble. All 
of the proposed actions would require some time before changes could be expected. 

The combined long-term effects on intertidal organisms are unknown. For direct restoration 
actions, effects are unknown because both of the actions analyzed are still being tested. The 
long-term effects of the Habitat Protection actions for reducing disturbance or preventing 
additional injury to intertidal organisms are moderately beneficial and will vary substantially 
between parcels. 

Marine Mammals 

Harbor Seal. The short-term effects on harbor seals would be neali~ble. All of the 
proposed actions require some time after implementation before any changes could be 
expected. 

The combined long-term effects would be moderately beneficial. The proposed actions could 
reduce negative impacts on harbor seals and may result in increased recovery rates in local 
areas. 

Sea Otter. The short-term effects would be ne~lipible. All of the proposed actions will 
take time before any results could be expected. 

The combined long-term effects would be moderately beneficial. The proposed actions 
improve the habitat quality for sea otters through reducing the risk of exposure to oil, the 
potential for disturbance, and the impacts from subsistence harvest. These effects may 
produce a change in abundance of sea otters in some areas but are not likely to produce a 
notable increase on a regional scale. 

Birds 

Harlequin Duck The short-term effects through 1995 of land acquisition on harlequin duck 
population recovery are expected to be ne~lipible, and populations are expected to remain at 
1990- 1993 levels. 

The long-term effects of this alternative would have a !y~& benefit for maintaining, 
protecting, and increasing the reproductive potential of harlequin ducks. Cleaning oiled 
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mussel beds would eliminate the source of hydrocarbon contamination of body tissues and 
also enhance the food base of local populations. 

Murres. All large colonies of murres, and most smaller ones, are already protected, so the 
benefit of habitat protection to murres would be neEtligible in the short term. 

The long-term effects of this alternative on murre populations throughout the EVOS area 
would be &. However, acquisition of Gull Island in Kachemak Bay would ensure 
protection of this colony and thus may have a moderate long-term local benefit to murres. 

Pipeon - Guillemot. Because there appears to be no development planned on private lands 
with known pigeon guillemot colonies, the short-term effects of this alternative on population 
recovery would be negligible. 

The long-term effects would have moderate benefits. In the long term, acquiring habitat 
where two of the largest colonies in Prince William Sound are located would moderately 
benefit population recovery and prevent further inroads to the injured population through 
habitat degradation. 

Marbled Murrelet. Depending on the potential for imminent logging on individual land 
parcels that contain prime murrelet nesting habitat (i.e., old growth coniferous forest), the 
short-term effects of land acquisition could be of benefit. On the long term, this 
alternative would have moderate benefits for restoring the injured marbled murrelet 
population. 

Fish 

Pink Salmon. The short-term effects would be negligible. No benefits from habitat 
protection would accrue within one life cycle. 

The long-term effects would have moderate benefits. Habitat protection and acquisition 
actions would assist the recovery of the injured wild stocks of pink salmon by protecting 
important habitats. 

Sockeye Salmon. The short-term effects would be low. Some benefits in some drainages 
may accrue wi* one life cycle. 

The long-term effects would have benefits. These actions would assist in recovery of 
the injured wild sockeye salmon stocks; however, some of these actions may be more 
beneficial in certain portions of the EVOS area and some other populations may not become 
restored. 

Pacific Herr in~.  The short-term effects would be negligible. No benefits would accrue 
within one life cycle. 

The long-term effects would have moderate benefits. Habitat protection and acquisition 
actions may have a long-term value to Pacific herring stocks in the EVOS area by helping to 
assure maintenance of reproductive potential. 
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Archaeological Resources. Short-term effects of the proposed actions range from low to 
high benefit, or moderate benefit overall, sternrningfrom habitat acquisition, site monitoring 
and stewardship, site monitoring, and salvage excavations. Long-term benefits are likely to 
be moderate because high local benefits are expected. 

Subsistence. Short-term benefits to populations of harvestable subsistence resources, and 
thus to subsistence users, would be low. 

The proposed actions may help locally to reduce the negative impacts on species important to 
subsistence use, as well as improve subsistence users' confidence in determining the 
healthfulness of subsistence foods, which would be a long-term moderate benefit to 
subsistence uses. 

Recreation and Tourism. The short-term benefits of both habitat protection and acquisition 
and general restoration actions would be changes in numbers of visitors or locations of 
recreationltourism activities. 

The long-term benefits of habitat protection and acquisition would be moderate protection 
for lands against extractive activities. The long-term benefits of general restoration actions 
would be moderate stabilization of existing recreational opportunities. 

Wilderness. Short-term effects on designated Wilderness and to de facto wilderness 
would be h in terms of greater protection against extractive activities. Long-term 
moderate to high benefits are likely to result fiom greater protection of the 
wilderness-like setting of acquired lands. 

Commercial The short-term effects would be neglieible. New runs probably 
cannot be established within one life cycle to support new commercial fisheries to replace 
opportunities lost because of fishing closures or reduced harvests. 

The long-term effects would have moderate benefits. These actions would assist the 
replacement of lost commercial fishing opportunities; however, some portions of the EVOS 
area would obtain greater benefits than others. 

The short-term effects would be negligibJg. New sport fisheries probably 
cannot be established within one life cycle of sport fish species to replace lost sport fishing 
opportunities. 

The long-term effects would have benefits. After salmon and trout production is 
expanded, newly established sport fisheries can be expected to provide substantial 
recreational benefits. 

Economy. Short-term impacts are anticipated to be negligible. 

For long-term impacts, qualitative analysis indicates that Alternative 3 would result in 
moderate economic benefits in commercial fisheries and recreation and moderate negative 
effects in forestry. Quantitative analysis reflects effects resulting fiom habitat acquisition on 
forestry and other sectors but no effects on commercial fishing and recreation. Quantitative 
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analysis indicates that Alternative 3 results, in annual averages for a 10-year period, in a loss 
of approximately $32 million in forestry industry output, an increase of $8 million in 
construction industry output, and $3 million in services. The corresponding changes in 
employment are a loss of 330 jobs in forestry, an increase of 70 in construction, and an 
increase of 766 in services. 

Alternative 4; Bioloaical Resources 

te 
Intertidal Zone. The short-term effects of the restoration actions would be negligible. All 
of the proposed actions would require some time before changes could be expected. 

The combined long-term effects on intertidal organisms are w. For direct restoration 
actions, effects are unknown because both of the actions analyzed are still being tested. The 
long-term effects of the Habitat Protection actions for reducing disturbance or preventing 
additional injury to intertidal organisms are moderatelv beneficial and will vary substantially 
between parcels. 

Marine Mammals 

Harbor Seal. The short-term effects would be negligible. All of the proposed actions 
require some time after implementation before any changes could be expected. 

The long-term effects would be moderately beneficial. The proposed actions could reduce 
negative impacts on harbor seals and may result in increased recovery rates in local areas. 

Sea Otter. The short-term effects would be negligible. All of the proposed actions would 
take time before any results could be expected. 

The combined long-term effects would be moderatelv beneficial. The proposed actions 
improve the habitat quality for sea otters through reducing the risk of exposure to oil, the 
potential for disturbance, and the impacts from subsistence harvest. These effects may 
produce a change in abundance of sea otters in some areas but are not likely to produce a 
notable increase on a regional scale. 

Birds 

Harleuuin Duck The short-term effects through 1995 of this alternative on harlequin duck 
population recovery are expected to be negligible, and populations should remain at 1990- 
1993 levels. 

The long-term effects of this alternative would have a moderate benefit for maintaining, 
protecting, and increasing the reproductive potential of harlequin ducks. Cleaning oiled 
mussel beds would eliminate the source of hydrocarbon contamination of body tissues and 
also enhance the food base of local populations. 

Murres. There would be a neglikble short-term effect on the injured murre population from 
this action within the EVOS area. 

Predator control outside of the EVOS area, and acquisition of carefilIy selected parcels, 
would provide a low overall long-term benefit to murre populations. 
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Pipeon Guillemot. This alternative would likely have negligible short-term effects on 
pigeon guillemots through 1996. 

In the long term, acquiring habitat where two of the largest colonies in Prince William Sound 
are located, one of which is included in the high-priority-acquisition package, would have a 
moderate effect on allowing population recovery and in preventing M e r  inroads to the 
injured population through habitat degradation. 

Marbled Murrelet. The short-term effects of land acquisition on the injured marbled 
murrelet population could have a benefit if logging is imminent. On the long term, this 
alternative would have low benefits for restoring the injured marbled murrelet population. 

Fish 

Pink Salmon. The short-term effects would be low. Although some benefits may be 
accrued quickly, it is not reasonable to expect substantial results within one life cycle. 

The long-term effects would have moderate benefits. It can be expected that these actions 
may assist the recovery of the injured wild stocks of pink salmon. Long-term benefits, 
however, may accrue in only portions of the EVOS area. 

Sockeye Salmon. The short-term effects would be low. Some benefits in some drainages 
may be accrued within one life cycle. 

The long-term effects would have benefits. It can be expected that these actions would 
assist the recovery of the injured wild stocks of sockeye salmon. Certain actions, however, 
may be useful in only portions of the EVOS area; and not all populations may be totally 
restored. 

Pacific Herrinp. The short-term effects would be negligible. No benefits would be accrued 
within one life cycle. 

The long-term effects would have moderate benefits. Habitat protection and acquisition 
actions can be expected to have a long-term value to Pacific herring stocks in the EVOS area 
by helping to assure maintenance of production potential. 

Social and Eco- 

Archaeolo~ical Resources. The proposed actions would increase the level of protection for 
archaeological resources and improve the understanding or appreciation of cultural resource 
values in the short-term. Since the degree of change is expected to increase gradually, the 
effect is estimated to be moderate benefits to archaeological resources in the short term 

In the long-term, the proposed actions may increase protection for archaeological resources 
and substantially improve the understanding or appreciation of cultural resource values, 
creating moderate to hi& benefits. 

Subsistence. The proposed actions require some time after implementation before any 
changes could be expected, so the short-term benefits to subsistence uses are expected to be 
low. - 
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Moderate to high benefits to subsistence use are expected in the long-term. The proposed 
actions are expected to moderately increase populations of subsistence harvest species 
negatively affected by the EVOS and to substantially increase the confidence of subsistence 
users in determining the healthfulness of subsistence foods. 

Recreation and Tourism. The proposed actions may increase numbers of visitors, types of 
recreation opportunities available, and quality of experiences; but this is expected to occur 
gradually, accruing low benefits over the short term. 

Moderate to high benefits are e*ected over the long tenn because the proposed actions may 
increase recreational use levels, types, and opportunities. This is expected to occur locally in 
some cases and throughout the spill area in other cases. 

Wilderness. Short-term effects on designated Wilderness and the wilderness 
character of non-designated wildlands would be ~ Q X  benefit fiom greater protection 
and removal of traces of residual oil. Long-term moderate benefits are likely to 
result fkom greater protection of the wiIderness-like setting of acquired lands, 
reduction of residual oil, increased populations of wildlife, and increased public 
awareness of the level of recovery in designated Wilderness and wilderness-like 
areas. 

Commercial Fishing. The short-term effects would be ae~ligible. New runs of salmon 
probably cannot be established within one life cycle to support new commercial fisheries that 
would replace opportunities lost because of fishing closures or reduced harvests. 

The long-term effects would have moderate benefits. These actions would assist the 
replacement of lost commercial-fishing opportunities; however, some portions of the EVOS 
area would obtain greater benefits than in other portions. 

S ~ o r t  Fishing. The short-term effects would be ne~ligible. New sport fisheries to replace 
lost sport fishing opportunities probably cannot be established within one life cycle of sport 
fish species. 

The long-term effects would have benefits. After salmon and trout production is 
expanded, newly established sport fisheries can be expected to provide substantial 
recreational benefits. 

Economv. Short-term impacts are anticipated to be negligible. 

For the long-term impacts, qualitative analysis indicates that Alternative 4 would result in 
moderate economic benefits in commercial fisheries and recreation and moderate ne~ative 
effects on forestry. Quantitative analysis reflects there would be effects resulting from habitat 
acquisition on forestry and other sectors but not on commercial fishing and recreation. 
Quantitative analysis indicates that Alternative 4 would result, in annual averages for a 10- 
year period, in a loss of approximately $23 million in forestry industry output, an increase of 
$1 1 million in construction industry output, and $2 million in government. The 
corresponding changes in employment would be a loss of 143 jobs in forestry, an increase of 
96 in construction, an increase of 306 in services, and an increase of 45 in government. 
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The Proposed Action Bioloaic_al k m m a s  

O ~ g r e h e n s i v e  
Intertidal Zone. The short-term effects of the restoration actions would be pedigible. All 
of the proposed actions would require some time before changes could be expected. 

Restoration 
The combined long-term effects on intertidal organisms are unknown. For direct restoration 
actions, effects are unknown because both of the actions analyzed are still being tested. The 
long-term effects of the Habitat Protection actions for reducing disturbance or preventing 
additional injury to intertidal organisms would be moderately beneficial and would vary 
substantially between parcels. 

Marine Mammals 

Harbor Seal. The short-term effects would be nenliplble. All of the proposed actions 
would require some time after implementation before any changes could be expected. 

The long-term effects would be moderately beneficial. The proposed actions could reduce 
negative impacts on harbor seals and may result in increased recovery rates in local areas. 

Sea Otter. The short-term effects would be negligible. All of the proposed actions would 
take time before any results could be expected. 

The combined long-term effects would be moderately beneficial. The proposed actions 
improve the habitat quality for sea otters through reducing the risk of exposure to oil, the 
potential for disturbance, and the impacts fiom subsistence harvest. These effects may 
produce a change in abundance of sea otters in some areas but are not likely to produce a 
notable increase on a regional scale. 

Birds 

Harleauin Duck The short-term effects through 1996 of the proposal on harlequin duck 
recovery would be negligible, and populations would likely remain at 1990-1993 levels in 
both oiled and nonoiled areas. 

The long-term effects of this alternative would have a moderate benefit to help maintain and 
protect the reproductive potential of harlequin ducks. Acquisition of the high priority 
package of land parcels would maximize the recovery potential of the injured harlequin duck 
population by guarding against loss of feeding and nesting habitat. Cleaning oiled mussel 
beds would eliminate the source of hydrocarbon contamination of body tissues that may be 
interfering with reproduction and also would enhance the food base of local populations. 

Murres. There would be a nenligible short-term benefit to the injured murre population 
ffom this action within the EVOS area. 

Reducing disturbance that causes additional mortality at the Barren Islands would allow 
population recovery to proceed at a faster rate than otherwise possible, resulting in a low 
long-term overall benefit to the injured murre population. 

Piveon Guillemot. This alternative likely would have nenliplble short-term effects for 
pigeon guillemots through 1996. 
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Summary 

In the long term, acquiring habitat where two of the largest colonies in Prince William Sound 
are located--one of which is included in the high priority acquisition package--would have a 
moderately beneficial effect on population recovery and in preventing M e r  inroads to the 
injured population through habitat degradation. 

Marbled Murrelet. The short-term effects of land acquisition for the injured marbled 
murrelet population could have a m  benefit if logging is imminent On the long term, this 
alternative would have benefits for restoring the injured marbled murrelet population. 

In the long term, land acquisition is the highest possible benefit to the injured murrelet 
population. 

Fish 

Pink Salmon. The short-term effects would be a. Although some benefits may accrue, it 
is not reasonable to expect substantial results within one life cycle. 

The long-term effects would have benefits. It is expected that these actions would assist 
the recovery of the injured wild stocks of pink salmon. The long-term effects of some or all 
of these actions may be realized in 6 to 10 years (3 to 5 generations of pink salmon). Certain 
actions, however, may be useful only in portions of the EVOS area; and not all populations 
may be totally restored. 

Sockeve Salmon. The short-teim effects would be low. Some benefits in some drainages 
may accrue within one life cycle. 

The long-term effects would have benefits. It can be expected that these actions would 
assist the recovery of the injured wild stocks of sockeye salmon. Long-term effects of some 
or all of these actions may be realized in 10 to 50 years (2 to 10 generations of sockeye 
salmon). Certain actions, however, may be useful in only portions of the EVOS area, and all 
populations may not be totally restored. 

Pacific The short-term effects would be negliible. No benefits would accrue 
within one life cycle. 

The long-term effects would have moderate benefits. Habitat protection and acquisition 
actions would have a long-term value to Pacific herring stocks in the EVOS area by helping 
to ensure maintenance of production. Over half of the parcels that may be purchased have 
moderate or high value for Pacific herring. 

Social and Economic Im~ac& 

Archaeolovical Resources. The proposed actions would increase the level of protection for 
archaeological resources and improve the understanding or appreciation of cultural resource 
values in the short term. Since the degree of change is expected to increase gradually, the 
effect is estimated to be moderate benefits to archaeological resources in the short term. 

In the long term, the proposed actions may increase protection for archaeological resources 
and substantially improve the understanding or appreciation of cultural resource values, 
creating moderate to high benefits. 
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Summary 

Subsistence. Short-term increws in populations of harvestable subsistence resources, and 
thus benefits to subsistence uses, would be low. 

The proposed actions may help locally to reduce the negative impacts on species important to 
subsistence use, as well as improve subsistence users' contidence in determining the 
h e a l m e s s  of subsistence foods, which would be a long-term moderate benefit to 
subsistence uses. 

Recreation and Tourism. The proposed actions may increase numbers of visitors, types of 
recreation opportunities available, and quality of experiences; but this is expected to occur 
gradually, accruing benefits over the short term. 

Moderate to high benefits are expected over the long term because the proposed actions may 
increase recreational use levels, types, and opportunities. This is expected to occur locally in 
some cases and throughout the spill area in other cases. 

Wilderness. Short-term effects on designated Wilderness and the wilderness 
character of non-designated wildlands would be h benefit fiom greater protection 
and removal of traces of residual oil. Long-term moderate benefits are likely to 
result from greater protection of the wilderness-like setting of acquired lands, 
reduction of residual oil, increased populations of wildlife, and increased public 
awareness of the level of recovery in designated Wilderness and wilderness-like 
areas. 

Commercial Fishinp. The short-term effects would be nenli~ble. New runs to support 
new commercial fisheries probably cannot be established within one life cycle of salmon to 
replace opportunities lost because of fishing closures or reduced harvests. 

The long-term effects would have moderate benefits. These actions would assist the 
replacement of lost commercial fishing opportunities. However, some portions of the EVOS 
area would obtain greater benefits than other portions. 

Sport Fishin?. The short-term effects would be negligible. New sport fisheries to replace 
lost sport fishing opportunities probably cannot be established within one life cycle. 

The long-term effects would have &&I benefits. After salmon and trout production is 
expanded, newly established sport fisheries can be expected to provide substantial 
recreational benefits. 

Econom~. Short-term impacts are anticipated to be negli& 

In long-tenn impacts, qualitative analysis indicates that Alternative 5 would result in 
moderate economic benefits in commercial fisheries and recreation and moderate negative 
effects in forestry. Quantitative analysis reflects that there would be effects resulting from 
habitat acquisition on forestry and other sectors but not on commercial fishing and recreation. 
Quantitative analysis indicates that Altemative 5 would result, in annual averages for a 10- 
year period, in a loss of approximately $28 million in forest industry output, an increase of $6 
million in construction industry output, and $2 million in services. The corresponding 
changes in employment would be a loss of 279 jobs in forestry, an increase of 55 in 
construction, and an increase of 320 in services. 
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Purpose of the 
Proposed Action 

Purpose and Need 

The Proposed Action 
The Emon Valdez Oil Spill (EVOS) Trustee Council has the joint responsibility under a 
Memorandum of Agreement for the restoration of natural resources and services injured by 
the EVOS of 1989. The proposed action is to restore the injured natural resources and 
services through implementation of a Restoration Plan. The Draft Restoration Plan that is 
Alternative 5 in this final environmental impact statement W I S )  is the proposed action. 
This represents a modification of the Alternative 5 shown in the Draft Exxon Valdez 
Restoration Plan Summary of Alternatives for Public Comment, EVOS Trustee Council, 
April 1993 (later referred to as the brochure). The Draft Restoration Plan was issued in 
November 1993, and was also made available concurrent with the DEIS. 

Purpose of and Need for the Proposed 
Action 

The purpose of the proposed action analyzed in this FEIS is to restore, in so far as possible, 
the injured natural resources and thereby the services they provide affected by the EVOS. 
The purpose of this document is to analyze the effects of proposed uses of the remaining 
funds (approximately $620 million as of February 1994, after final reimbursements) in 
accomplishing the mission of the Trustee Council. The Trustee Council previously 
completed project-specific National Environmental Policy Act (NEPA) documentation on the 
time-critical restoration projects undertaken in the 1992 through 1994 Annual Work Plans. 
This FEIS will analyze the 1995 through 2002 program under which the Annual Work Plans 
will be developed. (See the following section on "Litigation and Settlement" for a more 
complete discussion of the terms of this settlement.) 

The Draft Restoration Plan issued by the EVOS Trustee Council in November 1993 is one of 
five general approaches to restoration analyzed in this FEIS. The final restoration approach-- 
which will be published in the Final Restoration Plan--will be decided by the Trustee 
Council. The impact analysis in this FEIS will be considered in their decision. The Final 
Restoration Plan will provide broad, long-term guidance for implementation of restoration 
activities to restore resources and the services they provide that were injured during the 
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Need for the 
Proposed Action 

EVOS in the area shown in the Enon Valdez Oil Spill Area map preceding the first page of 
the Summary of this document. (The EVOS area includes the area enclosed by the maximum 
extent of oiled shorelines, severely affected communities and their immediate human-use 
areas, and uplands adjacent to the watershed divide.) 

The Federal and State governments, acting as Trustees for natural resources are responsible 
for taking actions necessary to restore resources and the services they provide that were 
injured by the EVOS. The Federal Water Pollution Control Act (Clean Water Act) ( 33 
U.S.C. § 1321 [fj) and Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) (42 U.S.C. 5 9607[fl) provide the legal basis for these 
responsibilities. 

The EVOS contaminated approximately 1,500 miles of Alaska's coastline. In 1 99 1, Exxon 
agreed to pay the United States and the State of Alaska $900 million in civil settlement funds 
to restore the resources injured by the spill and the reduced or lost services (human uses) they 
provide. Of'that amount, approximately $620 million remains available to fund restoration 
activities as of February 1994. 

The EVOS Restoration Plan will provide long-term guidance to the Trustee Council for 
using these funds in restoring the resources and services injured by the oil spill. 

Litigation and Settlement 

After the spill, President George Bush and Alaska Governor Steve Cowper both declared 
their intent to restore the afYected ecosystem as well as the local economy. Both the United 
States and the State of Alaska filed civil complaints against the Emon Corporation and other 
parties; separate criminal complaints also were filed. 

A settlement between the Exxon companies and the United States and the State of Alaska 
were approved by the Federal District Court in Civil Actions A91 -082 (United States v. 
Emon Corp.) and A9 1-083 (State ofAlaska v. Exwon Corp.) on October 9, 1991. AS part of 
this settlement, the Exxon companies agreed to pay the United States and the State of Alaska 
$900 million over a period of 10 years. Generally, these payments are deposited in the 
registry of the U.S. District Court for Alaska where they are invested through the Federal 
Court Registry Investment System. As funding needs for restoration projects are identified, 
the Trustee Council, through the Alaska Department of Law and the U.S. Department of 
Justice, applies to the court for disbursement of funds fiom the Registry. 

Civil Action A91-081 (United States v. State ofAlaska) resolved the claims the United 
States and the State of Alaska had against each other as a result of the spill. Under the 
Memorandum of Agreement and Consent Decree, the United States and the State act as co- 
trustees in the collection and joint use of the restoration funds. Under the Memorandum of 
Agreement (MOA), the governments may use these funds for the purposes of ". . . restoring, 
replacing, enhancing, rehabilitating, or acquiring the equivalent of natural resources injured 
as a result of the Emon Valdez oil spill and the reduced or lost services provided by such 
resources.'' 
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The MOA also provides for the reimbursement of certain spill-related expenses such as 
litigation costs, cleanup, and damage assessment. Such amounts are not deposited in the 
Court Registry, but are paid directly by Exxon to the respective government. 

The MOA provides that the six Trustees are responsible for making all decisions regarding 
funding, injury assessment, and restoration. Six individuals have been designated to serve as 
Trustees; three represent the State of Alaska and three represent the Federal Government. 
The individuals serving in this capacity are the Commissioner of the Alaska Department of 
Environmental Conservation (ADEC), the Commissioner of the Alaska Department of Fish 
and Game (ADF&G), the State Attorney General, the Secretary of the U.S. Department of 
the Interior (USDOI), the Secretary of the U.S. Department of Agriculture (USDA), and the 
Administrator of the National Oceanic and Atmospheric Administration (NOAA). In 
accordance with a subsequent ~emorandum of Understanding (MOU) executed by the six 
Trustees, the Alaska-based EVOS Trustee Council was formed to coordinate and oversee the 
development and implementation of the restoration program. The State Trustees serve as 
members of the Trustee Council. Each of the Federal Trustees appointed a representative to 
the Trustee Council. The Regional Forester of the Forest Service represents USDA, the 
Assistant Secretary for Fish and Wildlife and Parks represents USDOI, and the Regional 
Director of the National Marine Fisheries Service (NMFS) represents NOAA. The planning, 
evaluation, and implementation of restoration activities require the unanimous agreement of 
the Trustee Council. 

In addition to the civil claims described above, the United States and the State of Alaska also 
filed criminal claims against the Exxon Corporation and Exxon Shipping Company. These 
claims were settled on October 8, 1991, along with the civil claims. Exxon Corporation and 
Exxon Shipping entered guilty pleas, admitting that they had violated several environmental 
laws. A fine of $150 million dollars was imposed, of which $125 million was remitted 
because the Exxon companies had cooperated with the Government during the cleanup, 
already had paid many private claims, and had tightened their environmental controls after 
the spill. Of the remaining $25 million, $12 million was deposited into the North American 
Wetlands Conservation Fund, and $13 million was deposited into the Victims of Crime 
Account. These funds are not controlled by the Trustee Council and the expenditure of these 
sums therefore are not considered in the Restoration Plan. 

Under the criminal settlement, the companies also agreed to pay $100 million as restitution. 
Half of this money was paid to the United States and half was paid to the State of Alaska. By 
agreement of the governments, these funds are managed separately by the United States and 
by the State of Alaska. Although these funds are to be used exclusively for restoration 
projects within the State of Alaska relating to the Emon Valdez oil spill, they are outside the 
scope of the Restoration Plan and this FEIS because they are managed by each government. 

Decision to be Made Following public review and comment on the Draft Restoration Plan and the draft 
environmental impact statement (DEIS), the Trustees will decide which of the five 
alternatives will be adopted as the Final Restoration Plan. During implementation, the 
Restoration Plan may be amended as needed to respond to new information about injuries 
and recovery, to make use of new technology, or to respond to other changing conditions. 
Public participation will be sought before any changes would be made to the Restoration 
Plan. 
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Background of the Proposed Action 

The Exxon On March 24,1989, the tanker &on Valdez ran aground on Bligh Reef in Prince William 

Oil Spill Sound, Alaska, causing the largest tanker oil spill in U.S. history. Approximately 1 1 million 
gallons of North Slope crude oil subsequently moved through southwestern Prince William 
Sound and along the western coast of the Gulf of Alaska, causing injury to both natural 
resources and services (human uses) in the area. Figure 1-1 shows the extent of surface 
oiling as recorded by satellite imagery and aerial observation at the time of the spill. 

Figure 1-1 Spread of Oil During the First 56 Days 

Because the weather for the first 3 days following the spill was calm, the oil did not move 
from the immediate area, although the slick expanded during that time. On the fourth day, 
however, a major storm moved oil through Prince William Sound to the southwest, where it 

4. 1 CHAPTER 



Purpose 
and Need 1 

reached beaches on Little Smith, Naked, and Knight Islands. Within 6 days of the spill, oil 
had reached the Gulf of Alaska. The leading edge of the oil slick reached the Chiswell 
Islands and the Kenai Peninsula by April 2 and the Barren Islands by April 1 1.  By the 
middle of May 1989, some 470 miles of shoreline had been oiled, including parts of Prince 
William Sound, the Kenai Peninsula, the Kodiak Archipelago, and the Alaska Peninsula. 
During the summer of 1989, oil from the spill was found as far as 600 miles from Bligh Reef, 
the site of the grounding. 

Immediately following the spill, efforts to clean the oiled beaches and to assess the extent of 
the damage began. Federal agencies, the State of Alaska, local governments, native 
organizations, private citizens, and the Exxon Corporation and its contractors mobilized 
treatment efforts on the oiled shorelines. In the water, containment booms were used to 
corral the oil. On the beaches, kgh-pressure hot-water washing, manual rock washing, and 
bioremediation techniques were among the methods used to remove oil from the shoreline. 

Scientists initiated studies during the summer of 1989 to determine the nature and extent of 
injury to area plants and animals. Although studies began as soon as possible following the 
spill, some opportunities to gather data were lost; the shortage of resources and the difficulty 
of the work made immediate response impossible. In 1989,72 studies were carried out in 10 
categories of natural resources and related services. The number of studies in progress has 
decreased steadily since 1989, but research is continuing on the effects of residual oil in the 
ecosystem and on the natural recovery process. 

The Trustee Council began developing a restoration plan in 1990. Most of the effort at that 
time was focused on identifying and developing possible restoration techniques. Following 
the October 9, 1991 settlement between the Exxon companies, the United States, and the 
State of Alaska, the Trustee Council decided to continue development of a restoration plan 
and to provide for meaningful public participation therein. Following public review and 
comment on the brochure in April 1993, the Trustee Council developed the Draft Restoration 
Plan in November 1993 as the proposed action for the EIS. The Final Restoration Plan will 
assist the decisionmaking process by establishing management direction for identifying and 
selecting activities to restore injured resources and services. Program-level guidelines will 
assist in evaluating and implementing future proposed restoration activities. These activities 
will be developed as part of the Trustee Council's Annual Work Program and will be 
evaluated by the policies set forth in the Restoration Plan. Each Annual Work Program will 
contain descriptions of the restoration activities to be funded that year, based on the policies 
and spending guidelines of the Restoration Plan, public comments, and changing restoration 
needs. 

Alternatives for the Draft Restoration Plan were prepared for public review and comment in 
the publication, Draft &on Valdez Restoration Plan Summary of Alternatives for Public 
Comment, EVOS Trustee Council, April 1993. The brochure described five alternative 
courses of action, including the no action alternative; explained the evaluation criteria used; 
and outlined the differences among each of the alternatives. It also discussed an approach to 
implementing the alternatives; and it covered administration, funding allocation guidelines 
and mechanisms, monitoring, and public participation. 

Based on public comment on the alternatives presented in the brochure, the Trustee Council 
has modified and designated Alternative 5 as the proposed action for the environmental 
impact statement (XIS) and has published this modified alternative as the Draft Restoration 
Plan. This FEIS is intended to assist decisionmakers and the public in assessing the merits of 
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the various alternatives and detepnining which of the possible alternatives should be selected 
as the Final Restoration Plan. 

As stated above, each restoration alternative is made up of four types of activities, and each 
alternative places different emphasis on each category. These activities are as follows: 

Habitat protection and acquisition. 

This activity is designed to limit further injury to species and services within the 
spill area by protecting habitats. Habitat protection options include acquiring 
privately held land, obtaining less than fee simple acquisition of rights to privately 
held land, or changing the management of publicly held land. 

General restoration. 

General Restoration includes a wide variety of restoration activities. Some General 
Restoration activities will improve the rate of natural recovery by directly 
manipulating the environment. Other activities protect natural recovery by 
managing human uses or reducing marine pollution. A few general restoration 
activities may involve facilities. Facilities may direct human use away fiom 
sensitive areas, support other restoration activities, or replace facilities needed for 
access and damaged by the spill. 

Monitoring and research. 

Monitoring and Research includes gathering information about how resources and 
services are recovering, whether restoration activities are successfkl, and what 
continuing problems exist in the general health of the affected ecosystems. It 
provides important information to help direct the restoration program. In addition, 
it will provide useful information to resource managers and the scientific 
community that will help restore the injured resources and services. 

Administration and public information. 

Funding levels for administration and public information activities depend on the 
number and scope of the other activities. As more projects and programs are 
implemented, the percentage of funds allocated to management and administration 
decreases. These activities also include providing information to the public about 
restoration activities and the progress of recovery. 

Description of the Process 
This FEIS was written to inform public officials and citizens of potential environmental 
effects that could result fiom implementation of the Restoration Plan. This will allow 
decisions about the Restoration Plan to be based on an understanding of the environmental 
consequences. Because decisions madq in the restoration process may authorize the use 
occupancy, or disposition of Federal public lands, the Draft Restoration Plan is also subject 
to evaluation with respect to its impact on subsistence uses in accordance with $810 of the 
Alaska National Interest Lands Conservation Act (ANILCA). 
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Notice of Intent 

Scoping 

The FEIS is a requirement under Federal law (NEPA, 1969) for the Federal actions that will 
take place under the Restoration Plan. The State of Alaska is cooperating in this FEIS 
because the Trustee Council will implement actions that are jointly funded. 

As a programmatic FEIS, this document does not address site-specific situations, proposals, 
or regulations. Such matters will be dealt with in subsequent Annual Work Plans issued by 
the Trustee Council. Such individual matters may also be subject to M e r  review under 
NEPA as well as 58 10 of ANILCA. 

A brief discussion of the EIS process follows. 

On April 10, 1992, a Notice of Intent to prepare an EIS for the development of a restoration 
plan following the March 24, 1989, Exxon Valdez oil spill was published in the Federal 
Register (57 FR 12473). This notice stated that public meetings would be held throughout 
the EVOS area to solicit comments on the Restoration Plan and possible effects on resources 
and services. 

On January 14, 1994, a Revised Notice of Intent to prepare an EIS was published in the 
Federal Register (59 FR 2352). An opportunity to submit additional comments was opened 
through February 1994, and a public meeting was held in Anchorage on January 27,1994. 

The Council on Environmental Quality defines scoping as "an early and open process for 
determining the scope of issues to be addressed in an EIS and for identifying the significant 
issues related to a proposed action" (40 CFR 1501.7). It is a means for early identification of 
important issues deserving analysis in an EIS. The scoping process for this EIS is discussed 
in greater detail later in this chapter. 

Preparation of the The DEIS had several parts. It described the proposed action and alternatives and the 

D raft[ potentially affected physical, biological, and human environments; provided an analysis of 
potential adverse effects; described mitigating measures to reduce adverse effects; and 
presented a record of consultation and coordination with others during the DEIS preparation. mila The DEIS was filed with the Environmental Protection Agency (EPA), and its availability 
was announced in the Federal Register. 

Public Comment A 45-day public comment period followed the release of the DEIS. During this period, 

Period public meetings and at least one hearing were held, and oral and written comments were 
received from the public. Comment letters and the specific responses are contained in 
Chapter 5 of this document. 

Preparation of the Oral and written comments on the DEIS are addressed in this FEIS. Any needed revisions 

Final EIS (FEISL were made to the FEIS before it was filed with EPA and made available to the public by 
announcement in the Federal Reeister. 

Record of Decision Following the release of the FEIS, there is a 30-day waiting period before any action can be 

m taken on the proposal. Then, a ROD documenting the final decision is issued. The 
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decisionmaking process on the Restoration Plan ends with a final decision by the Trustees 
regarding the Final Restoration Plan. The ROD is publicly released and announced in the 
Federal Repister. 

Implementation The selected alternative for the Final Restoration Plan is implemented after a final ROD has 
been signed. 

Scoping Process 

Public Involvement Roles of the Agencies 

The Trustee Council selected the USDA Forest Service to act as the lead agency in 
developing the EIS for the Restoration Plan (see 40 CFR 1501.5-7,1503.1, and 1508.16). 
The USDOI, the NMFS, the Alaska Department of Natural Resources (ADNR), the ADEC, 
and the ADF&G are acting as cooperative agencies with the Forest Service in preparing the 
EIS and scoping the action but are technically joint agencies in making the final decision. 

The lead agency is responsible for coordinating the public scoping process, which is required 
by 40 CFR 150 1.7. During the scoping process, the Forest Service coordinated with aected 
Federal, State, and local agencies and other interested parties, including the public; 
determined the scope and s i ~ c a n c e  of issues to be analyzed in the EIS; identified and 
eliminated issues that were not germane to the analysis; and oversaw development of the EIS. 
As required by the Council on Environmental Quality (CEQ) regulations at 1506.60, the 
planning record for the Restoration Plan EIS includes the data and information used in the 
analysis of the alternatives, swping records, a chronology, and other relevant information. 
The planning record is available for public review on request. 

Role of the Public 

The MOA between the Federal and State governments requires meaningful public 
involvement in the decisionmaking process. Toward that end, virtually all decisions made by 
the Trustee Council have been made in an open public forum with opportunity for public 
comment. Public comments received on the Restoration Framework document also were 
used to idente ~ i ~ c a n t  issues related to implementing a restoration program. A 
Summaiy ofAltematives for Public Comment on the Draft Restoration Plan was released in 
April 1993. Public comments on the Summary of Alternatives, the Draft Restoration Plan, 
and the DEIS will be used to refine the Final Restoration Plan. 

Since approval of the settlement, the Trustee Council has provided five different 
opportunities for formal public comments to be submitted. The first was in January and 
February 1992, to solicit input for the formation of a Public Advisory Group. The second 
occurred in May 1992, when the public was invited to comment on the Restoration 
Framework at meetings in Seldovia (teleconferenced to Port Graham), Homer, Kodiak, 
Juneau, Tatitlek, Valdez, ~eward, Whittier, Chenega Bay, Anchorage, Cordova, and 
Fairbanks. These comments were used to identify issues related to implementing a 
restoration program. The third period for public comment was in November 1992, when 
agencies and individuals were invited to an "open house" held in Anchorage to discuss input 
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for the DEIS. In the fourth period, a round of meetings was held in April 1993 to collect 
public comments on the Summary of Alternatives for Public Comment, released in April 
1993. These meetings were held in Chi& Lagoon, Chigtuk Lake, Chenega Bay, Karluk, 
Kodiak, Port Graham, Ouzinkie, Port Lions, Seldovia, Larsen Bay, Homer, Akhiok, Old 
Harbor, Nanwalek (English Bay), Anchorage, Valdez, Seward, Tatitlek, Juneau, Cordova, 
Fairbanks, and Whittier. A fifth period for public comment was held in late January and 
early February 1994 after the publication of the Draft Restoration Plan and the Revised 
Notice of Intent to prepare an EIS. A public meeting was held in Anchorage at that time. 

The DEIS and the Draft Restoration Plan were available for public comment for 45 days. 
The comments received fiom the public were used to create this FEIS. 

In addition, a Public Advisory Group, formed in October 1992, was established to provide 
comment to the Trustee Council on all matters relating to planning, evaluating, and allocating 
funds, as well as planning, evaluating, and conducting injury assessments and restoration 
activities. This group is made up of 15 members who represent a cross-section of the interest 
groups and the public affected by and concerned about the spill. Additionally, there are two 
ex officio members representing the Alaska Legislature. 

The Trustee Council has sought public comment on the following questions concerning the 
Draft Restoration Plan: 

Which resources and services should be targeted for restoration efforts? 

Should restoration actions address all injured resources and services, or should they 
address only those biological resources whose populations declined measurably as a 
result of the spill? 

How long should restoration actions last? 

Should they be undertaken until a resource or service has recovered, then stopped? 
Or should they continue beyond that determined point of restoration? 

Which restoration actions should be undertaken? 

Should the Restoration Plan include only those actions that are expected to produce 
substantial improvemept over the rate of natural (unaided) recovery? Or should 
actions believed to produce at least some improvement over the rate of unaided 
recovery be included as well? 

In what geographic area should restoration actions be taken? 

Should actions be limited to the spill area, or should they be taken in any area where 
there is a link to injured resources or services? 

To what extent, if any, should restoration actions create opportunities for human 
use? 

Should human use of, and access to, the spill area be decreased? Protected? 
Increased? Or should new opportunities for human use be considered? 
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l.SSlUS The interdisciplinary team (IDT) assigned to write the FEIS reviewed and analyzed the 
concerns and ideas expressed in the public involvement and interagency scoping. The 
following issue statements describe those concerns and ideas in general terms. The issue 
statements were evaluated to decide which issues were significant and should be addressed in 
the FEIS. 

The public, agencies, community leaders, and other knowledgeable individuals and 
organizations raised many issues during the scoping process. The agencies identified the 
sidcant issues based on "reviews of similar actions, knowledge of the area or areas 
involved, discussions with community leaders, andlor consultations with experts and other 
agencies familiar with such actions and their effects" (Forest Service Handbook 1909.15 
[11.5]). These issues are addressed in this document. 

Issues Addressed in the EIS 

Five of the issues raised during scoping were determined to be relevant to the environmental 
impact analysis and will be used to evaluate each alternative. Brief explanations of these 
issues are pzesented below. 

Issue 1: How would restoration activities contribute to restoring injured resources and 
services? 

This issue is central to the analysis performed in the EIS and the evaluation of restoration 
option effectiveness presented in the Draft Restoration Plan. In particular, the public is 
interested in how the rate of recovery of the resources affected by the spill will be affected by 
implementation of the restoration activities. The rate and degree of recovery could be 
measured by changes in population or distribution of species, the time required for recovery, 
or other factors. Besides changes in population and diversity, habitat conditions, and acreage 
or sites protected from development or other physical encroachment, changes in human use 
or management or changes in aesthetic quality also could affect the rate and degree of 
recovery. 

Issue 2: How would activities directed at injured resources and services afEect other 
resources and services? 

Each of the proposed restoration options aims to aid injured resources and services; however, 
the potential exists for other resources and services to be affected as well. Although an 
action could be designed to improve recovety of a specific resource, the same action also 
could indirectly affect other resources and services. Potential impacts include changes in the 
number or structure of other species populations as a result of restoration-associated changes 
in the amount or quality of available habitat or food sources. 

There would be no adverse impacts to these other resources from any of the alternatives 
under consideration in this EIS other than those shown in the economic analysis. The 
benefits to these other resources would be in the nature of restoring or protecting their habitat 
and/or increasing their food supply as secondary benefits of restoring or protecting the habitat 
of an injured resource. 
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Issue 3: What ecological change would occur in the spill area as a result of restoration 
activities? 

Ecological recovery in the spill area is the intent of the proposed restoration activities. The 
anticipated result of the combined restoration efforts is recovery of the ecosystem to prespill 
conditions and overall biodiversity levels. 

Issue 4: How would restoration activities affect land uses, local economies, and 
communities? 

Some proposed restoration activities may result in the creation or elimination of jobs; and the 
number and kinds of new jobs, as well as the income associated with them, are of interest to 
the public. A concern is that employment could be reduced in some resource development 
industries that may be adversely,affected by some restoration options. The effect of increased 
or decreased employment on the economy and services of the local communities also 
concerns the public, as well as government agencies and private industry. 

For example, the public has anticipated that changes in land use could result fiom land 
acquisition for protection of habitat. Ownership of some land could move fiom the private 
sector to the public sector. Increased protection of lands already under public management 
may be considered. Some changes in existing land management strategies could decrease 
opportunity for such activities as logging and mining; others could increase access to 
recreation sites and maintain opportunities for commercial tourism. The economic and 
infrastructure implications of these changes are considered in this document. 

Issue 5: What changes to subsistence uses would occur as a result of restoration activities? 

Some of the proposed restoration options are directed at restoring subsistence uses of 
resources in the spill area. Subsistence use was affected by contamination of resources used 
for subsistence and by users' perception of contamination. Subsistence users also report 
declines in the abundance of many subsistence resources. Restoration activities may focus on 
increasing the abundance of natural resources in the area used for subsistence. Subsistence 
use also may be affected by the implementation of options that are not intended to specifically 
address subsistence use; this potential for secondary impact is considered in the analysis of 
the alternatives. 

There are continuing human health and safety concerns that certain resources used for 
subsistence may have been contaminated. Eating oil-contaminated food is harmful to 
humans, as is direct physical contact with crude oil. To avoid injury to humans, fisheries 
were closed and harvesting of affected species was discouraged immediately after the spill 
occurred. Some of the restoration activities aim to decrease the levels of harmful 
hydrocarbons in resources used for subsistence. Others focus on obtaining information to 
determine the level of persistent contamination, if any, in harvested resources. 

Issues Not Addressed in this EIS 

The public raised many issues during the various public comment periods and public 
meetings that were relevant to developing the Draft Restoration Plan but are not relevant to 
analyzing the effects of the proposed action and alternatives. Those issues are identitied in 
the Restoration Framework document published in April 1992 and in the Draft Restoration 
Plan (November 1993). Those issues relate to planning and were dealt with in those 
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documents. They were determined to not address issues which would have a significant 
effect on the human environment. 

Impact Topics Studied by the EIS 
During the scoping process for the EIS and the Draft Restoration Plan, many resources and 
services were named as having been injured or reduced as a result of the EVOS. Tables 1-1 
and 1-2 show the resources and services that were identified at some point in the scoping. 
The injury status of these resources and the services they provide was evaluated in the 
development of the Draft Restoration Plan and was displayed in Appendix B, Tables B-4, B- 
5, and B-6 (pp. 35-55). Some resources identified in Table 1-1 showed no oil spill mortality. 
This was especially true of most.of the terrestrial mammals. Several other resources showed 
mortality but no measured population decline because of spill injury. Other resources 
identified by the public are believed to be recovering. Table B-1, in Appendix B of the Draft 
Restoration Plan, shows the latest information on the status of the injured resources and 
services. 

The brochure published in April 1993 listed the resources and the services they provide that 
were reduced or injured by the oil spill and categorized the natural resources by whether a 
population decline had occurred. In the Draft Restoration Plan released on November 28, 
1993, Table B-1, the injured biological resources were grouped by recovery status, not by 
measured population decline. The other resources and human uses injured or reduced also 
were shown. 
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Impact Topics 

Table 1-1 
Resources ldentified in Scopingl 

Mammals Fish and Shellfish Birds Intertidal 
Organisms 

Harbor Seal 
Sea Otter 
Killer Whale 
River Otter 
Black Bear 
Mountain Goat 
Deer 
Mink 
Dall Porpoise 
Sea Lion 

Cutthroat Trout 
Dolly Varden 
Pacific Herring 
Pink Salmon 
Sockeye Salmon 
Rockfish 
Tomcod 
Silver Salmon 
Northern 

Smoothtongue 
Chum Salmon 
King Salmon 
Bottomfish 
Candlefish 
King Crab 
Tanner Crab 
Dungeness Crab 
Shrimp 

Bald Eagle Seaweed 
Black Oystercatcher Snail 
Common Murre Barnacle 
Harlequin Duck Sea Urchin 
Marbled Murrelet 
Pigeon Guillemot 
Eider Duck 
Other Ducks 
Swan 
Brant 
Canada Geese 
Loon 
Cormorant 
Grebe 
Bonaparte's Gull 
Arctic Tern 
Black-Legged Kittiwake 
Tufted Pu6n 

'Note: Common names of species used in public comments. 
Source: Summary of Public Comment on Alternatives, EVOS Trustee Council, September 
1993. 

Table 1-2 
Services and Other Resources ldentified in Scoping 

Eewkee (Human Uses) Other Resources 

Commercial Fishing 
Commercial Tourism 
Passive Use 
Recreation Including 

Sport Fishing, Sport Hunting, 
And Other Recreation Use 

Subsistence 

Air, Water, and 
Sediments 

Archaeological 
Resources 

Designated Wilderness Areas 

Source: Summary of Public Comment on Alternatives, EVOS Trustee Council, September 
1993. 

The IDT considered the various proposed alternatives and the issues raised in public 
comment and selected the following impact topics to cover these issues analytically. Some of 
the key factors that were considered included: whether any actions are proposed that are 
likely to have an environmental impact; and, the issues and concerns raised by the public 
during scoping. This information, along with the public comment, and the recovery status of 
the resources and services is the.basis for the decision to analyze the impacts to the following 
resources and services: 
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rn 
Pink Salmon 
Pacifc Herring 

Sockeye Salmon 

Jn-s (Such as'clams, Fucus, Mussels, Limpets, etc.) 

Marine Mammals 
Harbor Seals 

ms!s 
Common Murres 
Marbled Murrelet 

Sea Otters 

Harlequin Duck 
Pigeon Guillemot 

Other Resources 
Designated Wilderness Areas Archaeology 

Services (Human Uses) 
Commercial Fishing Sport Fishing 
Recreation Tourism 
Subsistence 

In addition to the resources and services analyzed in this FEIS, the restoration program may 
include other resources with injuries related to the spill. These resources include killer 
whales, river otters, bald eagles, black oystercatchers, rockfish, and subtidal organisms. At 
this time, actions that have been identified for these resources are primarily monitoring and 
research activities, or management based actions. These types of actions are outside the 
scope of analysis in this FEIS. 

Endanaered S~ecies  

Following is a biological assessment of the effects of the action alternatives on Threatened 
and Endangered Species known to occur within the EVOS area. The Ofice of Endangered 
Species, Fish and Wildlife Service, Region 7, determined the occurrence of the species 
considered. As restoration actions are proposed, each will be re-evaluated for compliance 
regarding its effects on rare and endangered species. 

Current Endangered and Threatened Species in EVOS Area 

Short-tailed Albatross (Diomedea albatrus) - Status: Endangered 
A remnant population of short-tailed albatrosses breeds on a small island off Japan (AOU 
1983). The species is considered a rare summer and fall visitant to oceanic and continental 
shelf waters of the Gulf of Alaska (DeGange and Sanger 1986). None were sighted anywhere 
in Alaskan waters during surveys of the Alaskan Outer Continental Shelf Environmental 
Assessment Program in the 1 9701s, and there have been few sightings in the Gulf of Alaska 
in the past 10 years. Alternatives 2,3,4, and 5 will not affect the short-tailed albatross 
because the chances of this species occurring in the EVOS area are extremely small. 

American ~ e r e ~ r i n e  falcon (Falco peregrinus anatum) - Status: Endangered 
Actions proposed under Alternatives 2,3,4, and 5 will not affect American peregrine falcons 
that may migrate through the EYOS area. Habitat acquisition would provide more habitat for 
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avian prey of this sub-species than would likely occur under the No Action Alternative in the 
long term. 

Arctic ~eregrine falcon (Falcoperegrinus tundrius) - Status: Threatened 
This race of peregrine falcon has been proposed for de-listing, and will not be affected by 
Alternatives 2,3,4, and 5 because the chances of it occurring in the EVOS area are 
extremely small. There is some doubt whether there are any records for this race within the 
EVOS zone. However, any habitat acquisition will provide added protection to any Arctic 
peregrine falcons and their avian prey that may occur in the EVOS area. 

Aleutian Canada eoose (Branta canadensis leucopareia) - Status: Threatened 
This endangered race of Canada goose breeds on a few islands in the Aleutians, and on one 
of the Semidi Islands, just within the southern limits of the EVOS region. This sub-species is 
believed to migrate directly between breeding islands and their wintering grounds in the 
Pacific Northwest. There are no records of this race within the EVOS zone other than at the 
Semidi Islands. Therefore, Alternatives 2,3,4, and 5 should have no adverse affect on the 
Aleutian Canada goose, although any habitat acquisition will provide added protection to any 
Aleutian Canada geese that may happen to occur in the EVOS area. 

Steller's eider (Polysticta stelleri) - Status: Proposed Threatened 
This species was considered a rare winter visitant to the EVOS area in the early 1970's 
(Islieb and Kessel, 1973), and none have been seen since the EVOS during intensive marine 
bird surveys of PWS in March or July (Agler, Seiser, Kendall and Irons, written cornm., 
1994). Actions proposed under Alternatives 2,3,4, and 5 will not affect this species 
adversely. Cleaning remaining oil fiom beneath mussel beds, a proposed summer restoration 
action, would benefit intertidal foraging habitat by decreasing the chances for oil 
contaminating the eider's food supply. 

Conclusions 

S~ecies Determination 
Short-tailed albatross No adverse effects 
(Diomedea albatrus) 
American peregrine falcon No adverse effects (may benefit) 
(Falco peregrinus anatum) 
Arctic peregrine falcon No adverse effects 
(Falco peregrinus tundrius) 
Aleutian Canada goose No adverse effects 
(Branta canadensis leucopareia) 
Steller's eider No adverse effects (may benefit) 
(Polysticta stelleri) 

Possible Conflicts Between the Pro~osed Action and Other Plans 

The NEPA requires an analysis of impacts on the human environment. Some topics required 
to be studied by NEPA are not affected by the proposed action. These include land use plans 
and coastal zone management plans and are discussed below. 

A review of the Coastal Management Programs and other land management plans to 
identify any conflicts between them and the Draft Restoration Plan (the proposed action in 
the FEIS) was made in accordance with 40 CFR 1502.16(c). 

CHAPTER 1 W 15 



Purpose 1 and Need 

The programs and plans that were reviewed include: 

The 1964 Chugach National Forest Land and Resource Management Plan, as amended. 
The Kodiak National Wildlife Refbge CCP. 
The Alaska Maritime National Wildlife Rehge CCP. 
The Kenai Fjords National Park General Management Plan (GMP) (1 984) 
The Katmai National Park and Preserve GMP, Wilderness Suitability, and Land 
Protection Plan (LPP) (1 986) 
The Kenai Fjords LPP (1 988 as amended 1992) 
The Kenai Fjords Wilderness Recommendations FEIS (1 988) 
The Katmai National Park and Preserve Wilderness Recommendations FEIS (1988) 
The Bureau of Indian Affairs (BIA) land use plans for restricted Native allotments 
Eyak Lake AMSA Cooperative Management Plan 
The 1986 Kenai River Comprehensive Management Plan. 
The 1988 Prince William Sound Area Plan for State Lands. 
The 1989 Alaska Coastal Management Program (ACMP) Statutes and Regulations. 
The 1989 City of Whittier Coastal Management Program. 
The Valdez Coastal Management Program, reprinted July 1992. 
The 1986 Cordova Coastal Management Program. 
The 1990 Kenai Peninsula Borough Coastal Management Program. 
The 1992 Port Grahdanwalek  Area Which Merits Special Attention. 
The 1983 Kodiak Island Borough Coastal Management Program. 
The Regional Comprehensive Salmon Enhancement Plans for: 

Prince William Sound, 1983, 1986, and 1994; 
Cook Inlet, 1982; and, 
Kodiak, 1984 and 1992. 

Findings 

Chugach The Forest Planning 
Staff reviewed the relationship between the Chugach Forest Plan and EVOS activities and 
reached the following conclusions: 

1. Current Forest Plan management direction allows for implementation of EVOS restoration 
activities identified in the Draft Restoration Plan. 

2. Habitat protection and acquisition are compatible and consistent with Forest Plan 
direction. Much of the Chugach National Forest has a protective management prescription 
and is naturally protected because of remoteness or topography. 

3. The Forest Plan does not need to be amended to achieve the goals of the Draft Restoration 
Plan. 

4. Restoration activities approved to date are appropriate and consistent with the current 
Forest Plan management prescriptions section where appropriate management practices and 
activities are identified. 

5. The goals and objectives of the proposed EVOS Monitoring and Research programs are 
fully compatible with those outlined in the Forest Plan. 
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6. I f h d e d  and implemented, many of the scheduled Chugach National Forest projects will 
provide incidental benefits toward reaching EVOS restoration objectives. 

National Wildlife Refuge Svstem Com~rehensive Conservation Plans. The Fish and 
Wildlife Service has reviewed the relationship between the Kodiak National Wildlife Refuge 
CCP, and Alaska Maritime National Wildlife Refuge CCP, and the EVOS Draft Restoration 
Plan and reached the following conclusions: 

Habitat protection and acquisition are compatible and consistent with the Kodiak 
National Wildlife Refuge and Alaska Maritime National Wildlife Refuge CCP's. 

- Acquisition of high value habitats and inholdings within the Kodiak National Wildlife 
Refuge and Alaska Maritime National Wildlife Refuge is supported by the CCP's. Also, 
the Kodiak National Wildlife Refuge Land Protection Plan describes and set priorities for 
all refuge inholdings for protection status. 

- Certain specific actions that could be undertaken in implementing the Restoration Plan, 
such as developing new facilities or employing habitat manipulation techniques, could be 
in conflict with refuge plans. However, the Draft Restoration Plan does not identlfy 
where any actions will occur and requires that all actions be in compliance with Federal 
and State laws and regulations. There is no provision or direction in the Draft 
Restoration Plan to conduct activities on any Federal, State, or private lands when the 
land manager is not in agreement with the action. 

National Park Svstem Plans. The National Park Service has reviewed the relationship 
between the proposed action and the GMP's and LPP's for Kenai Fjords National Park and 
Katmai National Park and Preserve, and we reached the following conclusions: 

- Habitat protection and acquisition are compatible and consistent with the GMP's and 
LPP's for Kenai Fjords National Park and Katmai National Park and Preserve. 

- Acquisition of high value habitats and inholdings within Kenai Fjords National Park and 
Katmai National Park and Preserve is supported by the GMP's and LPP's. 

- The National Park Service is not aware of any conflicts between the Draft Restoration 
Plan the Park GMP's and LPP's. 

Bureau of Indian Affairs Restricted Native Allotments. The Bureau of Indian Affairs 
indicated that there are no conflicts between the proposed action and land use plans for 
restricted Native allotments managed by the Bureau. They also stated that they will continue 
to work with the affected tribes to ensure subsistence activities and resources are restored 
and protected. 

Prince William Sound Area Plan for State Lands. The areawide land management 
policies outlined in Chapter 2 of the Area Plan consist of goals and management guidelines 
for coordination and public notice; fish and wildlife habitat and harvest areas; floating 
residential and commercial facilities; forestry; instream flow; mariculture; materials; public 
and private access; recreation, tourism, cultural and scenic resources; settlement; shoreline 
development; subsurface resources; and transportation and utilities. Many of the 
management guidelines presented in the Area Plan compliment restoration objectives 
outlined in the Draft Restoration Plan. While some of the activities that could be carried out 
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on State land within Prince William Sound could conflict with restoration objectives, the 
Area Plan itself does not conflict with the Draft Restoration Plan. 

Alaska Coastal Mana~ement Propram Statutes and Re~ulations. The pertinent section 
of the ACMP is 6 AAC Chapter'80. This chapter details the standards used by State 
agencies in carrying out their responsibilities under the Alaska Coastal Management Act. 
Standards have been established for activities related to coastal development; geophysical 
hazard areas; recreation, energy facilities; transportation and utilities; fish and seafood 
processing; timber harvest and processing; subsistence; habitats; air, land, and water quality; 
historic, prehistoric, and archaeological resources; and areas that merit special attention. 

All of the standards in the Alaska Coastal Management Act are designed to minimize 
conflicts between resource use and resource protection. The intent of the standards appears 
to be maintaining a healthy functioning ecosystem. Objectives of the ACMP, under which 
fall the coastal management programs of all borough, city, or Areas Meriting Special 
Attention (AMSA's) are outlined below. 

- The use, management, restoration, and enhancement of the overall quality of the coastal 
environment; 

- the development of industrial or commercial enterprises that are consistent with the 
social, cultural, historic, economic, and environmental interests of the people of the 
State; 

- the orderly, balanced utilization and protection of the resources of the coastal area 
consistent with sound conservation and sustained yield principals; 

- the management of coastal land and water uses in such a manner that, generally, those 
uses that are economically or physically dependent on a coastal location are given higher 
priority when compared to uses that do not economically or physically require a coastal 
location; 

- the protection and management of historic, culturaI, natural, and aesthetic values and 
natural systems or processes within the coastal area; 

- the prevention of damage to or degradation of land and water reserved for their natural 
values as a result of inconsistent land or water usages adjacent to that land; 

- the recognition of the need for a continued supply of energy to meet the requirements of 
the State and the contribution of a share of the State's resources to meet National energy 
needs; and, 

- the full and fair evaluation of all demands on the land and water in the coastal area. 

The ACMP policies, standards, and objectives are not in conflict with the goals and 
objectives of the Draft Restoration Plan. The Draft Restoration Plan is consistent with the 
ACMP to the maximum extent practicable. 

Evak Lake AMSA Cooaerative Manaeement Plan. The policies and guidelines of the 
Eyak Lake AMSA Cooperative Management Plan are designed to protect to the maximum 
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extent possible resource values important to the community, and it does not appear there is 
any conflict between the Draft Restoration Plan and the Eyak Lake AMSA. 

Kenai River Comurehensive Mana~ement Plan. The goals and objectives section is the 
pertinent section of the Kenai River Management Plan. The plan is designed to protect and 
perpetuate the fish and wildlife and their habitats along the Kenai River while protecting and 
enhancing public use and enjoyment of the river. These goals and objectives are in harmony 
with the Draft Restoration Plan goals and objectives, and there are no apparent conflicts 
between the two plans. 

City of Whittier Coastal Mana~ement Proaram. The City of Whittier Coastal 
Management Program covers the western and southern portion of Passage Canal from the 
Anchorage Municipality boundary to about one mile east of Shotgun Cove. The goals and 
objectives outlined in the program revolve around a theme of providing for orderly 
development of the Whittier coastal management area while protecting other resource values 
to the extent possible. Improving access to Whittier and Shotgun Cove and developing 
Shotgun Cove for residential use and as a small boat harbor are examples of the plan goals. 
Two areas which merit special attention are identifed in the plan, the Shotgun Cove/Emerald 
Bay Subdivision and the Whittier Port and Harbor. 

The Whittier CMP policies are designed to minimize impacts to coastal resources while 
allowing appropriate development to occur within the coastal area. The goals, objectives, 
and policies of the Whittier CMP are not in conflict with the goals and objectives of the Draft 
Restoration Plan. 

Valdez Coastal Manaaement Proaram. This program covers the Valdez Municipal 
Boundary and roughly extends fiom the mouth of Valdez Narrows on the west to Keystone 
Canyon on the east. The goals of the program are designed to facilitate reasonable 
community expansion and development while meeting resource protection laws and 
regulations. The goals dealing with industrial, commercial, and residential development 
could be construed to be in conflict with the Draft Restoration Plan. However, this 
development is focused in areas already receiving high human use or on lands with low value 
as habitat for injured resources. Other coastal program goals are designed to protect coastal 
habitats and scenic beauty and therefore compliment the objectives of the Draft Restoration 
Plan. 

Cordova Coastal Mana~ement Propram. The Cordova Coastal Management Program 
covers the city limits of Cordova. The objectives outlined in the program are to be used in 
evaluating plans or permit applications for development within the program boundaries. 
They are designed to minimize impacts to the coastal zone while allowing for water-related 
or water-dependent uses. These objectives do not appear to conflict with the goals and 
objectives of the Draft Restoration Plan. 

Port GrahamNanwalek AMSA. This AMSA covers most of the Port Graham and 
Nanwalek Village Corporation lands to the west of Kachemak Bay State Wilderness Park. 
The AMSA includes Windy Bay, Port Chatham and the Chugach Islands. The area was 
designated as an AMSA to 1) protect traditional human subsistence needs, 2) maintain the 
high quality and productivity of important coastal habitats and resources; 3) minimize 
conflicts between uses of coastal resources and development activities; and 4) preserve 
unique cultural values, lifestyles, sites of historic and archaeological significance, and areas 
of outstanding scenic beauty. The goals for water quality, coastal erosion, fish and wildlife 
habitat, subsistence, commercial fishing, mariculture, cultural resources, transportation, 
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recreation and tourism, navigation obstruction, timber harvest, fish and seafood processing, 
and oil spill emergency preparedness and response--and the enforceable policies developed 
to further those goals--go beyond the Kenai Peninsula Borough Coastal Management 
Program in providing protection to resources. There does not appear to be any conflict 
between the goals and policies of this program and the Draft Restoration Plan. 

Kenai Peninsula Borouph Coastal Mana~ement Propram. The Kenai Peninsula 
Borough Coastal Management Program covers the entire Kenai Peninsula Borough up to the 
1,000-ft contour. It is tiered off the ACMP and provides more specific direction on review of 
uses and activities requiring permits and approvals within the coastal zone. Broad goals, 
specific objectives, and enforceable policies are spelled out for coastal development; 
geophysical hazards; recreation and public access; energy and industrial development; 
transportation and utilities; fishing and seafood processing; mariculture; timber management; 
mining and mineral processing; subsistence; fish and wildlife habitat; air, land, and water 
quality; and archaeological and historic resources. 

The goals, objectives and policies are designed to allow for compatible development while 
maintaining a quality environment. There does not appear to be a conflict between the Kenai 
Peninsula Borough Coastal Management Program and the Draft Restoration Plan. 

Kodiak Island Boroush Coastal Manasement Program. The Kodiak Island Borough 
Coastal Management Program covers the entire Borough, fiom sea level to the tops of the 
mountains. The Borough boundary is the Kodiak Archipelago. Goals, objectives, and 
policies that address coastal development; recreation; energy facilities; transportation; 
utilities; fisheries; timber harvesting and processing; agriculture; and mining and mineral 
processing provide direction in reviewing and approving activities and uses of the coastal 
zone. These goals, objectives, and policies are tiered off of the ACMP. There does not 
appear to be any conflict between this coastal management program and the Draft 
Restoration Plan. 

Reeional These documents provide 
comprehensive plans for the management, rehabilitation and enhancement of salmon 
resources according to State of Alaska Legislative mandate (Chapter 1 13 SLA 197 1) that 
directed the Alaska Department of Fish and Game to "develop and continually maintain a 
comprehensive, coordinated long-range plan for the orderly present and long-range 
rehabilitation ... of all aspects of the state's fishery." Projects that may be proposed and 
funded as a result of this programmatic EIS will be reviewed according to this established 
plan to assure that they will be consistent projects identified in that plan. The goals and 
objectives of the Restoration Plan are consistent with those of the Regional Comprehensive 
Salmon Enhancement Plans. (Cook Met Regional Planning Team, 1981; Kodiak Regional 
Planning Team, 1992; Prince William Sound Planning Team, 1983; 1986) 

Impacts and Alternatives Considered But 
Not Analyzed in Detail in the EIS 
The following are those impact topics and alternative elements considered but not analyzed 
in detail in the development of this FEIS. The topics and elements are briefly described and 
the reasons for not pursuing them further are given. 
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Jrnpact Topics Not Resources and the services they provide that currently are recovering and are not the subject 

Analvzed of proposed restoration actions under any of the proposed alternatives, except that monitoring 
and research may be done to ensure that the resources do recover fully. These resources are 
as follows: 
- Bald eagle--recovering, 
- black oystercatcher--recovering, 
- intertidal organisms (other than clams, mussels, and Fucus)--no actions proposed, 
- killer whale--recovering, and 
- subtidal organisms--no actions proposed. 

The status of recovery of the following resources and services is unknown at this time. 
Impacts on these resources and services will not be analyzed in the FEIS, except as noted. 
They represent a minor portion of the various alternatives and thus would have few actions 
associated with them other than monitoring. 

Biological Resources: 
- Cutthroat trout--no actions proposed (except creating or enhancing runs for sport fishing, 

which is an injured service), 
- Dolly Varden--no actions proposed (except creating or enhancing runs for sport fishing, 

which is an injured service), 
- river otter--no actions proposed, and 
- rocldish--no actions proposed. 

Services (Human Uses): 
- Sport hunting--Sport hunting is most directly affected by specific agency regulations of 

the ADF&G. 
- Passive uses--Injuries to passive uses are tied to public perceptions of injured resources. 

Any restoration objective that aids recovery of injured resources, or prevents M e r  
injuries, will help recovery of passive-use values. Passive uses will have recovered 
when people perceive that aesthetic and intrinsic values associated with the natural 
resources injured by the spill area are no longer diminished. 

Alternative Elements Agency Management Actions 
Not Considered in 
Detail The Trustee Council uses funds from the civil settlement for activities to restore injured 

resources and the services they provide. The Trustee Council does not manage fish and 
wildlife resources or manage land. Fish and game management decisions are made by fish 
and game boards, or by appropriate Federal or State agencies. Before the oil spill, there 
existed a level of management activity suEcient to appropriately manage the fish, wildlife, 
and habitat in the oil spill area. That level of management is funded through normal agency 
appropriations. 

The Trustee Council may fund research necessary for restoration. The analysis in the FEIS is 
limited to those actions funded by the Trustee Council that impact (positively or negatively) 
the resources identified as the subject of some action (impact topics). 

Monitoring and Research 

The alternatives analyzed in this FEIS consist of four categories of restoration activities: 
administration and public information, monitoring and research, general restoration, and 
habitat protection. Of the anticipated activities that may occur under each of these categories, 
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only some activities in the general restoration and habitat protection categories have the 
potential to produce environmental effects to be analyzed in this FEIS. Other activities, 
especially monitoring and research, could result in projects that would be only informational 
in nature but extremely beneficial to the restoration of injured resources or the services they 
provide. These benefits either depend on the results of research that is not yet completed or 
require an agency management action that is outside the jurisdiction of the Trustee Council. 
Therefore, the impacts of these actions will not be analyzed in this FEIS. 

For example, the restoration program may include research projects designed to determine if 
changes in the forage fish populations are contributing to the long-term decline or slow 
recovery of the injured marbled murrelet populations. The implementation of research 
projects is not likely to produce an environmental effect, although this will be determined 
during the project-specific NEPA assessment at the time the research is undertaken. In this 
example, there are at least two possible outcomes from the research: 

1. Key forage fish populations are stable and readily available in important marbled 
murrelet foraging areas, or 

2. Forage fish populations are lower than expected in important marbled murrelet foraging 
areas. 

Either of these findings provide valuable information in the restoration effort to help marbled 
murrelets. In the first case, scientists and managers would know to focus their restoration 
efforts on other possible explanations, such as disease or habitat loss. In the second case, 
efforts could be made to improve the forage fish populations. Some of these activities, such 
as management changes to commercial fisheries, are outside the jurisdiction of the Trustee 
Council. In this example, the decision to implement management changes that could cause a 
change in the forage fish population and, subsequently, a change in the recovery of marbled 
murrelets may be made by the State Board of Fish and Game or appropriate federal agency 
and is outside the authority of the Trustee Council. 

Because it is impossible to predict the outcome of potential research activities that may be a 
part of the restoration program alternatives, these activities are not included in the analysis of 
effects in this FEIS. Similarly, monitoring and general restoration projects that are designed 
to improve our ability to manage an injured resource but require action outside the authority 
of the Trustee Council is beyond the scope of this FEIS. 
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Chapter 2 

Alternatives, 
Including The 
Proposed Action 

Introduction 
This chapter describes the array of management alternatives considered in the development 
of the Exxon Valdez Restoration Plan. It covers the five alternatives for restoration, 
including the "no action" alternative. The injured resources and services (human uses) that 
would likely be affected by implementation of each of the alternatives are summarized below 
under the Comparison of Alternatives section. For more detailed information about the 
alternatives, please refer to the Draft Exxon Valdez Oil Spill Restoration Plan Summary of 
Alternatives for Public Comment (EVOS Trustee Council, April 1993; hereafter referred to 
as the brochure) and the Draft Exxon Valdez Oil Spill Restoration Plan (EVOS Trustee 
Council, November 1993). 

Each of the alternatives addresses policies for selecting possible restoration activities. Each 
of the alternatives is made up of variations of four basic categories of activities: (1) Habitat 
Protection and Acquisition; (2) General Restoration of resources and services; (3) 
Monitoring and Research; and (4) Administration and Public Information. The General 
Restoration category contains general types of actions designed to achieve a particular 
objective in relation to an injured resource. ("Actions" is the term used to refer to site- 
specific projects to be implemented to achieve the goals of the alternative.) The analysis in 
this final environmental impact statement (FEIS) pertains to the alternatives and the their 
associated action patterns but does not consider individual actions. Appropriate site-specific 
environmental analysis will be conducted by the appropriate agencies for all future actions. 
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An Ecosvstem 
Approach 

Alternative 5 contains an element not present in the other alternatives. In response to public 
comments that a fund should be set aside for long-term restoration and research activities, the 
proposed action includes the establishment of a Restoration Reserve. 

Program Elements Common to All 
Alternatives 

- Restoration should contribute to a healthy, productive and biologically diverse ecosystem 
within the spill area that supports the services necessaq for the people who live in the 
area. 

- Restoration will take an ecosystem approach to better understand what factors control the 
popuIations of injured resources. 

These policies recognize that i-ecovery fiom the oil spill involves restoring the ecosystem 
as well as restoring individual resources. An ecosystem includes the entire community of 
organisms including people that interact with one another and their physical surrounding, 
including people and their relationship with other organisms. The ecosystem will have 
recovered when the population of flora and fauna are again present, healthy, and 
productive; there is a fill complement of age classes; and people have the same 
opportunities for the use of public resources as they would have had if the oil spill had not 
occurred. Restoration proposals should, as much as practical, reflect an understanding of 
their impact on ecosystem relationships of related resources and services. 

For General Restoration activities, preference is given to projects that benefit multiple 
species rather than to those that benefit a single species. However, effective projects for 
restoring individual resources will also be considered. This approach will maximize 
benefits to ecosystems and to injured resources and services. 

Habitat Protection and Acquisition emphasizes protection of multiple species, ecosystem 
areas, such as entire watersheds, or areas around critical habitats. This approach will be 
more likely to ensure that the habitat supporting an injured resource or service is 
protected. In some cases, protection of a small area will benefit larger surrounding areas, 
or provide critical protection to a single resource or service. 

Monitoring and Research activities require more than resource-specific investigations to 
understand the factors affecting recovery from the oil spill. Restoration issues are 
complex, and research must often take a long-term approach to understand the physical 
and biological interactions that affect an injured resource or service, and may be 
constraining its recovery. The results of these efforts could have important implications 
for restoration, for how fish and wildlife resources are managed, and for the communities 
and people who depend upon the injured resources. 

Restorina a Service - Projects designed to restore or enhance an injured service must have a suEcient 
relationship to an injured resource. 
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Compet~tmn and . . 
Efficiency 

This policy requires that a project to restore or enhance an injured service must be 
suEciently related to a natural resource. It can be related to a natural resource in various 
ways. It could directly restore a resource, provide an alternative resource, or restore 
access or people's use of the resource. The strength of the required relationship has not 
been defined by law, regulation, or the courts. However, a connection with an injured 
resource is necessary. In determining whether to fund a project to restore services, the 
strength of the project's relationship to injured resources will be considered. 

- Competitive proposals for restoration projects will be encouraged. 

Most restoration proiects have been undertaken by state or federal agencies. However, - " - 
the number of competitive contracts awarded to nongovernmental agencies have increased 
each year and will continue to increase. 

This policy encourages active participation from individuals and groups in addition to the 
trustee agencies and may generate innovation and cost savings. This approach may be 
inappropriate for some restoration projects, but, where appropriate, competitive proposals 
will be sought for new project ideas and to implement the projects themselves. 

- Restoration will take advantage of cost sharing opportunities where effective. 

- Restoration should be guided and reevaluated as information is obtained from damage 
assessment studies and restoration actions. 

Activities should be coordinated to decrease project costs and be designed to assess and 
incorporate available and late-breaking information to ensure the most effective restoration 
program. 

- Proposed restoration strategies should state a clear, measurable and achievable end point. 

A clear, measurable, and achievable endpoint is necessary to determine whether a strategy 
is successful. 

- Restoration must be conducted as efficiently as possible, reflecting a reasonable balance 
between costs and benefits. 

This policy reflects the important fact that there is not sufficient money available to 
complete all useful restoration activities. Implementation of this policy will not be based 
on a quantified costibenefit analysis, but on a broad consideration of the direct and indirect 
costs, and the primary and secondary benefits. It will also take into account whether there 
is a less expensive method of achieving substantially similar results. 

- Priority shall be given to strategies that involve multi-disciplinary, interagency, or 
collaborative partnerships. 

Projects that use this type of approach are more likely to take advantage of a diversity in 
viewpoints, skills, and strengths and will be more likely to result in cost-effective 
restoration. 
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Scientific Review - Restoration projects will be subject to open, independent scientific review before Trustee 
Council approval. 

This policy continues an existing practice. Independent scientific review gives an 
objective evaluation of the scientific merits of the project. It also assures the public that 
scientific judgements are without bias. 

- Past performance of the project team should be taken into consideration when making 
funding decisions on future restoration projects. 

The ability to complete projects in a timely and effective manner is essential to the 
restoration effort. 

- Restoration will include a synthesis of findings and results, and will also provide an 
indication of important remaining issues or gaps in knowledge. 

To the extent possible, all restoration actions will take into account the other relevant 
activities to help the Trustee Council conduct an integrated research program. In addition, 
a synthesis of findings and results will be available for the public, scientists, and agency 
staff to help understand the status of injured resources and services, and to plan for future 
restoration. 

Public Particigation - Restoration must include meaningful public participation at all levels - planning, project 
design, implementation and review. 

Public participation is not a once-a-year government activity limited to commenting on 
draft documents. Rather, to the greatest extent possible, individual projects should 
integrate the affected and knowledgeable public in planning, design, implementation, and 
review of these subjects. Some projects have a more easily identifiable public, for 
example those designed to affect services or the resources that support them. However, 
incorporating public preferences and information into any project is likely to improve its 
cost-effectiveness, take advantage of available knowledge, and help ensure that the 
restoration program is understood and accepted by the public. 

The Trustee Council has emphasized its commitment to involve the public in all phases of 
restoration activities. Evidence of meaningful public involvement will be sought as part of 
the project evaluation process. 

- Restoration must reflect public ownership of the process by timely release and reasonable 
access to information and data. 

Information from restoration projects must be available to other scientists and to the 
general public in a form that can be easily used and understood. An effective restoration 
program requires the timely release of such information. This policy underscores the fact 
that since the restoration program is funded by public money, the public owns the results. 

4 W 2 CHAPTER 



Normal Aaencv 
Activities 

Alternatives 2 
- Government agencies will be funded only for restoration projects that they would not have 

conducted had the spill not occurred. 

Many public comments have expressed concern that restoration funds should not support 
activities that government agencies would do anyway. This policy addresses that concern 
and a f f i s  the practice that has been in effect since the beginning of the restoration 
process. To determine whether work would have been conducted had the spill not 
occurred, the Trustee Council will consider agency authorities and the historic level of 
agency activity. 
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Alternative I : 
No Action 
The "no action" alternative required by the National Environmental Policy Act (NEPA) 
consists entirely of normal agency management activities, which are described below. If this 
alternative were implemented, current management would continue, no new activities or 
programs would be instituted as a result of the oil spill, and the scope of present activities 
and programs would not change. Agency monitoring of natural recovery would remain at 
present levels, and agency responsibilities would remain unchanged. None of the remaining 
funds from the civil settlement would be spent if this alternative were implemented. 

The following text briefly summarizes the normal agency management activities that would 
apply to the EVOS area. The U.S. Forest Service manages the Prince William Sound portion 
of the Chugach National Forest with a primary management emphasis on recreation and fish 
and wildlife. No timber harvesting is planned within the Prince William Sound area at this 
time. Recreation management is primarily directed at providing marine-based recreation, 
cabins, and wilderness experience. Wildlife and fish management is directed at improving 
habitat for sport and commercial species and subsistence use and of maintaining wild stock 
habitat. 

The National Oceanic and Atmospheric Administration's (NOAA) normal agency 
management activities for living marine resources in Alaska occur principally under three 
statutes: The Magnuson Fisheries Conservation and Management Act, which calls for 
NOAA to manage the commercial fisheries in Federal waters by developing and 
implementing Fishery Managevent Plans; the Endangered Species Act, which requires the 
protection of, and promotes the recovery of, endangered and threatened species; and the 
Marine Mammal Protection Act, which requires the conservation, protection, and 
management of species of whales, porpoises, and pinnipeds fiom adverse human activities. 
All of these management activities are implemented through regulation, enforcement, and 
research. 

The U.S. Fish and Wildlife Service (USFWS) manages the national wildlife refuges to 
accomplish the following purposes: 

- To conserve fish and wildlife populations and habitats in their natural diversity, including 
but not limited to marine mammals; marine birds and other migratory birds; the marine 
resources upon which they rely; and bears, caribou, and other mammals. 

- To fulfill the international treaty obligations of the United States with respect to fish and 
wildlife and their habitats. 

- To provide the opportunity for continued subsistence uses by local residents. 

- To provide a program of national and international scientific research on marine resources. 

- To ensure, to the maximum extent practicable, water quality and necessary water quantity 
within refuges under its management. 
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There are currently no plans to change any USFWS management activities in response to the 
oil spill. 

The National Park Service (NPS) manages the National Park System and the National 
Historic Register to accomplish the following purposes: 

- To conserve the scenery and the natural and historical objects and the wildlife therein and 
to provide for the enjoyment of the same in such manner and by such means as will leave 
them unimpaired for the enjoyment of future generations. 

- To provide the opportunity for continued subsistence uses by local residents. 

- To document and protect nationally si@~cant archeologial and historic resources. 

The Alaska Department of Environmental Conservation (ADEC) regulates activities that 
could directly affect resources because of pollution or other environmental injury. It 
formulates regulations limiting the amount, kind, and location or other restrictions necessary 
to protect the resources and environment. The ADEC is involved in education efforts and 
technology transfer directed at reducing pollution. 

The Alaska Department of Natural Resources (ADNR) manages State land and resources 
and regulates timber harvest on private and State land under the Alaska Forest Practices Act. 
Through the State Ofice of History and Archaeology, ADNR is responsible for protection of 
archaeological resources statewide. In the spill area, the ADNR manages Shuyak State Park 
(Afognak Island), Kachemak Bay State Park (Kenai Peninsula), and several marine parks in 
Prince William Sound; conducts an active oil and gas leasing program in Cook Inlet; and 
authorizes use of public waters, for example, for hatcheries and glacier ice harvesting. 
Management of State-owned lands in the spill area also includes such actions as authorizing 
aquatic farming, timber transfer facilities, or shore fishery leases on tidelands; selling certain 
designated uplands; transferring uplands to municipalities to fulfill their entitlements; issuing 
rights-of-way across State lands; and entering into land exchanges or cooperative 
management agreements beneficial to the State. 

The Alaska Department of Fish and Game (ADF&G) is charged with managing, protecting, 
and enhancing the fish, game, and aquatic plant resources of the State. Functions include 
managing harvests to ensure sustained yields of wild stocks of fish and game, granting 
permits for activities in anadromous fish streams, administering ADF&G Special Areas, 
overseeing and coordinating fisheries enhancement activities, and collecting data on 
subsistence harvest activities. In addition, the Department reviews and comments on a 
variety of permit applications and plans that potentially impact State-managed species and 
habitats. The ADF&G also makes management recommendations to the State Board of 
Fisheries and Game, which is responsible for determining fish and wildlife allocation issues 
and establishing harvest regulations. The ADF&G has the authority to order emergency 
harvest openings and closures. 
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Assumptions 
fQLbmm3 
Assessment 

Used One aspect of si@lcance to the analysis of the alternatives in this EIS is the as~umption that 
under Alternative 1 -- the No Action alternative -- the private lands in the EVOS area are 
subject to private use and as a result could be used for some purposes that could effect the 
habitat and possibly the resources that were injured by the spill itself. Because this is the 
case, it was assumed for purposes of analysis in this EIS that those lands would be put to 
such uses and would result in adverse impacts to the injured resources and services being 
analyzed. 

The analysis of the impact of habitat protection is based on the 863,100 acres considered in 
the Comprehensive Habitat Protection Process; Large Parcel Evaluation and Ranking 
Volumes I and 11 (EVOS Restoiation Team, 1993). These parcels are shown in Figures 2- 1 
through 2-3. Appendix A, Table A-1 shows the specific benefits associated with protecting 
each of these parcels. 

The parcels evaluated in the large parcel process were drawn from parcels nominated by 
landowners and were limited to parcels greater than 1,000 acres. The pool of candidate lands 
will change as more landowners express interest in having their land considered and as 
smaller parcels are considered. However, the large parcels evaluated and ranked in 1993 are 
assumed to be indicative of the benefit that may result from habitat protection. 
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Alternative 2: 
Habitat Protection 
The goal of Alternative 2 is to piovide maximum protection of strategic lands and habitats 
important to the long-term recovery of injured resources and the services they provide. 
Monitoring and Research and Habitat Protection and Acquisition are the only restoration 
actions included in this alternative. The primary means of protection in this alternative is the 
acquisition of private land interests or changes in the management of currently held public 
lands. Monitoring and Research would be conducted to evaluate the effectiveness of 
protection measures and to track the recovery of damaged resources and services. Actions 
that may be undertaken under this alternative would be confined to the area aected by the oil 
spill. 

policies - Habitat of injured resources and the services they provide within the spill area will be 
protected from degradation or disturbance. 

- Restoration actions will address all injured resources and the services they provide. 

- Restoration actions for recovered resources will continue even after a resource has 
recovered. 

- The location of restoration actions will be limited to the spill area. 

- Habitat Protection will be used to protect or increase existing human use of the spill area. 

Assumptions 
for Impact 
Assessment 

Used Of the remaining balance of approximately $620 million, it is assumed for purposes of this 
analysis that approximately $564 million, would be used to acquire andlor otherwise protect 
lands within the spill area, $3 1 million would be spent on Monitoring and Research, and $25 
million would be spent on Administration and Public Information. This does not represent a 
commitment of actual resources, but is illustrative only for purposes of analysis. 

The implementation of this alternative means that most, if not all, of the remaining funds, 
apart from those spent on Administration and Public Information and Monitoring and 
Research, would be spent on Habitat Protection. 

Habitat Protection and Acquisition may include purchase of private land or interests in land 
such as conservation easements, mineral rights, or timber rights. Different payment options 
are possible, including multi-year payment schedules to a landowner. Acquired lands or 
other rights would be managed to protect injured resources and the services they provide. In 
addition, cooperative agreements with private owners to provide increased Habitat Protection 
are also possible. 

At this time, we do not know what the cost of various levels of protection will be at fair 
market value. For purposes of analysis in this alternative, we are assuming that all the 
parcels shown in Figures 2-1 through 2-3 would receive some level of protection. The 
specific benefit that would accrue for each resource and service for each parcel is shown in 
Table A-1 , Appendix A. 
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Policies 

Alternative 3: 
Limited Restoration 
Alternative 3 focuses on accelerating recovery of the resources and services most severely 
injured by the oil spill. This alternative targets resources whose populations declined as a 
result of the spill and that have not yet recovered. Only actions determined to be most likely 
to produce significant improvements over unaided natural recovery are included in this 
alternative. All restoration actions included in Alternative 3 will be confined to the spill area. 
Habitat Protection is a major part of this alternative; none of the proposed actions would 
substantially increase human use within the spill area. Monitoring and Research are also 
included in Alternative 3. 

The most effective actions will be taken within the spill area to protect and restore all injured 
resources and thereby the services they provide except those biological resources whose 
populations did not measurably decline . The existing character of the spill area will be 
maintained. 

- Restoration actions would address all resources except those biological resources whose 
populations did not measurably decline. 

- Restoration actions for recovered resources will cease once a resource has recovered. 

- Restoration actions will be conducted that provide substantial improvement over natural 
recovery. 

- The location of restoration actions will be limited to the spill area, 

- Restoration actions will be used to restore injured resources and thereby protect existing 
human use of the spill area. 

Assumptions Used Although the majority of the funds will be used to acquire andlor otherwise protect lands 

for Impact within the spill area, this alternative also includes funding for General Restoration activities. 
Of the remaining balance of approximately $620 million, it is assumed for purposes of this 

Assessment analysis that approximately $465 million will be used for Habitat Protection and Acquisition, 
$75 million will be used for General Restoration, $43 million will be used for ~ o d t o r i n ~  
and Research, and $37 million will be used for Administration and Public Information. This 
does not represent a commitment of actual resources, but is illustrative only for purposes of 
analysis. 

Typical Actions Assumed Under Alternative 3 

Habitat Protection and Acauisition 

Habitat Protection and Acquisition may include purchase of private land or interests in land 
such as conservation easements, mineral rights, or timber rights. Different payment options 
are possible, including multi-year payment schedules to a landowner. Acquired lands or 
other actual rights would be managed to protect injured resources and the services they 
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provide. In addition, cooperative agreements with private owners to provide increased 
Habitat Protection are also possible. 

At this time, we do not know what the cost of various levels of protection will be at fair 
market value. For purposes of analysis in this alternative, we are assuming one end of the 
range of protection possibilities is that all parcels shown in Figures 2-1 through 2-3 would 
receive some level of protection. The other end of the range assumes that since fair market 
value and the actual rights negotiated will vary widely, not all parcels could be protected. 
This assumed smaller range of parcels is shown in Figure A-1, Appendix A. The specific 
benefit that would accrue for each resource and the services they provide for each parcel is 
shown in Table A-1, Appendix A. 

General R e s t o r a t i ~  

Marine Mammals 
Cooperative programs with subsistence users 
Cooperative programs with fishermen 

Subsistence Uses 
Food testing 

Fish 
Salmon egg incubation boxes 
Net pens 
Hatchery rearing 
Create new fisheries (sport and commercial) 
Enhance or create replacement runs (sport and commercial) 

Birds 
Predator control 
Clean mussel beds - 60 potential sites have been identified in Prince William Sound. 

RecreationKourism 
Stabilize existing recreation opportunities 

Intertidal Resources 
Transplant Fucus (seaweed) 

Archaeology 
Salvage sites - 24 sites have been identified as injured 
Implement site stewardship program 
Preserve sites (stabilize) 
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Alternative 4: 
Moderate Restoration 
This alternative is broader than Alternative 3 in that it aims to aid recovery of all injured 
resources and the services they provide; not just those with population level injuries. 
Restoration actions included in Alternative 4 address only those resources and services that 
have not yet recovered ftom the oil spill. It is also broader than Alternative 3 in terms of the 
resources addressed; in Alternative 4, measures would be taken to aid recovery of resources 
that sustained sublethal injuries. ' Actions that are judged to provide substantial 
improvements over unaided recovery would be implemented. The actions in this alternative 
would be confined to Alaska but could extend beyond the spill area. Habitat Protection is 
included in this alternative, but to a lesser extent than in Alternatives 2 and 3. This 
alternative may increase opportunities for human use to a limited extent. Monitoring and 
Research may be conducted. 

- The most effective actions to protect and restore all injured resources and thereby the 
services they provide will be taken. Opportunities for human use of the spill area will be 
increased to a limited extent. 

- Restoration actions will address all injured resources. 

- Restoration actions for recovering resources will cease once a resource has recovered. 

- Restoration actions will be conducted that provide substantial improvement over natural 
recovery. 

- Restoration actions could occur anywhere there is a link to injured resources. 

- Restoration actions would be used to restore injured resources and thereby protect or 
increase existing human use of the spill area. 

~ssumptions Used About half of the settlement funds would be used for Habitat Protection and Acquisition. A 

for l m ~ a c t  significant portion of funds would go to General Restoration; and monitoring and 

Assessme 
administration funds would be slightly increased over Alternative 3. 

nt 
Of the remaining balance of approximately $620 million, it is assumed for purposes of this 
analysis that approximately $3 10 million will be used for Habitat Protection and Acquisition, 
$217 million will be used for General Restoration, $50 million will be used for Monitoring 
and Research, and $43 million will be used for Administration and Public Information. This 
does not represent a commitment of actual resources, but is illustrative only for purposes of 
analysis. 

Typical Actions Assumed Under Alternative 4 

Habitat Protection and Acquisition may include purchase of private land or interests in land 
such as conservation easements, mineral rights, or timber rights. Different payment options 
are possible, including multi-year payment schedules to a landowner. Acquired lands or 
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other actual rights would be managed to protect injured resources and the services they 
provide. In addition, cooperative agreements with private owners to provide increased 
Habitat Protection are also possible. 

At this time, we do not know what the cost of various levels of protection will be at fair 
market value. For purposes of analysis in this alternative, we are assuming one end of the 
range of protection possibilities is that all parcels shown in Figures 2-1 through 2-3 would 
receive some level of protection. The other end of the range assumes that since fair market 
value and the actual rights negotiated will vary widely, not all parcels could be protected. 
This assumed smaller range of parcels is shown in Figure A-1, Appendix A. The specific 
benefit that would accrue for each resource and the services they provide for each parcel is 
shown in Table A-1, Appendix A. 

General Restoration 

Marine Mammals 
Cooperative programs with subsistence users 
Cooperative programs with fishermen 

Subsistence Uses 
Food testing 

Fish 
Salmon egg incubation boxes 
Net pens 
Hatchery rearing 
Nutrient enrichment 
Create new fisheries (sport and commercial) 
Enhance or create replacement runs (sport and commercial) 
Enhance existing runs of uninjured pink and sockeye salmon 
Relocate hatchery runs of pink salmon 

Birds 
Predator control - 18 islands have been identified. 
Clean mussel beds - 60 potential sites have been identified in Prince William Sound 

Recreationrrourism 
Improve existing recreation opportunities 
Stabilize existing recreation opportunities 

Intertidal Resources 
Transplant Fucus (seaweed) 

Archaeology 
Salvage sites - 24 sites have been identified as injured. 
Implement site stewardship program 
Preserve sites (stabilize) 
Acquire replacement artifacts 
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Policies 

The Proposed Action 
Modified Alternative 5: 
Comprehensive Restoration 
This represents a modification of the Alternative 5 shown in the Draft &on Valdez 
Restoration Plan Summary of Alternatives for Public Comment (EVOS Trustee Council, 
April 1993). Alternative 5 is the broadest in scope of the proposed alternatives. This 
alternative will help all injured resources and the services they provide within the spill area 
and, under specific circumstances, in other parts of Alaska. Unlike Alternatives 3 and 4, this 
alternative will allow actions to aid resources that have already recovered, as well as those 
that have not. Actions likely to produce some improvement over unaided recovery will be 
allowable under this alternative. Habitat Protection is the largest part of this alternative. 
Alternative 5 also allows for expansion of current human use and allows for appropriate new 
uses through the restoration of natural resources. Monitoring and Research will be at the 
highest levels in this alternative. 

Alternative 5 contains an element not present in the other alternatives. In response to public 
comments that a fund should be set aside for long-term restoration and research activities, the 
proposed action includes the establishment of a Restoration Reserve. 

biuries Addressed bv Restoration 
- Restoration activities may be considered for any injured resource or service. 

- Restoration will focus upon injured resources and services and will emphasize resources 
and services that have not recovered. Restoration actions may address resources for which 
there was no documented injury if these activities will benefit an injured resource or 
service. 

- Resources and services not previously identified as injured may be considered for 
restoration if reasonable scientific or local knowledge obtained since the spill indicates a 
spill-related injury. 

As required by the Consent Decrees, restoration must benefit the resources and services 
injured by the spill. However, an ecosystem approach to restoring injured resources and 
services allows restoration to also focus on a resout'ce's prey or predators, or on the other 
biota and physical surroundings it depends on. In addition, our knowledge of injury 
changes with each year's research, and new information may identlfil other injuries and 
consequences of the spill. i 

- Priority will be given to restoring injured resources and services which have economic, 
cultural and subsistence value to people living in the oil spill area, as long as this is 
consistent with other policies. 

Continuing injuries to resources and services with important economic, cultural and 
subsistence value to people living in or using the oil spill area cause continuing hardship. 
For example, subsistence users say that maintaining a subsistence culture depends upon 
uninterrupted use of subsistence resources. The more time users spend away fiom 
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subsistence activities, the less likely they will return to it. Continuing injury to natural 
resources used for subsistence may affect the way of life of entire communities. Similarly, 
each year that commercial fish runs remain below prespill levels compounds the injury to 
the fishermen and, in many instances, the communities in which they live or work. 

1 

This policy recognizes that waiting for natural recovery may be the most effective 
approach in many instances, but that the time required for natural recovery can have 
important adverse consequences for resources and services which the people of the spill 
area rely upon. 

- Resources and services may be enhanced, as appropriate, to promote restoration. 

- Possible negative effects on resources or services must be assessed in considering 
restoration projects. 

Restoring one resource or service should not come at the cost of injuring another. An 
assessment of possible negative effects on non-target resources or services will be part of 
the project proposal evaluation process. 

Lgcation of R e s t m ' o n  Adions 
- Restoration activities will occur primarily within the spill area. Limited restoration 

activities outside the spill area, but within Alaska, may be considered under the following 
conditions: 
1) when the most effective restoration actions for an injured population are in a part of its 

range outside the spill area, or 
2) when the information acquired fiom research and monitoring activities outside the 

spill area will be sign5cant for restoration or understanding injuries within the spill 
area. 

The vast majority of restoration funds will be focused on the spill area, where the most 
serious injury occurred and the need for restoration is greatest. At the same time, the 
policy provides the flexibility to restore and monitor outside the spill area under limited 
circumstances. Examples are some restoration and monitoring activities for migratory 
seabirds and marine mammals. - 

- Projects designed to restore or enhance an injured service: 
1) must benefit the same user group that was injured, and 
2) should be compatible with the character and public uses of the area. 

This policy ensures that the injured user groups are the beneficiaries of restoration. If the 
justification for an action is to restore a service, it is important that the user group that was 
injured be the one that is helped. The last part of the policy addresses a public concern 
about possible changes in the use of the spill area. It allows improvements in the services 
without producing major changes in use patterns. For example, a mooring buoy may 
improve boating safety without changing patterns of use. Projects to be avoided are those 
that create different uses for an area, such as constructing a small-boat servicing facility in 
an area that is wild and undeveloped. 
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Assumptions Used Of the remaining balance of approximately $620 million, it is assumed for purposes of this 

for Impact analysis that approximately $295 to $325 million will be used for Habitat Protection and 

Assessme 
Acquisition, $65 to $100 million will be used for General Restoration, $130 to $165 million 

n t will be used for Monitoring and Research, $20 to $35 million will be used for Administration 
and Public Information, and $100 to $130 million will be placed in a Restoration Reserve 
account. This does not represent a commitment of actual resources, but is illustrative only 
for purposes of analysis. 

Typical Actions Assumed Under Alternative 5 

Habitat Protection and Acquisition may include purchase of private land or interests in land 
such as conservation easements, mineral rights, or timber rights. Different payment options 
are possible, including multi-year payment schedules to a landowner. Acquired lands or 
other actual rights would be maqaged to protect injured resources and the services they 
provide. In addition, cooperative agreements with private owners to provide increased 
Habitat Protection are also possible. 

At this time, we do not know what the cost of various levels of protection will be at fair 
market value. For purposes of analysis in this alternative, we are assuming one end of the 
range of protection possibilities is that all parcels shown in Figures 2-1 through 2-3 would 
receive some level of protection. The other end of the range assumes that since fair market 
value and the actual rights negotiated will vary widely, not all parcels could be protected. 
This assumed smaller range of parcels is shown in Figure A-1, Appendix A. The specific 
benefit that would accrue for each resource and the services they provide for each parcel is 
shown in Table A-1, Appendix A. 

General Restorat~on 

Marine Mammals 
Cooperative programs with subsistence users 
Cooperative programs with fishermen 
Reduce disturbance to harbor seals 

Subsistence Uses 
Food testing 

Fish 
Salmon egg incubation boxes 
Net pens 
Hatchery rearing 
Nutrient enrichment 
Fish migration corridor improvements (blockage removal and fish passes) 
Habitat improvements (spawning channels, etc.) 
Relocation of hatchery runs 
Create new fisheries (sport, subsistence, andlor commercial) 
Enhance or create replacement runs (sport, subsistence, andlor commercial) 
Enhance existing runs of uninjured pink and sockeye salmon 
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Birds 
Predator control - 2 islands have been identified 
Clean mussel beds - 60 potential sites have been identified in Prince William Sound. 
Reduce disturbance to common murres 
Reduce disturbance to pigeon guillemots 

Recreation/Tourism 
Improve existing recreation opportunities 
Stabilize existing recreation opportunities 
Create new recreation opportunities 
Promote public land recreation use 

Intertidal Resources 
Transplant Fucus (seaweed) 
Mariculture clams 

Archaeology 
Salvage sites - 24 sites have been identified 
Implement site stewardship program 
Preserve sites (stabilize) 
Acquire replacement artifacts 

Restoration Reserve 

It is unlikely that all the effects .from the oil spill will be fully understood even by the receipt 
of the final payment fiom Exxon in the year 2001. With this in mind, the Trustee Council has 
proposed a restoration reserve as part of this proposed action--Alternative 5. One purpose of 
including a restoration reserve in the array of alternatives is to provide the Trustees with a 
means to respond to the restoration needs beyond the final payment. 

The restoration reserve may be used to fund actions consistent with the policies contained in 
the Final Restoration Plan. 

Other Alternatives Considered and 
Rejected 
An alternative that consisted only of natural recovery monitoring was considered but rejected 
fiom detailed consideration. This alternative was similar to Alternative 1 except that some of 
the settlement funds would be spent on monitoring the recovery of the resources. This aspect 
of the alternative is contained in the other alternatives and did not require a new alternative. 
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Comparison of Alternatives 
Table 2-1 identifies and compares how each of the proposed alternatives addresses the five 
restoration issues posed in Chapter 1. Alternative 1 is not included because it would have a 
very limited effect on these issues. The alternatives cannot be rank-ordered as to their 
relative effectiveness because this judgment is tied to the values assigned to the issues. 

Each alternative in the Draft Restoration Plan is structured to give varying degrees of 
emphasis among four categories of activities: (1) Habitat Protection and Acquisition; (2) 
General Restoration; (3) Monitoring and Research; and (4) Administration and Public 
Information. The no action alternative (Alternative 1) does not contemplate any activities in 
the categories above and beyond normal agency management actions. 

The comparative emphasis on categories of actions for Alternatives 2 through 5 as illustrated 
by the variations in budget emphasis is shown in Table 2-2. The essential variation among 
the alternatives has to do with the balance between Monitoring and Research, Habitat 
Protection, and General Restoration activities. Alternative 2 principally consists of Habitat 
Protection with no restoration activities. Alternative 4 places the greatest emphasis on 
General Restoration activities. Alternative 5 proposes a greater emphasis on Monitoring and 
Research than the other alternatives while still emphasizing Habitat Protection. 

Alternatives 3,4, and 5 vary in terms of the scope of restoration activities proposed. 
Restoration in Alternative 3 would be limited to actions that would signtficantly aid natural 
recovery of the most injured resources; all actions would be taken only in the spill area. 

Alternative 4 envisions actions that would aid recovery of all injured resources and services, 
not just the most injured. These actions could take place within or outside the spill area; 
none would occur outside the State of Alaska. Alternative 5 is the most comprehensive in its 
approach in that all injured resources and services could be aided, regardless of the degree of 
initial injuxy or recovery status. As in Alternative 4, actions could take place within the spill 
area or elsewhere in the State of Alaska. Under the Alternative 5 approach, not only would 
assistance to recovery of injured resources occur, but also actions to expand current uses and 
to encourage new uses would be taken. 

Table 2-3 is a comparison of the impacts of the various alternatives on the impact topics 
analyzed in this DEIS. The complete discussion of these impacts is found in Chapter 4. 
Table 2-4 contains the definitions of the various levels of impact. 

Alternative 5 represents a modification f?om that shown in the Draft h o n  Valdez 
Restoration Plan Summary of Alternatives for Public Comment (EVOS Trustee Council, 
April 1993). 
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Table 2-1. 

Issues Addressed by Alternatives 
I 1 

0 
I 

% 
;;f 
3 
N 

-8 

0 

Issues 

1. How would 
restoration 
activities contribute 
to restoring injured 
resources and 
services? 

2. How would 
activities directed 
at injured resources 
and services affect 
non-tar g et 
resources and 
services? 

3. What ecological 
change would 
occur in the spill 
area as a result of 
restoration 
activities? 

5 

Least amount allocated to 
Habitat Protection. Would 
include all injured 
resources and services. 
Largest amount allocated to 
Monitoring and Research. 

Habitat Protection would 
moderately enhance 
ecosystem functioning and 
nontarget species. 

Habitat Protection would 
&ce the ecological 
integrity of the EVOS area 
and General Restoration 
could enhance recovery of 
natural ecological 
conditions for selected 
species. 

2 

Largest percent of 
allocation for Habitat 
Protection of all 
alternatives, could 
enhance natural rate of 
recovery. 

Habitat Protection 
would greatly enhance 
ecosystem functioning 
and nontarget species. 

Habitat Protection 
would enhance the 
ecological integrity of 
the EVOS area and 
therefore prevent 
adverse ecological 
change to the largest 
degree. 

3 

Second highest allocation of 
restoration funding for 
Habitat Protection. Only 
high rate of recovery 
options selected under this 
alternative. 

Habitat Protection would 
greatly enhance ecosystem 
functioning and nontarget 
species. 

Habitat Protection would 
enhance the ecological 
integrity of the EVOS area 
to the second largest degree 
and General Restoration 
could enhance recovery of 
natural ecological 
conditions for selected 
species. 

Alternatives 

4 

Third highest allocation of 
restoration funding for 
Habitat Protection. Would 
include only those resources 
and services that have not 
recovered fiom EVOS. 

Habitat Protection would 
moderately enhance - 
ecosystem functioning and 
nontarget species. 

Habitat Protection would 
enhance the ecological 
integrity of the EVOS area 
and General Restoration 
could enhance recovery of 
natural ecological 
conditions for selected 
species. 
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Issues Addressed by Alternatives , i 

4. How would 
restoration 
activities affect 
land uses, local 
economies, and 
communities? 

Issues 

5. What changes to 
subsistence uses 
would occur as a 
result of restoration 
activities? 

Alternatives 
I I I 

Habitat Protection 
would preserve 
opportunities for 
subsistence uses on 
certain lands. 

Habitat Protection could 
preclude areas from 
resource extraction. 
Tourism and fishing 
economies may benefit. 

Habitat Protection would 
preserve opportunities for 
subsistence uses on certain 
lands. General Restoration 
could enhance opportunities 
for subsistence use. 

Habitat Protection may 
preclude areas fiom 
resource extraction. 
Tourism and fishing 
economies could benefit. 
Short-term disruption of 
fishing. 

Habitat Protection would 
preserve opportunities for 
subsistence uses on certain 
lands. General Restoration 
could substantially enhance 
opportunities for 

Habitat Protection may 
preclude areas from 
resource extraction. 
Tourism and fishing 
economies could benefit. 
Short-term disruption of 
fishing. 

Habitat Protection would 
preserve opportunities for 
subsistence uses on certain 
lands. General Restoration 
could moderately enhance 
opportunities for 

Habitat Protection may 
preclude areas from 
resource extraction. 
Tourism and fishing 
economies may benefit. 
Short-term disruption of 
fishing. 

I Subsistence use. 1 Subsistenceuse. 
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Table 2-2 
Comparative Budget Emphasis of Restoration Categories by Alternative 

Projected Budget (in millions of dollars)' 

Alternatives 

Category 1 2 3 4 5 

Administration and Public $0 $25 $37 $43 $20-3 5 
Information 

Monitoring and Research 0 3 1 43 50 130-165 

General Restoration 

Habitat Protection 

Restoration Reserve 0 0 0 0 100-130 

This table does not reflect the interest earnings that will accrue to the various balances over the payment period and will 
be available for Trustee Council expenditures. 

Note: Reimbursements are determined by the governments--not the Trustee Council and, therefore, are not part of this 
analysis. 
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Table 2-3 
Comparison of Long-Term Impacts of the Alternatives 

Alternatives 

Resource 2 3 4 5 

Intertidal Organisms Moderate Unknown Ulhown Unknown 
(moderate (moderate (moderate 
protective) protective) protective) 

Harbor Seals Low-Moderate Moderate Moderate Moderate 

Sea Otters Low to Moderate Moderate Moderate 
Moderate 

Harlequin Duck High High Moderate Moderate 

Common Murre 

Pigeon Guillemot 

Marbled Murrelet 

Low 

Moderate 

High 

Moderate 

Moderate 

Moderate 

Moderate 

Low 

Moderate 

Moderate 

Moderate 

High 

Moderate 

Moderate 

Low 

Moderate 

Low 

Low 

Moderate 

Low 

Pink Salmon Moderate 

High 

Moderate 

Sockeye Salmon 

Pacific Herring Moderate 

ArchaeologicaW 
Cultural Resources 

Moderate to 
High 

Moderate to 
High 

Subsistence Low to 
Mderate 

Moderate Moderate to 
High 

Moderate to 
High 

Recreation /Tourism Moderate Moderate Moderate to 
High 

Moderate to 
High 

Wilderness Moderate to 
High 

Moderate Moderate 

Commercial Fishing 

Sport Fishing 

Moderate 

Moderate 

Moderate Moderate 

High 

Moderate 

High 

Economy (Forestry) Negative Negative Negative Negative 
Moderate Moderate Moderate Moderate 

Economy Moderate Moderate Moderate Moderate 
(Commercial Fishing) 

Economy (Rcreation) Moderate Moderate Moderate Moderate 

Note: Impacts are beneficial and not adverse to the resources unless otherwise stated. 
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Table 2-4 
Definitions of Impact Levels 

HIGH 

Proposed restoration 
actions have a high 
potential to change the 
ability of the injured 
population to recover, so 
that the expected time 
period to reach recovery 
is reduced on a regional 
basis. 

Proposed restoration 
actions have a high 
potential to change the 
abihty of the injured 
population to recover, so 
that the expected time 
period to reach recovery 
is reduced on a regional 
basis. 

High probability of 
substantially enhancing 
population level, 
productivity rate, or for 
reducing sub-lethal 
injury throughout EVOS 
region. 

MODERATE 

Proposed restoration actions have a high 
potential to reduce negative impacts 
from the spill or from anticipated, or 
current, human activities. These 
reduced negative effects could improve 
the ability of the injured population to 
recover more rapidly but measurable 
increases would only occur in localized 
areas. 

Proposed restoration actions have a hgh 
potential to reduce negative impacts 
from the spill or from anticipated, or 
current, human activities. These 
reduced negative effects could improve 
the abfity of the injured population to 
recover more rapidly but measurable 
increases would only occur in localized 
areas. 

Likely to enhance to a measurable 
degree the regional recovery of 
population level, productivity rate, or to 
reduce sub-lethal injury, and may 
substantially enhance recovery of local 
segment of population. 

LOW 

Proposed restoration actions 
may reduce negative impacts 
from the spill or from some 
anticipated, or current, human 
activities. These reduced 
negative effects do not create 
an improvement in the ability 
of the injured population to 
recover either locally or 
regionally. 

Proposed restoration actions 
may reduce negative impacts 
from the spill or from some 
anticipated, or current, human 
activities. These reduced 
negative effects do not create 
an improvement in the ability 
of the injured population to 
recover either locally or 
regionally. 

Unllkely to affect regional 
recovery of population level, 
productivity rate, or sub-lethal 
injury, but may enhance 
recovery of local segment of 
population. 

Resource 

Intertidal 
organisms 

Marine 
Mammals 

Birds 

NEGLIGIBLE 

Little or no 
improvement in the 
resource's ability to 
recover, or in the 
quality of its habitat. 
Little or no reduction 
in impacts from 
human interactions. 

Little or no 
improvement in the 
resource's ability to 
recover, or in the 
quality of its habitat. 
Little or no reduction 
in impacts from 
human interactions. 

Little or no change 
expected in 
population level, 
productivity rate, or 
sub-lethal injury. 



Table 2 4  (cont.) 

Definitions of Impact Levels 

HIGH 

Recovery of the injured 
resource sooner than by 
natural recovery; or, 
recovery of the injured 
resource to a greater than 
pre-spill amounts; or, 
substantial protection of the 
habitat £rom disturbance. 

Substantial increase in 
protection for 
archaeological or hstoric 
sites; or substantial 
improvement of the 
understanding or 
appreciation of cultural 
resource values throughout 
the EVOS area. 

Substantial increase in 
populations of subsistence 
harvest species negatively 
affected by EVOS; or 
substantial increase in 
confidence by subsistence 
users that subsistence foods 
lack contamination 
throughout the EVOS area. 

MODERATE 

Moderate increase or partial 
recovery of the injured resource or 
service sooner than by natural 
recovery; or, high benefits in 
limited area(s); or, moderate 
protection of the habitat from 
disturbance. 

Moderate increase in protection for 
achaeological or historic sites; or 
moderate improvement of the 
understanding or appreciation of 
cultural resource values througout 
the EVOS area; or substantial 
improvement of the understanding 
or appreciation of cultural resource 
values in limited locations within 
the EVOS area. 

Moderate increase in populations 
of subsistence harvest species 
negatively affected by EVOS; or 
moderate increase in confidence 
by subsistence users that 
subsistence foods lack 
contamination throughout the 
EVOS area; or substantial 
increases in populations or 
confidence levels in localized 
areas. 

LOW 

Unhkely or small increase 
or recovery of the injured 
resource sooner than by 
natural recovery; or, limited 
protection of the habitat 
from disturbance. 

Small increase in protection 
for archaeological or 
historic sites; or small 
improvement of the 
understanding or 
appreciation or cultural 
resource values in l h t e d  
locations within the EVOS 
area. 

Small increase in 
populations of subsistence 
harvest species injured by 
the EVOS; or small increase 
in confidence by 
subsistence users that 
subsistence foods lack 
contamination.. Increases 
may be localized or 
throughout the EVOS area. 

Resource 

Fish 

Cultural 
Resources 

Subsistence 

NEGLIGIBLE 

Little or no increase or 
recovery of the injured 
resource sooner than 
by natural recovery; 
or, little or no 
protection of the 
habitat from 
disturbance. 

Little or no protection 
for achaeological or 
historic sites; or little 
or no improvement of 
the understanding or 
appreciation of 
cultural resource 
values within the 
EVOS area. 

Little or no change in 
populations of 
subsistence harvest 
species injured by 
EVOS; or small 
increase in confidence 
by subsistence users 
that subsistence foods 
lack contamination. 
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Definitions of Impact Levels 

HIGH 

Substantial increase in 
numbers of users, or 
substantial increase in 
protection or improvement of 
recreation quality throughout 
the EVOS area. 

Substatntial reduction of 
residual EVOS oil and clean- 
up materials, or substantial 
change in public perception of 
injury to Wilderness, or major 
change in wilderness 
character of designated 
Wilderness or adjacent wild 
lands. 

MODERATE 

Moderate increase in numbers of 
users, or moderate increase in 
protection or improvement of 
recreation quality throughout the 
EVOS area; or substantial increase 
in numbers of users or substantial 
improvement of recreation quality 
in localized areas within the EVOS 
area. 

Moderate reduction of residual 
EVOS oil and clean-up materials, 
or moderate change in public 
perception of injury to Wilderness, 
or moderate change in wilderness 
character of designated Wilderness 
or adjacent wild lands. 

LOW 

Small increase in numbers of 
users, or small increase in 
protection or improvement 
of recreation quality in 
localized areas withm the 
EVOS area. 

Small reduction of residual 
EVOS oil and clean-up 
materials, or small change in 
public perception of injury 
to Wilderness, or small 
change in wilderness 
character of designated 
Wilderness or adjacent wild 
lands. 

Resource 

Recreation 
& Tourism 

Wilderness 

NEGLIGIBLE 

Little or no change in 
numbers of users, or on 
the quality of their 
experience. 

Little or no reduction of 
residual EVOS oil and 
clean-up materials, no 
change in public 
perception of injury to 
Wilderness, and no 
change in wilderness 
character of designated 
Wilderness or adjacent 
wild lands. 
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Definitions of Impact Levels 

Resource 

Commercial 
Fishing 

& 
Sport 
Fishing 

Economy 

NEGLIGIBLE 

Little or no increase or 
recovery of the injured 
service sooner than by 
natural recovery; or, 
little or no protection of 
the habitat from 
disturbance. 

Barely measurable 
contribution to 
employment and 
economic output over a 
1 0-year period or 
longer. 

LOW 

Unlikely or small increase or 
recovery of the injured 
service sooner than by natural 
recovery; or, lirmted 
protection of the habitat from 
disturbance. 

Less than a substantial 
contribution to employment 
and economic output over a 
10-year period or longer. 

MODERATE 

Moderate increase or partial 
recovery of the injured service 
sooner than by natural recovery; 
or, hgh benefits in limited 
area(s); or, moderate protection of 
the habitat from disturbance. 

Moderately substantial 
contribution to employment and 
economic output over a 10-year 
period or longer. 

HIGH 

Recovery of the injured 
service sooner than by 
natural recovery; or, 
recovery of the injured 
resource to a greater than 
pre-spill amounts; or, 
substantial protection of the 
habitat from disturbance. 

Very substantial 
contribution to employment 
and economic output over a 
10-year period or longer. 
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Chapter 3 

Affected 
Environment 
Introduction 
This chapter describes the areas within the Gulf of Alaska from Prince William Sound 
to the Alaska Peninsula directly affected by the Exxon Valdez oil spill (EVOS). The 
first part of the chapter 

describes the physical and biological environment including the physical 
setting; marine, coastal, and terrestrial ecosystems; and individual biological 
resources; and 

summarizes injury to the birds including results of the natural resource 
damage-assessment studies. 

The second part of the chapter 

describes the social and economical environment in the affected area before 
and after the spill and 

gives the historical background of the affected regions, as well as information 
about the socioeconomic and cultural impacts of the spill on affected 
communities. 

Physical Setting 
The EVOS area is located in southcentral Alaska, including the northern and 
western portions of the Gulf of Alaska, and encompasses a surface area of 
approximately 75,000 square miles. The EVOS area is divided into 4 regions as 
shown in Figure 3-1. At the northeastern edge of the EVOS area is Prince 
William Sound, which is about the size of Maryland's Chesapeake Bay or 
Washington State's Puget Sound (Mickelson, 1989). Southwest of Prince William 
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Sound are the Kenai Peninsula and Kodiak Island. South of the Kenai Peninsula 
is the Shelikof Strait, which lies between Kodiak Island and the Alaska Peninsula. 
The Alaska Peninsula narrows into the Aleutian islands. The EVOS area contains 
15 major islands, 19 minor islands; and 150 lesser islands. 

Alaska 

Index Map 

The geology of the region is young and relatively unstable; glaciers, earthquakes, 
and active volcanoes are common. In March 1964, an earthquake with an 
epicenter west of Columbia Glacier in Prince William Sound shook for 
approximately 5 minutes and destroyed the towns of Valdez, Kodiak, Seward, and 
Chenega. Winter winds in the Gulf of Alaska generally are easterly or 
southeasterly and interact with currents to push waters into Prince William Sound. 
This produces complex flow patterns that result in strong downwelling and an 
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outflow of surface waters to the southwest. Most of the EVOS area has a maritime climate 
with heavy precipitation that averages 150 inches annually in Prince William Sound. Much 
of the area is snow covered in the winter, with up to 21 feet of snowfall per year in Valdez. 
In Prince William Sound, 15 percent of the total area, mostly in the mountains, is covered 
with permanent ice and snow (Mickelson, 1989). 

Greater EVOS Ecosystem 
The Draft EVOS Restoration Plan (November 1993) states that ecosystems include the entire 
community of organisms that interact with each other and their physical surroundings, 
including people and their relationship with other organisms. The greater EVOS ecosystem 
could be divided into numerous smaller ecosystems based on differing vegetative 
communities, amounts of rainfall, human activities, or countless other factors. For the 
purposes of this document, there are three primary ecosystem divisions within the oil spill 
area: the terrestrial (upland), the coastal (shoreline), and the marine (pelagic) ecosystems. In 
addition to describing these ecosystems, this chapter also describes the particular resources 
and services (human uses) that were most aected by the oil spill. Table 3-1 illustrates how 
these individual resources relate to the three ecosystem subdivisions. Appendix B shows the 
scientific names and common names of all species discussed in this environmental impact 
statement EIS. 

Table 3-1 
Distribution of Resources by Ecosystem Category 

ource Terrestrial Coastal Marine 
Natural Resources 
Harbor Seal x x 
Sea Otter x 
Sockeye Salmon x x x 
Pacific Herring x x 
Pink Salmon x x x 
Common Murre x x 
Harlequin Duck x x 
Marbled Murrelet x x x 
Pigeon Guillemot x x 
Intertidal drganisms x 
Other Resources 
Archaeological Resources x 
Designated Wilderness x 

Marine Ecosystem The marine ecosystem in the EVOS area is characterized by deep water (hundreds of meters) 
and cold temperatures. Most of the marine waters within the oil spill area are located above 
the continental shelf and are less than 200 rn deep. The offshore waters of the Gulf of Alaska 
strongly influence the ecology of the shallower coastal waters. This deeper, open water 
region is not directly affected by.wave action, terrestrial runoff, or other near-shore 
processes. In general, water flows throughout the Gulf of Alaska in a counterclockwise 
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pattern.. The Alaska Coastal Current dominates the shelf waters from Prince William Sound 
around the coast to the beginning of the Aleutian Islands (Reed and Schumacher, 1986). 
Waters in Prince William Sound and Cook Inlet have lower salinity than the rest of the Gulf 
due to meltwater from glaciers and snow covered mountains, outtlow fiom numerous rivers, 
and ii-om high rainfall in the summer (Reed and Schumacher, 1986). High winds and strong 
currents provide mixing of waters and the important plankton communities. 

The EVOS area includes some of the most productive high-latitude shelf waters in the world 
(Sambrotto and Lorenzen, 1986). Phytoplankton blooms occur in the late spring and decline 
during the summer. Zooplankton follow the distribution of phytoplankton and peak 1 to 2 
months later. Copepods, euphausiids, and other zooplankton are the major food source for 
many marine species, including whales and salmon (Cooney, 1986). Polychaete annelids and 
mollusks dominate a diverse benthic community of more than 200 species to depths of 200 m 
(O'Clair and Zimmerman, 1986): . 

Diverse and abundant communities of finfish and shellfish are present in the EVOS region, 
especially in Prince William Sound, Cook Met, and Shelikof Strait. Five species of Pacific 
salmon (chinook, coho, pink, chum, and sockeye) leave the open ocean to spawn in the 
intertidal zones and rivers of the region. Abundant saltwater finfish include halibut, sole, 
flounder, sablefish, pollock, and Pacific Ocean perch. King, Tanner, and Dungeness crabs 
are present in many areas within the EVOS region and, in summer months, move to 
shallower water for spawning. Shrimp, clams, and scallops also are important shellfish in the 
region. 

Large populations of marine mammals are an important component of the marine ecosystem. 
The most abundant species are sea lions, harbor seals, sea otters, and whales. It is estimated 
that 100,000 individual marine mammals annually reside in or migrate through the Gulf of 
Alaska. Many areas within the oil spill region contain large concentrations of marine 
mammals, e.g., sea otters in Prince William Sound, sea lions on the Barren Islands, and seals , 

throughout the bays and river deltas of the mainland and Kodiak Island. 

Coastal Ecosystem The coastal ecosystem is vital to the health of the greater EVOS area ecosystem. It connects 
the highly productive marine ecosystem to the rugged terrestrial ecosystem and provides food 
and shelter for marine and terresfrial organisms. Tectonic and glacial influences have 
produced an extremely irregular coast characterized by long beaches and dune ridges backed 
by high marine terraces. Short meltwater streams and large river deltas add to the diversity 
of the coastal topography. The coastal ecosystem includes the terrestrial and aquatic areas 
dominated by near-shore processes such as tidal movement, salt spray, intertidal and 
shoreline vegetation, marshes, and beach areas where salt and shoreline processes dominate, 
as well as shallower offshore waters that are greatly influenced by near-shore processes. It 
also includes narrow fJords and channels that occur in the spill area. The coastal ecosystem 
has two distinct zones: the subtidal and the intertidal. 

The nearshore, shallow subtidal zone provides the transition area between the marine, deep- 
water environment and the intertidal zone. The subtidal zone extends from the low tide 
boundary of the intertidal zone into the open-water area. Because the nearshore subtidal 
community is similar in many respects to the intertidal community, it is considered separately 
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fi-om the marine ecosystem. Monitoring and research are the most likely restoration actions 
to focus on the subtidal communities. Because monitoring and research are not likely to 
produce environmental impacts (see the discussion on Monitoring and Research in Chapter 
1, pg 19) organisms in the subtidal community are not analyzed in this EIS. However, clams 
occur in both intertidal and subtidal zones and may be affected by some of the proposed 
actions. Therefore, the impacts on clams will be analyzed along with other intertidal 
organisms. 

The intertidal zone is the environment located between the extent of high and low tides. 
Because of the rise and fall of the tides, the area is not always covered with water. The size 
of the intertidal area is determined by the slope of the shore and the extent of the rise and fall 
of the tides. Some of the more abundant inhabitants of the intertidal zone consist of algae 
(e.g., Fucus), mussels, clams, barnacles, limpets, amphipods, isopods, marine worms, and 
certain species of fish. The intertidal zone is used as a spawning or rearing area for many 
species of fish (EVOS Trustee Council, 1992) and serves as a feeding ground for marine 
consumers (e.g., sea otters, Dungeness crabs, juvenile shrimps, rockfish, cod, and juvenile 
fishes), terrestrial consumers (e.g., bears, river otters, and humans), and birds (e.g., black 
oystercatchers, harlequin ducks, numerous other species of ducks, and shorebirds). Because 
of the nature of the intertidal environment, the intertidal zone is especially vulnerable to 
initial and continued contamination in the event of an oil spill, as well as to the effects of 
cleanup operations (EVOS Trustee Council, 1992). 

The oil spill caused population declines and sublethal injuries to the community of plants and 
animals living in the intertidal zone. Portions of 1,500 miles of coastline were oiled (350 
miles heavily oiled), resulting in significant impacts to intertidal habitats, particularly in the 
upper intertidal zone. With tidal action, the oil penetrated deeply into cobble and boulder 
beaches that are relatively common on the rocky islands of the spill area. Cleaning removed 
much of the oil from the intertidal zone, but subsurface oil persisted in many heavily oiled 
beaches and in mussel beds (mussel beds which were avoided during the cleanup). 

Direct oiling killed many organisms, but beach cleaning, particularly high-pressure, hot- 
water washing, had a devastating effect on intertidal life. Several studies have documented 
the combined effects of oiling and cleanup on beaches and now track the course of recovery. 
Because of little or no prespill data, these studies have relied on comparisons of oiled and 
nonoiled sites. Because of our ability to measure effects on common organisms, these 
comparisons have been emphasized in the injury studies. A description of these organisms 
and the injuries that resulted from the oil spill can be found under the Intertidal section of 
Biological Resources later in this chapter. 

Terrestrial (Upland1 
Ecosystem 

The EVOS area can be divided into three biogeographic regions: Prince William Sound, 
Kenai Peninsula, and Kodiak ArchipelagoIAlaska Peninsula. The landforms and vegetation 
present in each region vary dramatically, but all are heavily influenced by a history of 
glaciation. Glaciers still are present at high elevations in all three regions. At lower 
elevations, ecological conditions vary between the mountainous fjord and glacier-dissected 
rainforest areas and the flat coastal deltas of large rivers. 

Because of the dramatic relief throughout the region, distinct vegetation zones are common. 
Terrestrial vegetation adjacent to coastal ecosystems is centered around alder thickets, devil's 
club, willow, mountain ash, and .berries. Successive upland zones include shrubland, 
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deciduous woodland, coniferous forest, moist tundra, alpine tundra, and bmen areas. Alder 
predominates in the shrubland and deciduous zones while Sitka spruce (Picea sitchensis) and 
western hemlock (Tsuga heterophylla) dominate the coniferous forest. Interior forests may 
include white and black spruce with birch. At higher elevations, these trees are replaced first 
by dwarf shrubs, grasses, and sedges and later by lichens and moss. 

Terrestrial habitats can be classified into riparian, wetlands, old-growth forest (200-years 
plus), mature forest (70-200 yrs), intermediate stage forest (40-70 yrs), early stage forest (0 
to 20 yrs), lowland shrub, mud flats/gravel/rock, subalpine shrub, alpine shrub-lichen tundra, 
cliffs, islands in lakes, and snow/ice/glaciers (United States Fish and Wildlife Service 
[USFWS], 1983). Wand aquatic habitats include anadromous fish streams, anadromous fish 
lakes, resident fish streams, and resident fish lakes. 

Of the 15 million acres within the oil spill area, 1.8 million are private lands. Most of these 
lands were converted fiom public to private ownership during the last 20 years as a result of 
the Alaska Native Claims Settlement Act (ANCSA). Lands chosen for conversion to private 
uses primarily were commercially valuable timber lands. Publicly owned lands include a 
diverse number of designations, both State and Federal. The 5.9-million-acre Chugach 
National Forest surrounds Prince William Sound and is managed by the USDA Forest 

- Service predominantly for recreation and fish and wildlife. There have been no timber 
harvests on the forest since the mid 1 9701s, and no harvests currently are planned. Nine other 
large Federal land-management areas are contained wholly or partially within the EVOS 
area. The National Park Service (NPS) administers 9 million acres in the Kenai Fjords 
National Park, Lake Clark National Park and Preserve, Katmai National Park and Preserve, 
and the Aniakchak National Monument and Preserve. Both the Kenai Fjords and Katrnai 
National Parks consist of large areas of federally designated wilderness or wilderness study 
areas (Figure 3-2). The western portion the Chugach National Forest is also a wilderness 
study area. The Fish and Wildlife Service administers million of acres in the Kenai National 
Wildlife Refuge (NWR), Kodiak NWR, Alaska Peninsula NWR, and Alaska Maritime 
NWR. The Becharof NWR also includes federally designated wilderness areas. Numerous 
State classifications--including parks (such as Kachemak Bay State Park), critical habitat 
areas, game refuges, and marine parks--exist in the oil spill area. All of these areas are 
afforded some degree of protection fiom land uses that could adversely affect or slow the 
recovery of injured resources and services. Wilderness areas in particular provide strict 
protection against future degradation of the ecosystem, but they also preclude enhancement 
activities within their boundaries. 

One of the issues in forest land management within the oil spill area is the prevalence and 
impact of infestations of bark beetles and other insects on forest health and survival. At 
present, there are infestations of bark beetle within the oil spill area on the Kenai Peninsula. 
The effects of these infestations on wildlife species that depend on old-growth forest habitat 
are unknown. Of the species injured by the EVOS, marbled murrelets which often nest in 
old-growth forests are the most likely to be affected by the infestations which may result in 
the loss of some nesting habitat. The spruce beetle (Dendroctonus ruJpennis) is a pest 
affecting older conifer stands in throughout Alaska. Although this species can effectively kill 
all trees over large areas, they are most devastating to white spruce and Lutz spruce. The 
Sitka spruce that dominate the forested regions of the oil spill area can be affected, as is 
apparent by the 10,000 acre infestation in the Kachemak Bay area (Holsten, 1990). 
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Biological Resources 
The EVOS area supports a diverse collection of wildlife. The Exxon Valdez oil spill 
occurred in March, just before the most biologically active season of the year. The spill 
coincided with the migration of birds and the primary breeding season for most species of 
birds, mammals, fish, and marine invertebrates in the spill's path. Oil from the spill 
affected each species differently. For some species, the population measurably declined. 
For example, an estimated 3,500 to 5,500 sea otters were killed by the spill, and the 
population is not expected to recover for many generations. Other species were killed or 
injured by the spill, but the injury did not measurably decrease the overall population. The 
populations of some species, such as marbled murrelets, pigeon guillemots, and harbor 
seals, were declining before the spill. Their rate of decline was accelerated by the spill, but 
other factors such as variations in climatic conditions, habitat loss, or increased competition 
for food also may have influenced long-term trends in their health and populations. Still 
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other species may have been indirectly affected by changes in food supplies or disruption of 
their habitats. 

The availability of population and habitat data varies from species to species. Federal and 
State environmental agencies had conducted baseline surveys of some native species prior to 
the oil spill, documenting selected species' populations and critical habitats, but some species 
(e.g., invertebrates such as clams and barnacles) never have been inventoried. Others, such 
as the brown bear and the bald eagle, are counted annually for management purposes; and a 
great deal is known about species that have played a signiticant historic or economic role in 
the region, such as sea otters and salmon. The following discussion summarizes the baseline 
conditions for species and resources found in the oil spill area. It will be used in evaluating 
the potential impacts, either direct or indirect, of the various restoration options. 

j n te rtida 1 Resources A great variety of plants and animals exist in the intertidal zone; however, because there was 
little, or no prespill data on communities within the intertidal zone, studies that documented 
the effects of the EVOS had to rely on the more common organisms as representatives of the 
entire intertidal community. These organisms: Fucus, clams, mussels, limpets and barnacles, 
and some intertidal fish communities, were studied during the damage assessment program. 
Of these, Fucus, clams and mussels are still showing continuing signs of injury. 

Fucus 

The most ~ i ~ c a n t  impacts occurred in the upper and middle intertidal zones on sheltered 
rocky shores, where the greatest amounts of oil stranded. In the upper and middle intertidal 
zones of rocky shores, the algae Fucus gardneri (rockweed or popweed), barnacles, limpets, 
periwinkles, clams, amphipods, isopods, a d  marine worms were less abundant at oiled than 
nonoiled sites. Although there were increased densities of mussels in oiled area, they were 
~ i ~ c a n t l y  smaller than mussels in the nonoiled areas; and the total biomass was 
~ i ~ c a n t l y  lower. While the percentage of intertidal areas covered by Fucus was reduced 
following the spill, the coverage of opportunistic plants (ephemeral algae) that 
characteristically flourish in disturbed area was increased. The average size of Fucus plants 
was reduced, as was the reproductive potential of those plants surviving the initial oiling. 
The lower and middle intertidal zones have recovered to a large extent, but injuries persist 
most strongly in the upper intertidal zone, especially on rocky sheltered shores. Natural 
recovery of the upper intertidal zone will occur in stages as the difTerent species in the 
community respond to improved environmental conditions. 

Recovery in the upper intertidal appears to depend on the return to this zone of adult Fucus 
in large numbers. In the absence of a well-developed canopy of adult plants, eggs and 
developing propagules of Fucus lack ~ ~ c i e n t  moisture to survive. The reduced canopy of 
rockweed in the upper intertidal zone also appears to have made it easier for oystercatchers 
to prey on limpets. Accordingly, the recovery of limpets and other invertebrates also is 
linked to the recovery of rockweed. Existing adult plants will act as centers for the outward 
propagation of new plants, and it is estimated that recovery of Fucus may take a decade 
@ighsmith, et.al., 1993). Full recovery of the intertidal community may take more than a 
decade, because it may take several years for invertebrate species to return after Fucus has 
recolonized an area. 
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Clams 

Both oiling and cleanup activities harmed clam beds throughout the EVOS area. The 
magnitude of the measured differences in clam abundance and growth varied with degree of 
oiling and geographic area. On sheltered beaches, the data on abundance of clams in the 
lower intertidal zone strongly suggest that little neck clams and, to a lesser extent, butter 
clams were ~ i ~ c a n t l y  affected by the spill. During the 1993 public meetings, people 
throughout the oil spill area, but especially in Kodiak and Alaska Peninsula communities, 
said they are still finding clam beds that are contaminated with oil. Clams are an important 
resource for subsistence and recreational use within the oil spill area, and they are preyed 
upon by a wide variety of other resources. 

Mussels 

Mussels (Mytilus edulus and M.. trossulus) can be found throughout the EVOS area along 
rocky coastlines, in bays, and in estuaries. Mussels are harvested for bait and for food. 
Mussels are suspension feeders and feed on dinoflagellates, organic particles, small diatoms, 
zoospores, ova and spermatozoa, flagellates, unicellular algae, and detritus. 

In 199 1, relatively high concentrations of oil were found in mussels and in the dense 
underlying mat (byssal substrate) of certain oiled mussel beds. These beds were not cleaned 
or removed after the spill and are potential sources of fresh (unweathered) oil for harlequin 
ducks, black oystercatchers, river otters, and juvenile sea otters, all of which feed on mussels 
and show signs of continuing injury. The extent and magnitude of oiled mussel beds are 
unknown and continue to be investigated. 

Marine Mammal3 The following section discusses the relevant population status, lifecycle requirements, and oil 
spill injuries, for harbor seals and sea otters. 

Harbor Seals 

The harbor seal (Phoca vitulina richardsi) is a protected species under the MMPA, which 
placed a moratorium on the taking of harbor seals except for subsistence use by Alaska 
Natives. The harbor seal is under the management of the National Marine Fisheries Service 
(NWS). 

Harbor seal prespill populations, in Prince William Sound have been estimated to be between 
2,000 and 5,000 individuals. The harbor seal population has been declining by 
approximately 1 1 to 14 percent annually for unknown reasons (Frost and Lowry, 1993). In 
portions of its geographic range, the harbor seal is in direct competition with human 
subsistence, recreational, and commercial resource users for fish. Throuhout Alaska, bycatch 
of harbor seals from commercial fishing has been estimated to cause 2,800 seal deaths a year 
(Lentfer, 1988); however, mortality caused by commercial fishing within the EVOS area is 
believed to be low (Wynne, Hicks, and Munro, 1992). The harbor seal also is harvested by 
Alaska Natives for subsistence use. Natural predators of harbor seals include killer whales 
and sharks. 

Harbor seals usually occupy coastal waters less than 60 m deep. Haulout areas are especially 
important for harbor seals during pupping and molting. Rocks, isolated beaches with 
protective cliffs, ice floes, and sand or mud bars are used for resting, pupping, and nursing 
young (ADF&G, 1985). Harbor seals are opportunistic predators and consume a wide 
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variety of fish and invertebrates. Walleye pollock, herring, salmon, eulachon and 
cephalopods are important prey for seals in the Gulf of Alaska (Pitcher, 1980). 

Harbor seals breed annually once they reach sexual maturity (3 to 7 yrs), and a single pup 
usually is born between late May and mid-July. Pups generally are nursed for 3 to 6 weeks 
(ADF&G, 1986a). During pupping and molting periods, harbor seals are very susceptible to 
disturbance and are prone to stampeding. Stampeding can cause injuries and deaths, as well 
as weaken the mother-pup bond, resulting in higher pup mortality (Johnson et al., 1989). 

The oil spill caused population declines and sublethal injuries to harbor seals in Prince 
William Sound. Many were directly oiled, and an estimated 300 died. The prespill 
population of harbor seals in Prince William Sound was estimated to be between 2,000 to 
5,000 animals. While some dead seals were recovered from the Kenai Peninsula, the extent 
of injury outside Prince Williarn.Sound is unknown. 

Many seals were exposed to oil in 1989. At 25 haulout areas in Prince William Sound that 
have been regularly surveyed since 1984,86 percent of the seals seen in the postspill spring 
(April) survey were extensively oiled; a further 10 percent were lightly oiled. This included 
many pups. By late May, 74 percent of the animals continued to be heavily oiled. Tissues 
from harbor seals in Prince William Sound contained many times the concentrations of 
aromatic hydrocarbons than did tissues from seals in the Gulf of Alaska. This trend persisted 
in 1990, when high concentrations of petroleum hydrocarbons again were found in the bile of 
surviving seals. In addition, pathology studies revealed damage to nerve cells in the thalamus 
of the brain, which is consistent with exposure to relatively high concentrations of low 
molecular weight aromatic (petroleum) hydrocarbons. 

The sea otter is a protected species under the MMPA, which placed a moratorium on the 
taking of sea otters except for subsistence use by Alaska Natives. The sea otter is under the 
management of the ADF&G and the USFWS. Prespill and postspill management of sea 
otters by these agencies has focused on population monitoring through surveys and 
monitoring of Native harvest. 

The sea otter prespill population for the entire State of Alaska was estimated at 150,000 
animals, and the population in Prince William Sound prior to the oil spill was estimated at 
10,000 animals (EVOS ~rustee'council, 1992). The sea otter population within the oil spill 
area was likely at or near an equilibrium density and was limited by prey availability when 
affected by the oil spill. The sea otter population in portions of its geographic range is in 
direct competition with recreational and commercial resource users for crabs, clams, and 
other benthic organisms. 

Sea otters prefer shallow coastal waters that generally are less than 40 m deep. They use 
kelp beds as resting areas, but their geographic distribution is not dependent on kelp. Some 
otters use intertidal rocks, exposed beaches, and algal covered rocks. The importance of 
haulout sites is poorly understood. They are not considered to be essential for otter survival 
in California but may be very important for otters in northern climates (Jameson, 1989). 

Sea otters eat a wide variety of prey and can greatly influence prey availability. They prefer 
benthic invertebrates, but in some areas they prey heavily on benthic fishes wedman and 
Estes, 1990). There is considerable variation in individual diets. Females with pups tend to 
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Birds 

forage in shallower areas where smaller mussels and clams are available in short dives from 
the surface (Reidman and Estes, 1990). 

Mating and pupping can occur throughout the year, although in Prince William Sound most 
otters mate in September and October with pups born in May and June. Once otters reach 
reproductive maturity (4 to 7 years) they are capable of reproducing annually, although the 
reproductive period varies among individuals and areas. Sea otters give birth to a single pup, 
rarely twins. Pups generally are weaned by mid-November (EVOS Trustee Council, 1992). 

The oil spill caused declines in populations of sea otters in Prince William Sound and 
possibly in the Gulf of Alaska. Sea otters were the most abundant marine mammal in the 
path of the spreading oil slick and were particularly vulnerable to its effects. Their estimated 
population before the spill included as many as 10,000 in Prince William Sound and 20,000 
in the Gulf of Alaska. The total population in the State is estimated to be 150,000 otters. 

During 1989, 1,O 13 sea otter carcasses were collected. Veterinarians determined that up to 
95 percent of the deaths were attributable to oil. It has been estimated that 3,500 to 5,500 
sea otters were killed in the first few months following the spill. 

Studies conducted in 1990 and 199 1 indicated that sea otters still were being affected by the 
spill. Carcasses found in these years included an unusually large proportion of prime-age 
adult otters. A study of survival of recently weaned sea otters also showed a 22-percent 
higher death rate during the winter of 1990-1 99 1 and spring of 199 1 in areas affected by the 
spill. In 1992 and 1993, juvenile mortality rates had decreased dramatically but still were 
higher in oiled than in nonoiled areas. 

Estimates of total birds of 90 species killed by the Emon Valdez oil spill (EVOS) range from 
100,000 to 300,000 (Piatt et al., 1990) to as high as 3;75,000-435,000 (Ecological 
Consulting, Inc., 1991). Perhaps as many as 25 percent of the total buds wintering in the 
oiled zone of Prince William Sound were killed directly by the spill, or 10 percent of Prince 
William Sound's entire population (Klowsiewski and Laing, written comm., 1994). In 
subsequent EVOS studies through 1992, six species had not yet recovered fiom the effects of 
the spill. These were bald eagles, black oystercatchers, harlequin ducks, murres, pigeon 
guillemots, and marbled murrelets (Draft EVOS Restoration Plan, 1993). However, by 
1993, populations of bald eagles and black oystercatchers were recovering in Prince William 
Sound @raft EVOS Restoration Plan, 1993), although their status outside of Prince William 
Sound remained unknown. This section gives background information on the four species 
whose populations have either nbt recovered from the EVOS, or whose recovery status is 
uncertain. 

All migratory birds are included under the Migratory Bird Treaty Act (16 U.S.C. $5703-71 1 
[I976 & Supp. V 19811). This Act gives the U. S. Fish and Wildlife Service (CTSFWS) 
statutory responsibility to protect and manage the four bird species that are not recovering 
fiom the EVOS. Knowledge of population size is basic to wildlife management, and 
population monitoring is a normal hc t ion  of wildlife management agencies. The USFWS's 
Alaska Maritime National Wildlife Refuge (AMNWR) has a long-range plan to monitor 
selected species at selected colonies on AMNWR land throughout Alaska. East Arnatuli 
Island in the Bmen Islands, where major injury to murres occurred, was a designated 
monitoring site in the refuge monitoring plan for storm-petrels and tufted puffins, but not 
murres. Prior to the oil spill, murres were not targeted at this site due to the daculty and 
expense of monitoring murres there (V. Byrd, oral comm., 1994). The Migratory Bird 
Management section of the USFWS is responsible for monitoring marine birds on non-refuge 
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lands in Alaska, including Prince William Sound. However, there is no set schedule for 
monitoring in Prince William Sound or elsewhere in the EVOS area. 

Historically, nongame migratory birds such as seabirds have been of a lower funding priority 
than funding for game birds. For example, the USFWS conducted their first waterbird 
population survey of the entire Sound in 1972-73, but then not again until 1984- 1 985. 
Additional studies were done on selected seabird species at Naked Island, Shoup Bay, and 
other locations since 1978, but the entire Sound was not again monitored for all waterbirds 
until 1989. 

Harleauin Duck 

The harlequin duck is a small boreal diving duck with a disjunct distribution on the east and 
west coasts of North America Bellrose, 1980, p. 380-384 American Ornithological Union 
[AOU], 1983, p. 89). Like many species of sea ducks, the harlequin uses both marine and 
inland habitats (Bellrose, 1980, p. 380-384). Harlequins nest near fieshwater streams, and 
nonbreeders and juveniles utilize nearshore marine habitats for feeding and roosting . 

Harlequin ducks breed in western North America south of the Arctic Circle, eom 
northwestern Canada and Alaska, south to the Aleutian Islands and through southeastern 
Alaska to the Pacific Northwest (AOU, 1983, p. 89; Bellrose, 1980, p. 380-384). Under the 
Endangered Speies Action, the harlequin duck is listed as a Candidate I1 species throughout 
its range, including Alaska. 

Within its world range, harlequins may be the most abundant in the Aleutian Islands 
(Bellrose, 1980, p. 380-384). Islieb and Kessel (1973) considered harlequins to be common 
to abundant in Prince William Sound and they estimated populations for the entire north Gulf 
coast - Prince William Sound region at a few 10,000's. In 1979 and 1980, an estimated 
9,600 harlequins wintered in the Kodiak Archipelago, with the highest concentrations off of 
southeastern Kodiak Island (Forsell and Gould, 198 1 p. 14). An estimated 1,600 to 5,600 
harlequin ducks were in Prince William Sound in July 1972 (Klosiewski and Laing, written 
comm., 1993). 

Harlequins winter in small flocks along exposed, rocky coasts where they feed on benthic 
prey (see below) in intertidal and subtidal areas. In Prince William Sound, harlequins use a 
wider range of habitats during the winter and are dispersed throughout the nearshore area 
(Patten, oral comm., 1992). Populations of harlequins that winter in the EVOS area include 
both local breeders and birds that breed in interior Alaska (Bellrose, 1982). An estimated 
9,200 to 15,800 harlequins were in Prince William Sound in March 1972, and 10,300 to 
21,300 inMarch 1973 (Klosiewski and Laing, written comm., 1993; Agler et al., written 
comm., 1993). 

Harlequin ducks migrate back and forth between inland nesting habitat and coastal marine 
foraging habitat, which are often only a few km apart. Only a few km may separate their 
nesting and marine habitats, so their migration can be very short. Harlequins begin arriving 
on their wintering grounds in the Aleutian Islands in mid-September and remain there until 
May (Bellrose, 1982). In Prince William Sound, the breeding season lasts for about 2% 
months between May and July (Patten, 1991), and broods are common in the coastal marine 
area in late July and August (Islieb and Kessel, 1973). Birds that winter and breed in south- 
central Alaska congregate near the mouths of suitable breeding streams in late April and 
early May (Patten, oral comm., 1993). 
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Coastal habitats are used from late summer through early spring by all sex and age classes of 
harlequins. Paired breeders are found in the intertidal area at the mouths of streams before 
they move inland to nest. Coastal habitat is used throughout the summer by nonbreeding 
birds, breeding males after the pair bonds are broken, and by failed-nesting females 
(Bellrose, 1982; Dzinbal and Jarvis, 1984). In July, males congregate in large flocks in 
protected bays with good foraging habitat. Nonbreeders of both sexes and failed-nesting 
females begin molting in August and in many of the same areas as males. 

Harlequin ducks become sexually mature in their second year (Delacour, 1959; Bengtson, 
1972; Bellrose, 1982). Nests are composed of thin layers of grass, twigs, and leaves and are 
lined with white down (Bellrose, 1982). Harlequins begin laying between May 10 and May 
30 in Alaska (Bellrose, 1982), and lay at 2 - 4-day intervals until 3 to 7 eggs accumulate. 
The female incubates the eggs for 28 to 30 days and breaks to feed every other day (Bellrose, 
1982). 

Harlequin ducks generally nest along shallow (0.5 - 1 .O-m deep), fast mountain streams 
(Bengtson, 1972). The width, turbidity, and current velocity vary considerably, but most 
nests are usually concealed beneath dense vegetation within 5 m of a stream, in areas with 
good nest-site availability and abundant macroinvertebrates in the stream (Bengtson, 1972). 
Harlequins are tenacious to their nest sites, often returning to within 100 m of previous years' 
sites, and females may use the same nest site in successive years. Harlequins are not colonial 
nesters, although several nests may be close together (Delacour, 1959). In Prince William 
Sound, Patten (oral comm., 1993) located 20 streams that were used by nesting harlequins by 
199 1. Many streams were turbulent, sometimes only 1 -m wide, and located in timbered 
areas at about 1000 ft elevation (Patten, oral comm., 1993). 

By 1991 in Prince William Sound, Patten (oral comm., 1993) located 20 streams that were 
used by nesting harlequins. Many streams were turbulent, sometimes only 1 -m wide, and 
located in old growth stands of Sitka spruce and mountain hemlock in the sub-alpine zone at 
about 1000 ft elevation (Patten, oral comm., 1993). Patton also found harlequins nesting in 
brush alongside sreams in the alpine zone (i.e., above timberline) at Kachemak Bay, and on 
Kodiak Islandalong streams flowing through grassy meadows (Patten, oral comm., 1994). 
The species is abundant in Iceland (Bengston, 1972) where there are no trees, indicating that 
harlequin ducks are able to utilize a variety of riparian habitats for nesting. 
Little is known about the brood rearing period. Given the duration of incubation, broods 
would be expected to hatch in early to mid-July. Islieb reported seeing broods in Prince 
William Sound in July and August (Islieb and Kessel, 1973). Patten (1991) reported seeing 
3.1 ducklings per hen in nonoiled areas in late summer, compared with a mean of 2.8 filly 
grown ducklings per breeding female in Iceland over a 4-year period (Bengtson, 1972). 
Bengtson (1 972) described a 30 to 40 percent duckling mortality rate during the first 2 
weeks. 

Predation is not believed to be a major source of mortality of adult harlequin ducks, but 
, 

young are taken by a variety of predators, including ravens, mink, Arctic skua, and Arctic fox 
(Bengtson, 1972). Duckling mortality may be as high as 30 to 40 percent in the first 2 weeks 
after hatching (Bengtson, 1972). 

Harlequin ducks are mostly carnivorous. Birds in Iceland ate mostly insects and their aquatic 
larvae (Bengtson, 1972). Young broods feed mostly on surface insects and on insects from 
overhanging vegetation, while older broods feed like the adults. Stream bends where the 
current slows are used by broods for feeding and resting. Outlets from lakes, beneath 
waterfalls and turbulent, shallow stretches of streams are favorite feeding locations for adults. 
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Once salmon begin spawning, harlequins eat roe (Delacour, 1959; Dzinbal and Jarvis, 
1984). Near the coast, breeding harlequins may fly fiom nesting areas to the mouths of the 
rivers to feed Pengtson, 1972; Dzinbal and Jarvis, 1984). Harlequins feed in the intertidal 
area of Prince William Sound on a wide variety of prey, including limpets, snails, dams, 
mussels, and crabs (Patten, 1991). 

Dzinbal and Jarvis (1 982) studied the summer-feeding ecology of harlequins at Sawmill Bay, 
southwestern Prince William Sound. Harlequins studied by Dzinbal and Jarvis (1 982) fed 
mainly in the intertidal deltas of small streams and in the intertidal areas of protected bays, 
and less near small rock islands and in lee waters of bays. In July, harlequins moved into the 
lower portions of suitable streams to feed on salmon roe. Five harlequins collected by 
Dzinbal and Jarvis (1 982) had eaten a variety of crustaceans and invertebrates, while five 
others fi-om lower Cook Met in 1977 had all eaten gastropods (Sanger, 1986). 

Wintering harlequins forage mostly in small groups, and closer to shore than other sea ducks, 
and they eat mostly crustaceans and mollusks, and some insects, starfish, and fishes 
(Delacour, 1959; Bellrose, 1 982; Dzinbal and Jarvis, 1984). 

Harlequin ducks are not hunted much by humans. The annual take of harlequins in Prince 
William Sound is unknown, but is probably small since most harvesting is associated with 
using males as decorative mounts (Patten, oral comm., 1993). 

EVOS Damage Assessment and Current Status in Spill Area 

The EVOS killed an estimated 1,000 harlequin ducks outright (Piatt et al., 1990), and has 
caused continuing sublethal injuries (Patten, 199 1; Patten, written comm., 1994). Two 
different sets of EVOS studies are available to help evaluate injury to harlequin ducks in 
Prince William Sound, although because of different methodology and timing, their results 
are not directly comparable. Bud Study 2 (Klosiewski and Laing, written comrn., 1993; 
Agler et al., written comm., 1994) surveyed along relatively short sub-samples of oiled 
shoreline, and then extrapolated the results to the entire oiled zone, while Bud Study 1 1 
(Patten, 199 1 ; Patten, written comm., 1994) surveyed continuously along longer segments 
of shoreline in the oiled shoreline. The behavior of harlequin ducks must also be considered 
in evaluating population estimates. Post-breeding, and non-breeding males fi-om outside the 
Sound arrive in the Sound to malt in July and August, but exact times are variable fi-om year 
to year, and unless surveys are done at precisely the same time the results are not 
comparable. 

Patten (1 991) suggested that there had been little or no breeding by harlequin ducks within 
the Prince William Sound spill area since the spill through 199 1. He captured no adult 
breeders in mist nets set across 14 potential nesting streams and found no duckling broods 
during late summer shoreline censuses. Comparative control studies at nonoiled sites in 
eastern Prince William Sound captured breeding adults in mist nets and located duckling 
broods, which indicated normal breeding. In subsequent studies, Patten (written comm., 
1994) surveyed the shoreline of parts of the oiled zone in Prince William Sound and found 
the following densities of harlequin ducks: July-August 1991,673 harlequins per 537 km of 
shoreline (= 1.25 per km); May-June 1992, 1,820 harlequins per 2,798 km of shoreline (= 
0.65 per krn); and, July-August 1992, 1,68 1 harlequins per 2,276 km of shoreline (= 0.74 
per krn) . 
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Bird Study 2 (Klosiewski and Laing, written comm., 1993; Agler et al., written comm., 
1994) surveyed segments of shoreline throughout Prince William Sound selected by 
"stratified random sampling" for 4 years after the spill; they derived population estimates for 
all bird species, including harlequin ducks, and they compared their estimates with pre spill 
data collected in 1972 and 1973. Estimated harlequin numbers in 1990 and 1991 in the spill 
area were only 23 percent of those expected, based on comparisons with pre spill surveys 
(Klosiewski and Laing, written comm., 1994). They concluded that the reduced numbers 
were an oil spill effect. The July 1993 survey (Agler et al., written comm., 1994) revealed 
the highest estimate (1,100 - 3,300) yet for the spill area, but a trend for population recovery 
is not yet indicated. The July 1990 and 1991 estimates of harlequin numbers in the spill area 
were (range of 95% confidence interval) 266 to 3,302, and 299 to 1,035, respectively. 
Current data fiom Bird Study 2 (S. Kendall, written comm., 1994) indicate a July 1993 
estimate of 5,700 to 1 1,000 harlequin ducks in all of Prince William Sound 

In sum, little evidence of breeding in the spill area of Prince William Sound, and population 
reduction compared with non-oiled areas indicate that the populations of harlequin ducks in 
the oiled area still shows few signs of recovery. However, this evidence needs to also be 
tempered with the fact that harlequin populations in oiled and non-oiled areas alike may be 
stabilizing at levels higher than the latest prespill estimates. There is very little information 
on harlequins in the spill area outside of Prince William Sound. 

Murres 

The common murre is a circumpolar species of boreal and low Arctic habitats (Nettleship 
and Birkhead, 1985; AOU, 1983). On the Pacific Coast of North America, common murres 
breed in dense colonies fiom mainland northwestern Alaska, on Bering Sea islands, and in 
the Aleutians, and thence south and east to central California (AOU, 1983). The thick-billed 
murre is a circumpolar Arctic and low Arctic species (Nettleship and Birkhead, 1985) that 
has a more restricted range than the common murre, which in Alaska is centered in the 
Aleutians and the Bering Sea. 

About 1.4 million common and thick-billed murres nest in the Gulf of Alaska, with common 
murres comprising about 80 to 85 percent of the total (Sowls et al., 1978; USFWS, 1993). 
Where both species nest at the same colonies, thick-billed murres prefer clBledges, and 
common murres favor larger, flatter areas (Tuck, 1960). Thick-billed murres make up a 
small portion of Barren Islands murre populations, and they are not found elsewhere within 
the EVOS area. About 1.2 million murres nest in the western Gulf of Alaska on the Semidi 
Islands, which were not directly 'impacted by the EVOS. The largest colonies in the EVOS 
area include approximately 6,500 murres on the Chiswell Islands near Seward, 
approximately 130,000 on the Barren Islands at the mouth of Cook Inlet, and approximately 
120,000 total at three colonies on the Alaska Peninsula (USFWS, 1993). 

There are a few very small colonies of murres on the east side of Kodiak Island and at Gull 
Island, Kachemak Bay. The closest murre colony to the initial spill site, at Porpoise Rock, 
Hinchinbrook Entrance, was upstream from the spill and not directly affected by it. 

Common murres form breeding colonies on seaward-facing cliffs, where they are highly 
social and lay single eggs (Tuck, 1960). Timing of breeding is highly synchronized. The 
resulting sudden abundance of eggs and chicks presents predators with the opportunity to eat 
a small proportion, while the large majority of chicks grows to a size too large for most 
predators. Breeding success is variable, with maxima of 70 to 80 percent of young fledged 
per breeding pair (Birkhead, 1977; Hedgren, 1980). Birkhead (1974) estimated a 6-percent 
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annual-mortality rate for adults, which translates to an average life expectancy of 16 years. 
However, banded murres have lived as long as 32 years. 

In spring and summer, common murres are distributed in Alaska mainly over the continental 
shelf (Gould et al., 1982). In late fall and winter, they often migrate into protected coastal 
bays and fjords of the Gulf of Alaska, including Kodiak Island (Forsell and Gould, 1981) and 
Prince William Sound (Agler et. al., written comm., 1993). However, this winter migration 
is highly variable, and there were apparently very few common murres in Prince William 
Sound at the time of the spill. In contrast, common murres were extremely abundant in 
nearshore waters of the Gulf of Alaska in winter 1992-1 993, when an unknown but 
apparently small proportion died fiom unknown causes and washed ashore at several 
locations (Mendenhall, oral comm., 1994). An unprecedented 220,000 murres were 
estimated in Prince William Sound alone in March 1993 (Agler et al., 1993), perhaps 
attracted by large numbers of juvenile herring (Mendenhall, oral comm., 1994; Sanger, 
personal observations, 1993). 

In summer, common murres in the Gulf of Alaska forage mainly on fish over the continental 
shelf (Sanger, 1987a). The presence of mysid and pandalid shrimps in their winter diet in 
Kachemak Bay (Sanger, 1987b) and at Kodiak (Krasnow and Sanger, 1986) shows that they 
capture some prey very near the bottom, thus linking themselves to a detrital food chain. 
Common murres have been caught in crab pots at 125 m at Kodiak (Forsell and Gould, 
1981). 

Effects of Spill and Current Status in Spill Area 

Murres are particularly vulnerable to floating oil (King and Sanger, 1979), and the EVOS 
killed an estimated 120,000 to 134,000 breeders, mostly from the Chiswell Islands and the 
Barren Islands (Piatt et al., 1990). The oil arrived in early April just as birds began 
congregating at the colonies before breeding. If the mortality rate from the EVOS is adjusted 
for birds feeding at sea, away fiom their colonies, the mortality increases to an estimated 
170,000 to 190,000 breeding birds. An estimated 35 to 70 percent of the breeding adults at 
the above colonies could have been killed by the spill. The effect of the EVOS on 
prebreeding juveniles is unknown. 

At the Chiswell Islands, there was no laying in 1989, and laying was late in 1990. Also, 
through 1992, laying was a month late at Puale Bay and in the Barren and Chiswell Islands. 
The resulting chicks may not have had time to accumulate sufficient energy reserves before 
the first fall storms. Conservatively, lost production associated with delayed reproduction 
could have exceeded an estimated 300,000 chicks per year through 1992. Although 
productivity rates were near normal in 1992 and 1993 at the Barren Islands, populations 
were still down in 1993 (D. Roseneau, oral comm., 1994). 

The EVOS also alTected the timing of reproduction at oil-impacted colonies (Nysewander et 
al., 1993). At the Barren Islands and at Puale Bay, egg laying was about a month late in 
1989, 1990, and 1991. There were indications that breeding was returning to normal at the 
Barren Islands in 1992. By 1993, the timing of breeding was normal, and productivity 
averaged over 0.5 chicks per nest (Roseneau, oral comm., 1994). The recovery status of 
common murres remains uncertain, however. Estimates of the duration of restoration to 
prespill levels for the damaged murre population range fiom "within 20 years" (Roseneau, 
oral comm., 1994), to as long as 80-100 years. 
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Pipeon Guillemot 

The pigeon guillemot is a medium-small diving seabird that nests in rocky coastal habitat on 
the Asian and North American sides of the subarctic-temperate North Pacific (AOU, 1983). 
In North America, pigeon guillemots are found fiom mainland northwestern Alaska (Cape 
Lisburne), on islands in the Bering Sea and the Aleutians, and thence south to central 
California (AOU, 1983; Sowls et al., 1978). This distribution is one of the widest of any 
seabird species on the Pacific coast of North America. 

An estimated 26,000 pigeon guillemots nested in the eastern Gulf of Alaska in the early 
1970's (Sowls et al., 1978), with an estimated 15,000 in Prince William Sound alone (Islieb 
and Kessel, 1973). Since then, however, the population in Prince William Sound has 
declined markedly. A minimum of 3,028 breeding guillemots were counted in Prince 
William Sound in July 1993 (Sanger and Cody, written comm., 1993), and the entire 
population of breeders and juveniles was estimated at no more than 4,900 (Klowsiewski and 
Laing, written comm., 1993). 

The EVOS killed perhaps as many as 10 percent of the guillemots in Prince William Sound, 
but the population undoubtedly was declining before the spill (Oakley and Kuletz, written 
comrn., 1994). In oiled and nonoiled areas alike, maximum numbers of guillemots at 
colonies in 1993 were only about 20 to 50 percent of the maxima of the 1970's and 1980's 
(Sanger and Cody, written comm., 1994). Except for Afognak Island (Cody, Fadeley, and 
Gerlach, 1993), current population sizes within the EVOS area outside of Prince William 
Sound are unknown. However, the same factors that have caused a population decline in 
Prince William Sound since the 1970's could also be influencing EVOS area populations 
outside Prince William Sound. 

In the Gulf of Alaska, as high as 25 percent of the pigeon guillemot population may occur 
over the continental shelfin summer (June - August) (Sanger, 1987a, as adapted fiom Gould 
et al., 1982). In fall and spring, 'and presumably in winter, a few guillemots were seen in the 
Gulf of Alaska as far offshore as the shelf break (Gould et al., 1982). Some investigators 
(Scott, 1973; Oakley, 198 1; Ainley and Boekelheide, 1990) speculate that guillemots leave 
exposed coastlines for sheltered inshore waters in winter. This conclusion is not supported 
by population estimates from Prince William Sound, however, which suggest just the 
opposite, i.e., Klowsiewski and Laing, written comm., (1993) and Agler et al. (written 
comm., 1993) report March population levels in Prince William Sound at 20 - 70 percent 
lower than the preceding July. 

Pigeon guillemots nest in natural cavities in cliffs and among boulders, and occasionally in 
earthen burrows or manmade structures (Oakley and Kuletz, written comrn., 1994; Sanger 
and Cody, written comm., 1994; Campbell, 1977). Their extremely dispersed nesting 
distribution (Oakley and Kuletz, written comm., 1994) is atypical of most seabirds. For 
example, a 1993 survey (Sanger and Cody, written comm., 1993) located 184 guillemot 
colonies in Prince William Sound, with an average of only 11 guillemots per colony. Also, 
1,O 12 guillemots were seen away from colonies, many of which were no doubt isolated 
nesting pairs. Guillemots lay a clutch of one or two eggs, and chicks remain in the nest for 
just over a month after hatching (Drent, 1965; Oakley and Kuletz, written, comm., 1994). 
While the chicks are in the nest, both parents deliver single whole fish to the nest throughout 
the day (Thoreson and Booth, 1958; Drent, 1965; Oakley and Kuletz, written comm., 1994). 

Predation on guillemot eggs and chicks is sometimes heavy, mainly by glaucous-winged 
gulls and northwestern crows (Rrent et al., 1964; Emms and Morgan, 1989; Vermeer, 
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Morgan, and Smith, 1993), and by mink (Oakley and Kuletz, written comm., 1994; Ewins, 
Carter, and Shibaev, 1993). Adult pigeon guillemots are occasionally taken by bald eagles, 
peregrine falcons and killer whales (Vermeer et al., 1989; Nelson, 1991; Stacey, Baird, and 
Hubbard-Morton, 1990). 

Guillemots in the EVOS area feed on demersal or epibenthic prey mostly in near-shore 
waters shallower than 40 m (Kuletz, 1983; DeGange and Sanger, 1986). Fish form the bulk 
of guillemots' diet, but they also eat shrimp, crabs, and occasionally bivalves (Sanger, 1987a; 
Krasnow and Sanger, 1986). Kuletz (1983) found that guillemots at Naked Island tended to 
forage more over underwater rises and shelfbreaks than over even-bottom topography, and 
that individual birds tended to forage in the same area. Some guillemots tend to specialize on 
pelagic schooling fishes, while others specialize on bottom fishes like blennies (Kuletz, 
1983). 

Effects of Spill and Current Status in Spill Area 

The population of guillemots in Prince William Sound after the spill was ~ i ~ c a n t l y  lower 
than it was in the early 1970's (Klosiewski and Laing, written comm., 1993), and counts at 
colonies in 1993 were considerably lower than they were in the 1970's and 1980's in both 
oiled and nonoiled areas (Sanger and Cody, written comm., 1993). Similarly, numbers of 
guillemots at colonies in the Kenai Fjords have also been lower compared with the 1970's 
and 1980's Nce ,  oral comm., 1994). After the spill, guillemot populations in the oiled area 
of Prince William Sound were comparatively lower than in nonoiled areas (Klosiewski and 
Laing., written comm., 1993). Population counts at Naked Island also declined for 4 years 
afier the spill, and the decline along oiled shorelines was more pronounced than along 
nonoiled shorelines (Oakley and Kuletz, written comm., 1994; Sanger and Cody, written 
comm., 1994). 

Reasons for the decline are unclear, although a decreased food base and increased predation 
are possibilities. Survey data do not yet indicate a definite population trend in all of PWS nor 
in the Sound's the spill zone. The recovery status of pigeon guillemots remains uncertain; 
however, with a clutch size of two eggs, guillemots have the potential to rebuild their 
population at a faster rate than many other seabird species. 

Marbled Murrelet 

The marbled murrelet is a small, diving seabird that ranges fiom central California north to 
the Gulf of Alaska (AOU, 1983; Sowls et al., 1978), and westward to the western Aleutians 
(Kessel and Gibson, 1978; Mendenhall, 1992). Nesting marbled murrelets are widely 
dispersed and secretive, so their breeding population sizes are conjectural (Carter and 
Morrison, 1992). Recent population estimates throughout their range (Carter and Morrison, 
1992) relied on counts of birds at sea. Under the Endangered Species Act, the marbled 
murrelet is listed asThreatened in Washington, Oregon and California, and the Fish and 
Wildlife Service is monitoring marbled murrelets in Alaska under Candidate I1 status. 

Perhaps as high as 95 percent of all marbled murrelets in U.S. waters nest in Alaska 
(Mendenhall, 1992). The Alaskan population is centered fiom the southeastern panhandle to 
Kodiak where most marbled murrelets nest on large horizontal moss-covered branches of 
large conifers (Kuletz, Nasland, and Marks, written comrn., 1994; Kuletz, oral comm., 
1994). A small part of the population, possibly 3 percent (Mendenhall, 1992; Piatt and Ford, 
1993), are found on waters adjacent to areas without trees, where they presumably nest on 
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the ground (e.g., Simons, 1980). Murrelets also noest on the ground in alpine and doastal 
tundra (day et all., 1983) in areas with trees in the general vicinity, and occasionally 
immediately adjacent to old-growth forest at the engs of treeless cliffs (Kuletz, oral comm., 
1994). All murrelets are ground nesters west of the limits of the conifer area on Kodiak 
Island. 

Throughout most of its range, clearcut logging is considered a threat to marbled murrelets 
because of their tree-nesting behavior (Carter and Morrison, 1992). It is unknown whether 
marbled murrelets whose tree nesting habitat is destroyed are able to switch to ground- 
nesting behavior (Mendenhall, 1992). The relative use and dependance of marbled 
murrelets on specific types of old growth and on ground-nesting habitat is unclear. Recent 
EVOS research (Kuletz, Nasland, and Marks, written comm., 1994, Kuletz, oral comm., 
1994) has shown that marbled murrelets do not always ocupy all old growth forest that 
appears to biologists to be good habitat. More research is neeeded to help clarify this 
situation. 

Piatt and Ford (1 993) used counts at sea from the late 1970's to estimate an Alaskan 
population of at least 160,000 marbled murrelets. However, this estimate included very few 
observations in Prince William Sound and southeastern Alaska (Gould et al., 1982), so it is 
likely too low. The current Alaska-wide population could be at least 250,000 (M. 
McAllister, pas. comm., in Mendenhall, 1992). 

A July 1972 survey (Islieb and Kessel, 1972) estimated the Prince William Sound population 
at 206,000 to 403,000 (Klosiewski and Laing, written comm., 1993). Elsewhere in the 
EVOS area, estimates of murrelet populations in the Kodiak Archipelago range from 21,000 
to 21,900 (Piatt and Ford, 1993; Forsell and Gould, 1982). 

In the Gulf of Alaska, as high as 30 percent of the marbled murrelet population may occur 
over the continental shelfin summer (June - August) (Sanger, 1987a; Gould et al., 1982). 
From fall through spring, a few kurrelets were seen in the Gulf of Alaska as far offshore as 
the shelfbreak (Gould et al., 1982). Klowsiewski and Laing, (written comm., 1993) and 
Agler et al. (written comm., 1993) report March population levels in Prince William Sound 
si&~cantly lower than the preceding July, showing that most murrelets in Prince William 
Sound migrate offshore for the winter. It was this behavior that saved the large majority of 
the Prince William Sound population fkom destruction from the EVOS (Kuletz, 1993). 

Throughout most of their range, very little is known about the breeding biology of marbled 
murrelets (Carter and Morrison, 1992). Several nests have been located in Alaska 
(Mendenhall, 1992), but virtually nothing is known about murrelets' productivity rates or 
other aspects of their breeding biology. 

Marbled murrelets in the EVOS area feed mostly on pelagic fish within the water column, 
most of which they capture in nearshore waters shallower than 40 m (Sanger, 1987a; 
DeGange and Sanger, 1986). In winter, however, their diet in Kachemak Bay (Sanger; 
1987b) and at Kodiak (Krasnow and Sanger, 1986) includes pandalid and mysid shrimps 
(demersal species), thus linking themselves to a detrital food web. 

Effects of Spill and Current Status in Spill Area 

Approximately 61 2 marbled murrelet carcasses were recovered following the EVOS. Based 
on other carcass recovery studies (Ford et al., 1991), Kuletz (1993) estimated the direct 
mortality of murrelets from the EVOS to be within a range of 8,000 to 12,000, with a best 
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approxirilation of 8,400. The latter figure is about 4 to 7 percent of the most recent 
population estimate for Prince William Sound (Agler et al., written comm., 1993). On 
midbay transect counts at Naked Island, there were ~ i ~ c a n t l y  fewer murrelets in 1989 
compared with 1978-1980, but counts in 1990 were comparable to prespill numbers. 
Shoreline counts of murrelets in.the Naked Island group were also lower in 1989 than before 
the spill, but had rebounded to prespill levels in the 1 990- 1992 interval (Kuleb, 1993; 
Kuletz, oral comm., 1994). In Kachemak Bay, Kuletz (1 993) found no difference in transect 
counts from 1988 to 1989. There are no similar data fiom elsewhere in the EVOS area, 
although by the time surface oil from the EVOS left Prince William Sound, it could have 
impacted murrelets downstream from Prince William Sound (Kuletz, Marks, and Naslund, 
written comm., 1993). 

The July population level as a whole declined from 1972 to after the spill (Klosiewski and 
Laing, written comm., 1993). However, these investigators did not find an oil-spill effect for 
lower populations in the oiled area compared with the nonoiled area of Prince William 
Sound, such as they found with pigeon guillemots and other species. Population estimates 
for all of PWS (Klosiewski and Laing, written comm., 1993; Agler et al., written comm., 
1993) show that marbled murrelet numbers were within the range of 90,000 to 125,000 in 
1989; 64,000 to 99,000 in 1990; 86,000 to 127,000 in 1991; and 117,000 to 201,000 in 
1993. These estimates still do not indicate a stable population trend, and the recovery status 
of marbled murrelets remains uncertain. 

The waters of the area encompassed by the EVOS include a large assemblage of fish 
populations. Fish habitats range from upland wetlands to deep benthic marine waters. 
Fishes present include sport, subsistence and commercially-important species as well as 
forage fish for other fish species, marine mammals, and buds. Of these, the most apparent 
are those that are valuable to the subsistence, commercial, or sport fishers. 

Fish stocks, including both hatchery-reared salmon and wild stocks, are managed by the 
ADF&G in fieshwaters and within a 3-mile limit in marine waters. The North Pacific 
Fishery Management Council (NPMFC) prepares management plans, and applies them to 
marine waters for the 3-mile limit to the 200-mile limit. The International North Pacific 
Fisheries Commission provides conservation measures that limit location, time, and number 
of fishing days beyond the 200-mile limit. 

Although often it is difftcult to differentiate between natural population variability and oil- 
spill-induced changes, a summary of injuries to the fish species that may have been affected 
by the EVOS has been presented by the EVOS Trustee Council (1 992). 

Pink Salmon 

Pink salmon (Oncorhynchus gorbuscha) are the most abundant of all the species of Pacific 
salmon, and they have the simplest and least variable life cycle. After they emerge from the 
redd, the iiy migrate quickly to the sea where they grow rapidly. Pink salmon mature after 
approximately 18 months and return to their natal streams to spawn and die. 

Because of this simple life cycle, populations spawning during odd-number calendar years 
are effectively isolated fi-om populations spawning during even-number years; therefore, no 
gene flow occurs between the alternate-year populations (Heard, 1991). As adults, pink 
salmon return to their natal spaviPning grounds to reproduce, typically within several miles 
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from the sea (Morrow, 1980). As much as 75 percent of Prince William Sound pink salmon 
populations, however, spawn in the intertidal zone (ADF&G, 1986b). Spawning generally 
occurs between mid-July and October, and hatching requires 61 - 130 days, depending on 
water temperature. Emergence is in April and early May (Morrow, 1980). 

The diet of pink salmon fry primarily consists of invertebrate eggs, amphipods, and 
copepods. Juveniles primarily feed on larger invertebrates and small fishes. Young pink 
salmon are preyed on by other fishes, invertebrates, marine mammals, and birds (Morrow, 
1980; Heard, 1991). 

After the Emon Valdez went aground, sublethal injuries were measured among the 
populations of both wild and hatchery-produced pink salmon. Bue, et al. (1993) reported 
that pink salmon egg mortality was ~ i ~ c a n t l y  greater in oiled streams than in nonoiled 
(control) streams in 1989, 1990, and 1991. Most of the mortalities were observed in the 
intertidal zone, where most of the pink salmon spawning occurs. The authors did not expect 
these results to persist in 199 1, and they hypothesize that the continued and increased 
mortality resulted from genetic damage to the incubating eggs and alevins in oiled streams 
during the winter of 1989-1990. In addition, Weidmer, et al. (1993) found that pre-emergent 
pink salmon fry in oiled streams had elevated concentrations of an enzyme, Cytochrome 
P450A, aids in the metabolism of hydrocarbons; and, when present, it indicates that the fish 
was exposed to petrochemicals. Fry fiom 38 percent of these samples (and 17 % of the 
samples from nonoiled streams) had histopathological lesions on internal organs. These 
could cause increased physiological stress and reduced survival and may affect future 
reproductive success. It is estimated that the runs of pink salmon in Prince William Sound in 
1991 and 1992 were reduced by less than 2 percent (Geiger et al., 1994) to as much as 10 
percent (Spies, 1994) because of genetic damage that caused egg mortality and because of 
other environmental factors. In addition, it is likely that the genetic damage will persist for 
some time in the population. 

Pink salmon fiy released from hatcheries as well as wild pink salmon fry that left their natal 
streams in spring 1989 were also exposed to oil in the open water (Willette, 1993). Both 
pink salmon and chum salmon larvae were exposed to sufficient amounts of oil to induce 
production of the Cytochrome P450A enzymes that metabolize oil. In addition, tagged pink 
salmon larvae released from the hatcheries and collected in oiled areas were smaller than 
those collected in moiled areas, even after accounting for the effects of food supply and 
temperature. The rate of return of pink salmon adults depends on the quality of rearing 
conditions during the fiy stage; lower food supply, water temperature, and growth of the fry 
will result in a lower return of adults the following year (Willette, 1993). Wertheirner et al. 
(1 993) also concluded that the reduction in growth rate of pink salmon fry in 1989 was 
caused by oil contamination, and that this would reduce their potential survival to the adult 
stage. 

The mean survival rate of wild pink salmon fry to the adult stage from oiled spawning 
streams was lower than the survival rate of fry migrating from nonoiled streams. (Peckham et 
al., 1993). These authors also reported that survival rates of pink salmon fry released from 
two fish hatcheries after the oil spill were lower than the survival rates of fry released before 
the oil spill. They were, however, unwilling to attribute this to the oil spill. 

Sockeve Salmon 

Sockeye salmon (Oncorhynchus nerka) exhibit a greater variety of life-history patterns than 
any other Pacific salmon (Burgner, 1991). Spawning usually occurs between July and 
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October. The female builds a redd in graveled areas that will provide sufficient water flow 
and dissolved oxygen for the eggs and alevins. Typically, spawning occurs in streams or 
rivers associated with a lake; however, some populations spawn extensively in lakes and 
occasionally some populations spawn in streams without lakes (Burgner, 1991; Morrow, 
1980). Development usually requires 6 to 9 weeks for hatching and emergence fiom the 
gravel is usually from April to June (Morrow, 1980). Sockeye salmon fry usually use lake- 
rearing habitat for 1 to 3 years before they migrate to the sea as smolts. Sockeye salmon 
remain in the marine environment 1 to 4 years (usually 2 or 3 years) before they return to 
spawn (Burgner, 1991). 

Adults feed primarily on euphausiids, amphipods, copepods, and young fishes. Growth in the 
ocean is rapid and the usual size at maturity is 3 to 5 kg (Morrow, 1980). Adults are preyed 
on by marine mammals and predatory fishes (Pauley et al., 1989). 

Kenai River and Kodiak Island sockeye salmon stocks may have suffered population declines 
as well as sublethal injuries. This potential injury is unique, because it is due in part to a 
decision to close commercial fishing in 1989 in portions of Cook Inlet and in Kodiak waters. 
As a result, there were higher than usual returns (i.e., "overescapement") of spawning fish to 
the Kenai River and Kodiak Island systems in 1989. 

The effect of spawning by large numbers of sockeye salmon is to produce a large number of 
fry that, in turn, consume a large amount of their food--zooplankton--from the nursery lakes. 
Excessive numbers of fry deplete their food supply which results in a reduction in their 
survival rate to the smolt stage. Schmidt et al. (1 993) reported overescapements of sockeye 
salmon into the Kenai River system during 1987, 1988, and 1989, a pattern of declining 
plankton production numbers and sizes of rearing fly, and a pattern of declining numbers of 
sockeye salmon smolts. These observations support the hypothesis that overescapements of 
sockeye spawners have adversely affected sockeye salmon smolt production. These results 
also forecast a reduction of the numbers of adult sockeye salmon returning during 1994 and 
1995. The zooplankton population composition and biomass in Akalura Lake on Kodiak 
Island has been following a pattern of low density, small-sized individuals and a shift in 
species composition, apparently because of the overescapement of sockeye salmon in 1989 
(White, L., ADF&G, oral comm., 1994). 

Pacific Herrinq 

Pacific herring (Clupea harenguspallasi) mature between 2 and 4 years of age and spawn 
annually. They live offshore but spawn in nearshore coastal waters, usually over vegetation 
such as eelgrass, seaweed or other submerged structures. Spawning in Alaskan waters 
begins when the seawater temperature rises to about 4" C. Their greatest mortality occurs 
during the egg to juvenile stages, when mortality may be 99 percent. Adults may have a 
lifespan of approximately 19 years (Morrow, 1980; Pauley et al., 1988). Juvenile herring 
feed on euphausiids, planktonic crustaceans, and fish larvae. Pacific herring eggs are preyed 
upon by shorebirds, diving birds, gulls, invertebrates, and fishes. Pacific herring larvae are 
eaten by jellyfish, amphipods, and other fishes. Adults are a prey base for large finfishes, 
sharks, and marine mammals and birds (Pauley et al., 1988). 

Within 2% weeks after the start of the EVOS, Pacific herring began spawning in Prince 
William Sound (McGurk and Biggs, 1993). Over 40 percent of the areas used by the Prince 
William Sound stocks for spawning and over 90 percent of the nearshore nursery areas were 
exposed to the spilled crude oil (Biggs and Baker, 1993). Studies performed in 1989 
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demonstrated that the mean mortality of Pacific herring eggs and larvae was three times 
higher in the oiled sites than in the nonoiled sites although environmental conditions 
confounded the interpretation of these results. Hose et al. (1 993), however, reported that the 
incidence of malformed Pacific herring embryos and larvae and evidence of genetic damage 
(i.e., chromosome breakage) was higher from oiled study sites than from nonoiled sites. 
Norcross et al. (1993) observed evidence of genetic damage which was related to jaw 
deformities and small size in herring larvae that were captured one to three months following 
hatch in 1989. This impact combined with the elevated embryonic mortality and severe post- 
hatch abnormalities, indicated that the mortality of herring larvae was increased because of 
oil exposure in 1989. Elevations in post-hatch larval deformities, both genetic and 
morphological, continued to occur in oiled areas in 1990, but to a much lesser degree and no 
differences were observed by 199 1. Kocan, et al. (1 993) performed an experiment to 
evaluate the reproductive potential of individual female Pacific herring that had been present 
as one-year odds in Prince William Sound at the time of the oil spill. This study 
demonstrated that hatching success was halved and abnormalities among larvae were 
doubled in offspring of fish spawning in previously-oiled sites versus nonoiled sites which 
suggests a possible reproductive impairment through genetic damage to the adults. This was, 
however, only a pilot study and the data are not yet conclusive. 

It is not known the extent that the juvenile herring were exposed to oil in 1989, but Marty et. 
al. (1992) documented that 20 percent of adult herring captured in oiled areas suffered severe 
internal lesions compared to 0 percent in unoiled areas. Moles, Rice and Okihiro (1993) 
found that the herring captured in the oiled areas were devoid of gut parasites. The 
observations of lesions and absence of parasites were recreated in adult herring exposed to 
oil in controlled laboratory settings. 

There also was an outbreak of viral hemorrhagic septicemia (VHS) in herring returning to 
Prince William Sound in 1993. It is known that previous exposure to toxins can affect the 
immune system of fish making Qem more susceptible to disease, but without an accurate 
estimate of level of exposure, it is not known if the oil spill caused this outbreak. The 
missing information relating to cause and effect is a common problem in oil spill damage 
assessment (Brown, E., ADF&G, oral comrn., 1994; Meyers et al., 1993). 

Rockfish 

There are more than 50 species of rocktish (Sebastes spp. and Sebastolobes spp.), including 
yelloweye rockfish (Sebastes rubewimus), quillback (S. maliger), and copper rocEsh 
(S. caurinus), that are found in Prince William Sound, Cook Inlet, and the Gulf of Alaska. 
Life histories of rockfish are highly variable and not well understood. Yelloweye rockfish are 
live bearers and release live planktonic larvae into the water column between April and June 
in southeastern Alaska (Carlson and Straty, 1981). Very little is known about the early life 
history of larvae and juveniles; however, the yelloweye rockfish range extends from Cook 
Inlet in Alaska south to Baja California (Hart, 1973). Rocldish grow very slowly and reach 
sexual maturity between 14 and 19 years of age. RoclGlsh breed annually thereafter but 
produce few offspring. They can live up to 1 14 years. It is not known whether or how 
rockfish migrate, but older fish tend to move to deeper water (Carlson and Straty, 1981). 

Yelloweye rockfish are opportunistic feeders. They feed primarily on a variety of crabs, 
shrimp, snails, and fishes. Small yelloweye rockfish are preyed upon by larger rockfish and 
other fishes (Carlson and Straty, 198 1). 
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The oil spill may have caused sublethal injuries to roclcfish, but it is unknown ifpopulation 
declines occurred. There is little prespill data on rockfish in the spill area. Many dead 
rockfish were reported to have been sighted after the spill, although only 20 adult yelloweye 
rockfish were recovered by biologists. Of these, only 5 were in good enough condition to 
chemically analyze. All 5 fish were determined to have died from oil ingestion. Samples 
collected from oiled areas in Prince William Sound and the outer Kenai coast indicated there 
was evidence of exposure to oil (in bile) in 1989 and highq than normal incidence of organ 
lesions in 1989,1990, and 1991 (Hoffman, et al., 1993). There also is evidence that the 
incidence of organ lesions was higher in 1991 than in previous years (Marly et al., 1993). 

The degree to which postspill increases in fishing pressure may be impacting rockfish is also 
unknown. Partially because of numerous spill-related commercial-fishing closures for 
salmon and herring in 1989, commercial fishers increased their take of rockfish. Rockfish 
harvests in Prince William Sound increased from approximately 93,000 pounds in 1989 to 
over 489,000 pounds in 1990. Harvests decreased since 1990, but harvests are still higher 
than the historic average (Bechtol, 1994). While population levels are unknown, concerns 
have arisen about possible overfishing. Rockfish are a slow growing species, produce 
relatively few young, and do not recover rapidly fiom overfishing. 

Dollv Varden 

Dolly Varden (Salvelinus malma) are found in fresh- and saltwater in western North 
America and eastern Asia. Their range extends from southern British Columbia to the Arctic 
coast of Alaska. Both anadromous and nonanadromous populations are found in Alaska, and 
they may occupy five different types of habitats, with behavioral and biological modifications 
for each (Morrow, 1980). 

Dolly Varden commonly mature between 4 and 7 years of age. As adults, they live near their 
natal streams in nearshore areas of marine environments during the summer, and they 
migrate to fieshwater lakes to overwinter. Dolly Varden return to their natal streams to 
spawn, usually in September and October. The eggs hatch in approximately 4 to 5 months. 
After they emerge, the fiy remain close to the bottom for the first few days but commence 
active feeding soon after and begin growing rapidly. The young remain in fieshwater for 3 to 
4 years before moving seaward. They are found near logs and undercut banks, where they 
seek protection from predation (Morrow, 1980; ADF&G, 1986~). 

The primary diet for marine adult Dolly Varden consists of smelt, herring, juvenile 
salmonids, and other small fish as well as invertebrates. In the freshwater habitat, 
invertebrates and other small fishes are the main diet. Dolly Varden may live to be 12 or 
more years old (Morrow, 1980). 

Both Dolly Varden and cutthroat trout feed extensively in the nearshore marine habitat and 
are particularly vulnerable to the effects of oil spills. Measurement of oil in the bile of Dolly 
Varden following the spill in 1989 showed that this species had the highest oil concentration 
of any fish species studied (Collier et al., 1993). Dolly Varden and cutthroat trout were 
captured at weirs on five streams after overwintering in 1989,1990 and 199 1 in an attempt 
to understand the effects of oiling. Studies of injury were not carried out in 1992. Growth 
and survival rates of Dolly Varden returning to oiled streams in 1990 were ~ i ~ c a n t l y  
lower than those returning to nonoiled streams (Hepler et al., 1993). 
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Cutthroat trout (Oncorhynchus clarki) range fiom northern California to Prince William 
Sound, Alaska (Pauley et al., 1989). Both anadromous and nonanadromous populations are 
found in Alaska (Morrow, 1980). 

Sea-run cutthroat trout mature at 2 to 3 years of age. Males typically mature at an earlier age 
than females. Cutthroat trout are "repeat spawners" but postspawning mortality may 
approach 90 percent (Morrow, 1980). They return to their natal streams to spawn in the 
spring between February and May, depending on the geographic area. After spawning, 
adults and smolts migrate to the sea between March and July. They remain nearshore in the 
vicinity of the natal stream to feed, and they return to freshwater lakes to overwinter 
(Morrow, 1980). 

Adult cutthroat trout feed primarily on small fish and shrimp and eat more fish as they 
increase in size. Fry and juveniles feed primarily on insects and crustaceans, but they also 
begin to feed on smaller fish such as sticklebacks and other salmonids as they increase in 
size. In the marine environment, they feed on arnphipods, isopods, shrimp, immature crabs, 
and other salmonid fishes (Pauley et al., 1989). Fry and juveniles are preyed on by rainbow 
trout, brook trout, Dolly Varden, sculpins, and adult cutthroat trout, as well as a various bird 
species such as great blue herons and kingfishers. In the marine environment, cutthroat are 
preyed on by Pacific hake, sharks, marine mammals, and adult salmon (Pauley et al., 1989). 

The oil spill caused some injury to the anadromous populations of cutthroat trout in Prince 
William Sound. Large cutthroat trout had a higher mortality rate in oiled areas than in 
unoiled areas. There was a 57-percent greater mortality rate in oiled streams in 1989 - 1990 
and a 65-percent greater rate in 1990 - 199 1 compared to unoiled streams. In addition, 
growth rates of cutthroat trout in oiled areas were reduced compared to unoiled areas (Hepler 
et al., 1993). 

Social and Economic Environment 
This section describes the social, cultural, and economic conditions of the communities 
affected by the Exxon Valdez Oil Spill (EVOS). It includes discussion of the sociocultural 
context of the region, some of the laws that pertain to the contemporary social, economic, and 
political environment, the composition of the affected communities and their socioeconomic 
bases, the impact of the spill on traditional Native and non-Native subsistence activities, 
cultural heritage (archaeology and culture history), recreation (commercial and 
noncommercial), commercial fishing, sport fishing, and designated wilderness. 

Sociocultural 
Context 

Glaciers covered much of Alaska until the end of the last ice age, some 10,000 years ago. As 
they receded, the glaciers left, like plowshares, a vast land ripe for animal and plant life. As 
the new ecosystems took root and flourished, people were soon to follow. Native Americans 
early and extensively inhabited the lands affected by the EVOS. The people followed the 
great herds of game animals across this newly greening land and pursued sea mammals 
across the adjacent resource-rich waters. They fished in the oceans and streams and gathered 
other available resources, developing intricate and complex societies and refining their 
relationships to the land and waters. Indigenous peoples have thrived in Prince William 
Sound for over 5,000 years, on the Kodiak Archipelago and Alaska Peninsula for over 8,000 
years, and on the Kenai Peninsula for perhaps as long as 10,000 years. 
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The first contact with Europeans followed the Russian-sponsored expedition of Bering and 
Cherikov, members of which set foot on Kayak Island in southeastern Prince William Sound 
in 1741. As Russians used Native hunters to find and acquire sea otters for trade in the 
China market, the societies, cultures, economies, and genetic makeup of the communities of 
the spill area changed rapidly, though never entirely. 

Today, even though the languages and cultural traditions of the Aleuts of the Aleutian Islands 
are historically quite different from those of the people in the spill area, Natives of 
traditionally Alutiiq (or Sugpiaq) and Eyak communities often refer to themselves as 
"Aleuts." 

After the United States acquired what title Russia had to Alaska in 1867, relatively slow but 
immense change enveloped the area. Increasing numbers of Westerners (Americans and 
others) moved into the area in search of commercial resources and a pioneering lifestyle. 
Several communities grew as more non-Natives moved to the area and as Native 
communities merged into fewer communities. The consolidation of the Native communities 
occurred because so many people had died of introduced diseases, and because of the greater 
importance of the cash economy. Commercial fishing, commercial whaling, fox farming, 
logging, and mining were important to the area's economy by the first half of the 20th 
century. The military buildup during World War 11 produced transportation, communication, 
and facilities infrastructures. This further integrated rural Alaska into the American cash 
economy. 

Parts of the Alaska Peninsula and the Kodiak Archipelago were devastated by heavy ash 
fallout fkom the 191 2 eruption of Novarupta, the second-largest volcanic eruption in recorded 
history. The Good Friday Earthquake of 1964 was centered in Prince William Sound and 
greatly affected all of southcentral Alaska. The villages of Chenega and Valdez were 
destroyed by the quake and the resulting tsunamis. Kodiak was badly damaged, as were 
almost all other communities of the area. 

The EVOS affected many of the same communities, disrupting families and other social 
relationships, livelihoods, and the resources on which the people depended. Though the 
cumulative effects of natural and human disasters and disease are massive, many of the 
affected communities still depend heavily on subsistence for their livelihoods, cultural 
identities, and spiritual expression, much as their ancestors did for thousands of years prior. 
The effects on the commercial economies of the spill area likewise have been extreme and, 
similarly, have proved resilient. 

Relevant State History 

The Alaska Statehood Act (48 U.S.C. note prec. 21) admitted Alaska to the Union in January 
1959. Section 6 of the Act empowered the State to choose about 103 million acres (an area 
of public lands larger than the State of California) from unreserved U.S. lands. Oil 
exploration and development increased after statehood was declared. A major windfall came 
soon after statehood, when in 1968 a discovery well at Prudhoe Bay on the North Slope 
tapped into the largest known oil field in the U. S. The North Slope oil lease of 1969 granted 
oil rights to an oil consortium and brought more than $900 million in bonuses to the State 
treasury. 

The Alaska Native Claims Settlement Act (ANCSA) of 197 1 (P.L. 92-203; 33 U.S.C. 1601 - 
1624) attempted to settle aboriginal rights and establish the legal claims to lands in Alaska 
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made by indigenous peoples of Alaska. It established 13 Regional Native Corporations and 
nearly 200 village corporations. It further provided a compensatory award of $962.5 million 
and an award of 40 million acres of land. This Act addressed public-land withdrawals and 
established a Joint Federal State.Land Use Planning Commission, which began land- 
selection procedures that resulted in the existing pattern of Federal, State, Native, and private 
ownership of lands in Alaska. It also paved the way for construction of the Trans-Alaska 
Pipeline System fi-om Prudhoe Bay to Valdez. 

To allow transportation of oil fi-om the North Slope to a shipping point, Congress passed the 
Trans-Alaska Pipeline Authorization Act in 1973. During the same year, Congress passed a 
bill to waive certain provisions of the National Environmental Policy Act to expedite pipeline 
construction. The pipeline was completed in 1977. Now the pipeline daily moves almost 2 
million barrels of crude oil £tom Prudhoe Bay to Valdez. Since 1977, the Port of Valdez has 
shipped the bulk of the crude oil extracted fi-om Prudhoe Bay (Alaska State Libraries, 1992). 

In 1976 the USDOI's Minerals Management Service held Lease Sale 39, the first oil and gas 
lease sale for the right to drill on the outer continental shelf(0CS) of the northern Gulf of 
Alaska. Sale CI for Lower Cook Met was held in 1977, Sale 55 for the eastern Gulf of 
Alaska in 1980, and Sale 60 for Lower Cook Inlet-Shelikoff Strait in 1981. Although Valdez 
and Prince William Sound have little or no known oil or gas potential, Lease Sales 88 
(canceled) and 1 14 (delayed indefinitely) included this area. Ironically, the first commercial 
oil venture in Alaska occurred in Prince William Sound--at Katalla, near Cordova--just after 
the tum of the 20th century. 

The Alaska National Interest Lands Conservation Act (ANILCA) of 1980 (P.L. 96-487; 16 
U.S.C. 5 3 1 11 et seq.) in part implemented provisions of the ANCSA (Sec. 17.d.2) and the 
Statehood Act (Sec. 6). That is;it enacted into law the recommendations of the Joint 
Federal-State Land Use Planning Commission on (1) which lands should be included in the 
rest of the State's 103-million acre entitlement and (2) which lands should be included in 80 
to 100 million additional acres of Federal reservations, national forests, parks, wildlife 
refuges, and wilderness areas. Congress also recognized through the ANILCA that it was in 
the national interest to regulate, protect, and conserve fish and wildlife on public lands and 
that an administrative structure should be established for the continuation of the opportunity 
for subsistence uses. 

Affected Communities 

The communities affected by the Exxon Valdez spill are grouped into four regions: the Kenai 
Peninsula Borough, the Kodiak Island Borough, the Lake and Peninsula Borough, and the 
Valdez-Cordova Census Area. There are 68 "communities" in the four regions (Alaska 
Department of Community and Regional Affairs PCRA], 1994), though many of these are 
best described as "localities" rather than cities, towns, or villages. 

Access to communities affects the variety and quantity of interaction with other communities, 
markets, and governments. Many of the communities are quite remote, with access by air or 
boat only. Others are connected to the Alaska road system and are therefore easier to access. 
Ease of access equates to some degree with how expensive it is to live in the community. 
The easier the access, the more opportunity residents have to purchase goods at less 
expensive prices. 

Modes of access to communities within the oil spill region are varied but not extensive. The 
southwest system of the Alaska Marine Highway System provides feny service to the 
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majority of the oil spill area, carrying 43,500 passengers and 15,600 vehicles in 1989 
(Alaska State Libraries, 1992). Road access is available from Anchorage to Homer and 
Seward on the Kenai Peninsula, 'and to Valdez in the EVOS Prince William Sound area. The 
Alaska Railroad connects Seward, Portage, and Anchorage, with a branch to Whittier. Air 
transport is used for locations not served by the ferry or road systems. Charter air services 
are available to each community. Commercial cargo barges serve all of the coastal 
communities. 

Profdes of Affected Communities 

The effects of the spill differ for each region and its communities. This is a function of the 
communities' locations relative to the oil spill, ease and types of access, and local economic, 
social, and political conditions. The following discussion was developed from 1994 DCRA 
data files; and, whle it considers larger communities like Kenai and Seward, it concentrates 
primarily on the smaller, predominantly Native villages. In general, these communities have 
mixed economies based on both cash and subsistence and have experienced the most 
disruption. 

Kenai Peninsula Borough 

The Kenai Peninsula Borough (formed in 1964) lies south of Anchorage and includes both 
sides of Cook Inlet from the southern tip of the Kenai Peninsula north to the Knik Arm- 
Turnagain Arm split. The Kenai Peninsula cities of Seward, Soldotna, Kenai, and Homer 
contain most of the area's development because they are linked by roads to Anchorage. 
Nearly all of the borough's 44,000 people live on the Kenai Peninsula, with 63 percent in the 
cities of Kenai and Soldotna in the central part of the peninsula. This central area is 
economically dependent on the oil and gas industry, commercial fishing, agriculture, tourism, 
government, and commercial offices. 

The southern Kenai Peninsula contains the cities of Homer and Seldovia and the Native 
villages of Port Graham and Nanwalek. Homer is the economic and population hub of that 
part of the peninsula, with revenues from commercial fishing, tourism, government, 
commercial offices, and agriculture. In contrast, the Native villages are largely dependent on 
subsistence hunting and fishing. 

The Kenaitze Indians, Dena'ina Athapaskans, occupied the central and upper peninsula when 
Europeans first came to the area; the lower peninsula had been occupied by Alutiiq Natives. 
The city of Kenai was founded in 1791 as a Russian fur trading post. In the late 1800's and 
early 1 9001s, gold mining was a major industry on the peninsula. Also in the early 1 9001s, 
cannery operations and construction of the railroad spurred development. The Kenai 
Peninsula was the site of the first major Alaska oil strike, in 1957, and has been a center for 
exploration and production since that time. 

The population of the borough is primarily non-Native, though several communities are 
predominantly Native and some others have ~ i ~ c a n t  proportions of Natives. The Kenai 
River is a major sport fishing location for Anchorage residents as well as tourists from 
elsewhere in Alaska and beyond. Because the river is world-famous for trophy king and 
silver salmon, the peninsula is heavily visited by sportsmen during the summer months. The 
borough economy is highly diverse, with employment provided by oil industry services and 
supplies, commercial and sport fishing and fish processing, transportation, timber, tourism, 
government, and retail services. Seward can be reached by car from Anchorage by the 
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Seward Highway. Kenai, Soldotna, and Homer are accessible by the Sterling Highway 
(which connects with the Sewad Highway) from Anchorage, Fairbanks, Canada and the 
lower 48 states. Scheduled and charter airlines and helicopter services are available. 
Ocean-going freighters are tendered at the city docks in Seward, Kenai, and Homer. The 
State feny system regularly serves Seward and Homer. 

Kodiak Island Borough 

The Kodiak Island Borough includes the city of Kodiak and the six Native villages of Port 
Lions, Ouzinkie, Larsen Bay, Karluk, Old Harbor, and Akhiok. The borough population of 
about 15,245 includes Natives of Alutiiq heritage, other Natives, and non-Natives. Among 
the non-Natives are people of European descent, as well as immigrants from the Philippines, 
Central America, and Meso-America. The borough includes the islands of the Kodiik 
Archipelago and parts of the adjacent Alaska Peninsula. As in other parts of Alaska, Kodiak 
Island's population grows significantly in the summer. The economy is heavily dependent on 
commercial fishing. The city of Kodiak also collects revenues from the U.S. Coast Guard 
base, government offices, and the tourism and livestock industries. In the smaller 
communities, residents (mostly Native) largely depend on subsistence hunting and fishing. 
The borough provides some social, cultural, and economic services to villages; and the 
Kodiak Area Native Association provides medical and social services through the tribal 
governments in each village. 

A paved State-run airport, a gravel municipal airport, and a float-plane facility at Lily Lake 
serve air traftic in the city of Kodiak. Each of the villages has runways for scheduled and 
charter flights. The Alaska Marine Highway System operates a feny service from Seward 
and Homer to Kodiak and Port Lions. Boat harbors serve commercial and transient vessels 
in Kodiak, and several of the other communities have dock facilities. Approximately 140 
miles of State roads connect communities on the east side of the island. 

Lake and Peninsula Borough 

Lake and Peninsula Borough, incorporated in 1989, is located on the Alaska Peninsula in 
southwest Alaska. It is comprised of 17 communities, including 5 incorporated cities, with a 
combined population of 1,789. These communities (Chi@, Chi@ Lagoon, Chignik 
Lake, Ivanof Bay, and Penyville) are primarily Alutiiq, with a mixture of Eskimos and 
Athapascans. 

Yupik Eskimos and Athapaskan Indians have jointly occupied the area for at least the past 
6,000 years. The late 1800's first brought an influx of non-Native fishermen and cannery 
operations. An influenza epidemic in 19 18 drastically reduced the Native population. 
Reindeer were introduced to assist the survivors, but the experiment failed to provide a food 
source and bolster the cash economy for the survivors. During World War 11, Fort Morrow 
was built at Port Heiden. 

During the peak commercial fishing season, the borough population increases sharply. 
Commercial fishing, fish processing, tourism, and sport fishing are the mainstays of the 
borough's economy. Government services also provide employment. Subsistence hunting 
and fishing are important to year-round residents. Iliamna Lake offers trophy rainbow trout 
and thus attracts tourists and sportsmen. Scheduled and charter air services as well as barge 
and feny services provide transportation of passengers and goods in this area of the state. 
Travel to Dillingharn, Kodiak, and Anchorage is frequent. 
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Valdez-Cordova Census Area (Prince William Sound) 

For the purpose of this study, the region includes five communities: Chenega Bay, Cordova, 
Tatitlek, Valdez, and Whittier. The population of the area is about 10,000 people (Alaska 
State Libraries, 1992). Each community is accessible by air or water, and all have dock or 
harbor facilities. Only Valdez is directly accessible by road fiom the State's main road 
system, though the Alaska Railroad carries vehicles to and fiom Whittier. 

Prince William Sound was occupied prehistorically by Chugach Alutiiq, Eyak, and Tlingit 
Natives; and it was in this area that the first Europeans to reach Alaska put to shore in 1741. 
The sea otter fur trade, commercial fishing, and the influx of non-Natives transformed the 
traditional cultures to incorporate the cash economy. 

The present economic base of the five communities is diverse. Cordova's economy is based 
on commercial fishing, primarily for red salmon. As the terminus of the Trans-Alaska 
Pipeline, Valdez is dependent on the oil industry; but commercial fishing and fish processing 
and government also are important to the local economy. Whittier residents work as 
government employees, longshoremen, commercial fishermen, and service providers to 
tourists. The people of Chenega Bay and Tatitlek (predominantly Native) augment 
commercial fishing and other cash-based activities with subsistence fishing, hunting, and 
gathering. 

Cultural Heritaae 
Resources 

This report incorporates various aspects of cultural resources relating to the physical 
(archaeological) remains of indigenous and historic inhabitants of the EVOS area and the 
values inherent in those remains for contemporary and future members of the public. 
Restoration actions are oriented toward physical remains because those were directly injured 
by the EVOS. The values of these remains for local communities, whose ancestors lived and 
are buried at some of these sites, would be addressed through actions relating to those 
remains. Archaeological sites and artifacts themselves are important kinds of cultural 
resources, but other cultural resources such as stories associated with specifice sites or 
artifact types, or traditional techniques used to construct traditional items, add immense value 
to objects that may otherwise would provide limited insight and hformation. These other 
types of cultural resources may benefit .from actions on archaeological remains, extending the 
positive impacts of the restoration efforts. 

The greater the degree to which local community members become involved in restoration 
of these resources, the more fully the restoration will be completed. Some actions may be 
implemented in local communities as a logical extension of projects accomplished on 
archaeological sites. While restoration of archaeological resources is important at the local 
level, it is also important to the cultural patrimony of Alaska and of the United States. In 
keeping with that importance, all projects will be completed in compliance with applicable 
historical and archaeological resource protection laws. 

The study of historic and prehistoric cultures of the northern Gulf of Alaska began in the late 
19th century with Johan Jacobsen's archaeological excavations in lower Cook Inlet 
(Jacobsen, 1977). While long-running, the amount of study has not been extensive. 
Research into basic cultural chronology is normally a first focus of investigation, but even 
that has been reconstructed only partially for the EVOS area. Destruction of any part of the 
archaeological record for the area is therefore of the gravest concern simply because the 
importance of individual parts has not been established (Reger et al., 1992). 
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There is a regional unity of cultural interaction and change throughout much of southern 
Alaska for perhaps as long as 11,000 years. William Workman proposes that cultural 
sequences for various areas of the southern Alaskan coast are part of a larger North Pacific 
Maritime co-tradition. This includes the Pacific coast of the Alaska Peninsula, the Kodiak 
area, Cook Inlet, and Prince William Sound--all part of the Pacific Eskimo (or Alutiiq) 
region (W. Workman, 1980). Coastal sections of parts of the EVOS area also were inhabited 
within the past millennium by Dena'ina Athapaskan and Eyak Indian groups. 

Early coastal sites on either side of the EVOS area show that the southern Alaska coast was 
settled by at least 9,000 years ago, but archaeological evidence from interior southern Alaska 
and evidence for potentially earlier maritime adaptations suggest occupation in the area 
perhaps 1 1,000 years ago. This earliest occupation around the North Pacific Rim, in interior 
Alaska, and possibly in Southeast Alaska and British Columbia, includes a cultural complex 
known as the Paleoarctic tradition, which continued to around 7,500 years ago. 

Beginning sometime between 6,500 and 7,000 years ago, the Ocean Bay Period continued to 
about 3,500 years ago. Ocean Bay sites have been identified on Kodiak Island, the Pacific 
coast of the Alaska Peninsula, and the southern Kenai Peninsula. No artifacts or other 
features definitely associated with Ocean Bay people have been found in Prince William 
Sound or Cook Inlet, but recently obtained dates show possible temporal overlap at least in 
Prince William Sound (cf. Yarborough and Yarborough, 1993). The Kachemak Period 
spanned from about 3,500 years ago to about 1,000 years ago over almost all of the EVOS 
area. There is a widespread similarity among Kachemak sites, though regional and temporal 
changes have been well demonstrated. 

By about 1,000 years ago, local manifestations of cultures were quite diverse and clearly 
represent the ancestors of the various cultures encountered by the earliest Europeans to visit 
the area. The Koniag culture of Kodiak, the Alaska Peninsula, and perhaps the southern 
Kenai Peninsula was well developed. The Chugach culture of Prince William Sound and the 
gulf coast of the Kenai Peninsula is similar to the culture of the Koniag. Together, these 
peoples are considered part of the Alutiiq tradition. 

In lower Cook Inlet, the archaeological record for the late prehistoric time period is made 
more complex by the movement into the area by Dena'ina Athapaskan Indians who adopted 
Alutiiq patterns of subsistence and material culture. 

Native populations in the EVOS area were decimated following Russian contact in 174 1, 
mainly through the introduction of European diseases. Warfare, subjugation and 
enslavement, economic dependence, and new values and technological systems disrupted 
traditional economic, social, and religious patterns. Many Native villages were abandoned as 
the populations consolidated to retain their economic and social viability. Many of these 
early locations are still important to local Native communities as subsistence-resource areas 
and as sources of connection with their long and rich cultural heritage. 

As more non-Natives arrived in the EVOS area, and as the Native communities took part in 
an increasingly commercial, European-style economy in the 19th and 20th centuries, many 
new types of cultural-resource sites were created. These include sites from both the Russian 
and American periods and fiom both non-Native and Native cultures. Some of the site types 
are: trading posts, churches, mines, fox f m s ,  canneries, military installations, roads and 
trails, and homes. 
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All of these sites are important for understanding and appreciating the cultural heritage of the 
EVOS area. All historic and prehistoric sites located on public lands in Alaska are protected 
by historic preservation laws. These laws include the National Historic Preservation Act, the 
Archaeological Resources Protection Act, and the Alaska Historic Preservation Act (Alaska 
Statutes 41.35). 

Impacts on Historic Properties 

Important Alaskan cultural properties were injured by the oil spill and by the cleanup 
response, mainly by increasing human activity. While the exact number of important 
historical properties damaged is unknown, Jesperson and Wi (1 992) have documented 
effects on 35. Injuries included vandalism, erosion, and oiling (Dekin, 1993: 1). The major 
sources of potential impact were (1) direct impacts resulting f?om oil in direct contact with 
artifacts or features; (2) treatment methods employed to remove oil; and (3) human activities 
incidental to the response actions. Twenty-four sites have been considered for restoration 
efforts, with a total estimated restoration cost of nearly $872,000 (McAllister, 1992). 

The types and locations of archaeological and historic sites made them particularly 
vulnerable to disturbances related to the oil spill. The 1964 Good Friday Earthquake and 
previous tectonic movements had submerged some archaeological remains below the mean- 
high-tide level. This placed many archaeological sites in the intertidal zone affected by the 
EVOS (cf. Reger et al., 1992). Sites found in the intertidal zone include stone and wooden 
fish weirs, petroglyphs, shipwrecks, piers, and pilings associated with historical domestic and 
commercial facilities, and potentially the full range of features found in the uplands. Cultural 
resources are known to occur in adjacent uplands, where modified deposits, villages, rock 
shelters, culturally modified trees, historical domestic and commercial facilities, and other 
features are present. The range of cultural materials includes tools, structural remains, 
middens, and architectural remains. The range of materials includes stone, bone, shell, 
various metals, wood, textiles, leather, and other organic items. 

One major potential physical impact of oiling is the obscuring of intertidal artifacts fi-om 
observation. Not only do the artifacts become impossible to see, their relationship to other, 
unobscured artifacts is lost. There also is the possibility that solidification of oil could 
immobilize artifacts in the intertidal zone. Both of these effects would be temporary, as wave 
and tidal action would remove the oil over a period of months or years. The chemical 
impacts of oiling are subject to debate. Some scientists have raised questions about whether 
contaminated organic items can still be dated using radiocarbon techniques. Laboratory 
studies about the effects of crude oil on radiocarbon dating with datable samples suggest that 
significant skewing of dates occurred (Mifnin and Associates, 1991), but others believe that 
the oil can be removed from crucial samples so that they may be successfilly dated. 
Investigations at four sites in 1991 indicate that there appears to be no effect on the ability to 
obtain radiocarbon dates in the normal manner fi-om oiled sites. These investigators caution, 
however, that their results can be applied only to these specific sites. The sites may not have 
been subject to the type of oiling that would contaminate them; or the oil may not have 
penetrated the samples, and the cleaning pretreatment successfully removed the contaminant 
(Reger et al., 1992). 

Historical properties located in the uplands adjacent to treated shorelines were at risk when 
people visited those uplands. Although a blanket restriction on upland access by cleanup 
crews was in effect throughout the shoreline-treatment phase, some degree of access was 
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required to efficiently undertake.treatrnent activities. Shoreline-treatment techniques included 
manual removal, bioremediation, and mechanical treatment (Haggarty et al., 1991). 

A variety of pedestrian upland crossings during the cleanup process resulted in damage to 
cultural resources, especially surface features. Vandalism and looting of cultural sites 
occurred as a result of uncontrolled or unsupervised access to the immediate uplands, 
particularly where rock shelters, historic cabins, mine sites, and other surface features or 
subsurface deposits were exposed. Most of the areas aEected by the EVOS had not been 
adequately surveyed for cultural resources before the spill. Increased activity in these areas 
resulted in more people knowing the whereabouts of many more historic properties. This in 
turn resulted in looting and vandalism (Mobley et al., 1990). 

Vandalism resulted fi-om the activities of people interested in artifacts but unaware of the 
damage caused by uncontrolled collecting. Vandalism results in an irretrievable loss of 
information fi-om sites, and damage to sites often invites further damage. Sites cannot be 
repaired (Corbett and Reger, 1993). This increase in knowledge of site presence and 
location continued after the EVOS cleanup, resulting in higher rates of potential and 
documented vandalism. "At many archeological sites, the damage is actually an increased 
threat of disruption due to wider public knowledge of the sites" (ADEC, 1993 : 180). 
Without additional education and interpretation to increase public awareness of the effect of 
vandalism on historic properties, and without the additional presence of stewards, monitors, 
or law enforcement personnel, the trend of site damage appears likely to continue in the 
future. 

Subsistence Use Alaska is the only state in which a si@icant proportion of the population lives off the land 
or practices a subsistence lifestyle (Campbell, 1991). Subsistence is critical to supporting 
the incomes and cultural values of many Alaska residents. However, the relatively small, 
predominantly Native communities had a larger percentage of residents greatly affected than 
did larger, predominantly non-Native communities (Palinkas et al., 1993). 

Subsistence Definitions 

While there are a variety of cultural, popular, and sociological definitions and interpretations 
of subsistence, Congress defined subsistence in Section 803 of the ANILCA as: 

... the customary and traditional uses by rural Alaska residents of wild renewable 
resources for direct, personal or family consumption as food, shelter, clothing, tools, 
or transportation; for the making and selling of handicraft articles out of nonedible 
byproducts of fish and wildlife resources taken for personal or family consumption; 
for barter, or sharing for personal or family consumption; and for customary trade. 

Court rulings on the State's interpretation of ANILCA requirements have resulted in radical 
changes in State and Federal roles and responsibilities regarding subsistence management in 
Alaska. The State of Alaska operated a program that met Federal requirements until the 
1989 Alaska Supreme Court's McDowell decision (785 P2d 1 [1989]). The court ruled that 
the laws used by the State to provide a subsistence priority for rural Alaskans violated the 
Alaska Constitution. On July 1, 1990, the Federal Government took over management of 
subsistence activities on Federal public lands in the State (Federal Subsistence Board, 1992). 
The State retains control over sport hunting and fishing on all public lands and also manages 
subsistence for all eligible Alaskans on State public lands. 
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The term "subsistence" refers to a particular pattern of activities and values associated with 
harvesting and using naturally occurring renewable resources. The ethnic composition of 
communities is important for considerations of subsistence because as the percentage of 
Natives in a community increases, subsistence production also increases (Wolfe and Walker, 
1987). Subsistence hunting, fishing, trapping, and gathering activities represent a major 
focus of life for many EVOS communities; and the values associated with subsistence are 
diierent for Native communities than for non-Native communities (cf. Case, 1991). 

Generally, subsistence systems are characterized by a few important attributes: 

Subsistence activities are seasonal. Fishing, hunting, and gathering follow the 
natural rhythm of the tides, wildlife and fish migration, and plant life cycles. 

Subsistence activities are localized. Productive, accessible sites are established for 
various subsistence activities. 

Subsistence is regulated by a system of traditional, locally recognized rights, 
obligations, and appropriated behaviors. The use of sites, division of the catch or 
harvest, and assignment of responsibilities are determined by tradition. 

Subsistence is opportunity-based. The subsistence resource must be harvested 
when and where it is available. Generally, the harvesting of each resource must be 
completed within a fmi'te period. 

Individuals--both Native and non-Native-participate in subsistence activities to supplement 
personal income and provide needed food; to perpetuate cultural customs and traditions; and 
to pursue a lifestyle reflecting deeply held attitudes, values, and beliefs centered on sel;f- 
sufficiency and nature. In addition to its economic importance in rural households, the 
opportunity to participate in subsistence activities reinforces a variety of cultural values in 
both Native and non-Native communities. The distribution of fish and wildlife contributes to 
the cohesion of kinship groups and to community stability through sharing of resources 
derived through harvest activities. 

Subsistence resources provide the foundation for Native culture, ranging fiom the totem basis 
of clan divisions, to norms goveming the distribution of wealth, to reinforcement of basic 
values of respect for the earth and its resources. "Subsistence is a core cultural institution in 
Native communities. Damage to subsistence resources and to the meaningfid activities that 
are part of this core institution thus damages the whole culture" (Impact Assessment, Inc., 
1990). The cultural systems include kinship-based subsistence-production units; a seasonal 
cycle of activities tied to resource availability; complex sharing networks; traditional systems 
of land use; and systems of beliefs, knowledge, and values associated with resource uses that 
are passed between generations as cultural and oral traditions of the community (Wolfe, 
1983; ICF Technology Incorporated [ICF], 1993). 

The harvest of fish and game alw plays important sociocultural roles in non-Native 
communities. It contributes to self-reliance, independence, and the ability to provide for 
oneself--values that are important reasons why many people emigrate to Alaska. 

Both Alaska Natives and non-Natives experience a relationship with the environment that is 
unique in the United States. Many of those who choose to live in Alaska and in the EVOS 
area forego the steady income of a city job and assign great value to the rural, subsistence- 

34. 3 CHAPTER 



Environment Affected 3 
based way of life. When the environment is harmed, the basis of subsistence -- the 
harmonious relationship of humans to their environment -- is threatened. 

Economic Implications of Subsistence 

The socioeconomic enviropnent of the EVOS area has been dominated by resource-related 
industries such as mining, commercial fishing, timber harvesting, and tourism. Employment 
in these industries is highly seasonal. Salmon return to spawn in the late spring, summer, and 
early fall. Snow and darkness limit timber harvesting and mineral exploration during winter 
months. The tourism season runs Erom May through early September. The EVOS-area 
residents who work in the resource-extraction and tourist industries often experience high 
levels of unemployment during the "off' seasons. 

Within this context of seasonal and cyclical employment, subsistence harvests of fish and 
wildlife resources take on special importance. The use of these resources may play a major 
role in supplementing cash incomes during periods when the opportunity to participate in the 
wage economy is either marginal or nonexistent. Due to the high prices of commercial 
products provided through the retail sector of the cash economy and the limited availability of 
commercial products in some nlral areas, the economic role of locally available fish and 
game is significant. 

The economic aspects of the subsistence system are dependent on the availability of untainted 
natural resources. In the subsistence system, food and other material resources are bartered, 
shared, and used to supplement supplies f?om other sources. Subsistence resources are the 
foundation of the area's mixed subsistencelcash economy. 

None of the rural communities in the spill area is so isolated or so traditional as to be totally 
uninvolved in the modem market economy. Most communities are characterized by a mixed 
subsistencelmarket economy. This label recognizes that a subsistence sector exists alongside 
a cash system, and that the socioeconomic system is viable because the sectors are 
complementary and mutually supportive. Even the most traditional subsistence hunter uses 
the most modem rifles, snow machines, boats, boat motors, nets, and traps that he can afford. 
These goods cannot be acquired without cash. 

Although some food is imported into spill-area communities, a substantial subsistence 
harvest is hunted, fished, and gathered locally. For some residents, subsistence is the primary 
source of food and supplies. For others, subsistence supplements resources available fiom 
other sources. Overall, the high cost of transporting supplies combines with the cultural 
values of subsistence to make subsistence harvests an indispensable foundation of the 
communities' food supplies (ICF, 1993). 

The communities affected by the oil spill are small, relatively isolated, and economically 
dependent on local fish and wildlife. Before the spill, subsistence harvests in these 
communities were relatively large and diverse, with harvests of many kinds of fish, marine 
invertebrates, land mammals, marine mammals, birds, and eggs, and wild plants (Fall, 1993). 
The noncommercial transfer and exchange of wildlife products are important institutions. 
The prevalence of direct conswiption and nonmonetary transfer and exchange of fish, 
wildlife, and other natural resources and services makes it difficult to determine their 
economic value in terms of the value system of the cash economy. 

Our beaches and waters provide us with deer and fish and game which helps offset 
the high cost of food here (Kodiak Island). This is not simply a recreational 
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'question, it is everyone's livelihood and food resource that is affected (Lekovitz, 
1990). 

Within Alaska Native communities, not all households participate in every subsistence 
harvest; but food is often shared among households. Sharing subsistence resources occurs 
both within and among EVOS villages. 

Estimates vary widely on the percentage of subsistence foods in the diet, but studies indicate 
that subsistence may provide 70 to 80 percent of the total protein consumed within the less 
accessible EVOS households. Estimates place the share of subsistence meats and fish at 200 
to 600 pounds per person per year (Scott et al., 1992). As Fall (1991) points out, these are 
substantial harvests, considering that the average family in the western United States 
purchases about 222 pounds of meat, fish, and poultry per person each year. Subsistence 
foods provide a large portion of the diet -- a portion that families can ill afford to replace with 
imported substitutes. 

Effects of the Spill on Subsistence 

As indicated above, subsistence is the basis of a whole way of life in the oil spill area. 
Recognition of this perspective is essential to understanding the si@icance of subsistence 
activities, as well as the far-reaching impacts of the Exron Valdez oil spill on subsistence, for 
Natives and non-Natives alike. 

The oil spill fouled the waters and beaches used for subsistence hunting, fishing, and 
gathering by the EVOS communities. Destruction and contamination of subsistence 
resources contributed to the sense of cultural dislocation experienced by some Alaska 
Natives in the area. 

Real and perceived habitat contamination resulted in a decline in subsistence resource 
harvesting ranging from 12.3 percent (in Akhiok) to 77.1 percent (in Ouzinkie) as compared 
to the 2 years before the spill (Fall, 199 lb). It appears that as long as residents of the Native 
communities of the areas affected by the EVOS believe that oil remains in their environment, 
many will continue to refrain fiom using subsistence foods (Fall, I99 1). The EVOS 
residents have been forced to seek food fiom outside the local environment. Subsistence 
harvesting was disrupted, which in turn disrupted the traditional cultural patterns of social 
interaction swoundiig the harvesting of local natural resources. In 1989, the subsistence 
fishery was banned as a precaution against the possible health-threatening effects of the oil 
spill on fish in Prince William Sound. In several Native villages, shortages of traditional 
foods resulted and persist. Figure 3-3 illustrates the persistence of this reduction in use for 
selected villages in Prince William Sound, the Kenai Peninsula, and Kodiak Island. 
Communities on the Alaska Peninsula appear to be back up to prespill harvest levels. 

In addition to damaging the physical environment of the EVOS area, the oil spill had 
psychological effects on the EVOS population. Disruption of the sociocultural systems on 
which subsistence is based created psychological stress in EVOS communities. Disruption 
of the social infrastructure provided by traditional subsistence-harvest patterns and practices 
left many Alaska Natives dislocated fiom their traditional lifestyle. In some cases, oil spill- 
related stress contributed to social tensions that erupted into open disagreements among 
villagers. Some of these disagreements continue unresolved. Moreover, the sociocultural 
system on which the traditional Alaska Native lifestyle is based was threatened by the influx 
of cleanup crews and the unfamiliar demands of a cash economy. 
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Although a number of fisheries were closed immediately following the spill and reopened 
once it had been determined that local fish were safe to eat, some Alaska Natives are 
unwilling to eat them for fear of contamination. Spot shrimp fisheries were closed in 1989 
and 1990. Clams, an important part of the Native diet, were shown to be contaminated after 
the spill. Fish, bear, moose, deer, and other Native meats were deemed safe to eat by Federal 
and State health officials; but not all Prince William Sound subsistence users were willing to 
go back to harvesting them. 

While subsistence users were being told that the fish were safe to eat, Federal Agencies 
banned the commercial sale of fish that showed any level of hydrocarbon contamination. The 
confidence that subsistence users had in the information they were given by health officials 
was shaken by this inconsistency (ICF, 1993). 

Throughout the restoration process, it is important to consider the effects of perceptions of 
contamination as well as actual contamination, because it is the perceptions that affect the 
decision on whether or not to harvest subsistence resources in the EVOS area. 
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Figure 3-3 

Per Capita Harvests 
pre-spill and post-spill years 

1000 1 

-- - - - - -- - 

1. pre-spiKyear on= 1984/85 fozhenega Bay; 1987188 for Tatitlek; and 1982183 for Kodiak Borough 
communities. 

2. Pre-spill year two is 1985186 for Chenega Bay, 1988189 for Tatitlek; 1987 for Nanwalek and Pod 
Graham; and 1986 for Kodiak Borough communities. 

3. "Years" are 12 month study years fiom April lhrough march, except for 1989, when the study year was a 
calendar year for all communities except Chenega bay and Tatitlek. The April through March study 
year was used there. 

4. Preliminary data. 
Source: Scott et al. 1993; Alaska Department of Fish and Game, Division of Subsistence Household Survey 1993. 
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Environment Affected 3 

Recreation and 
Tourism 

Recreation use in the EVOS area is diverse, with a variety of opportunities available for both 
commercial (tourism) and noncommercial users. Commercial recreation includes uses by 
clients and operators of tourism services such as boat tours, fishing charters, and flightseeing 
services. Noncommercial recreational users engage in many of the same activities as 
commercial users but do not purchase or pay for the services of tourism businesses. 
Common recreational activities for all users include kayaking, camping, hiking, boating, 
sightseeing, photography, scuba diving, beachcombing, flying, sport fishing, hunting, 
gathering food, and investigating the history of an area. Recreation use occurs year round, 
but the majority of use from in-state and out-of-date residents occurs during the summer 
months from May through November (PWSRWG Draft 1994). Because of the remoteness of 
many of the recreational opportunities in the EVOS area, there is a blending of commercial 
and noncommercial recreation. That is, noncommercial recreation often entails commercially 
obtained services, especially transportation. For instance, to kayak in Prince William Sound, 
many recreationists will take the train to Whittier and charter a boat to access the more 
remote areas of the Sound. Sport hunters will often use charter aircraft to land them in a 
remote area to hunt. 

Many recreational activities are nonconsumptive. Kayaking, photography, motorboating, 
flightseeing, and these types of nonconsurnptive activities do not remove parts of the 
environment as an integral part of their practice. Recreational hunting, fishing, and plant 
gathering are, in contrast, consumptive. Animals and plants are taken from within the area 
for consumption. These may be consumed while recreationists are in the area or be removed 
from the area to be consumed in (often) urban areas. Recreational hunting will not be 
addressed in this document because no restoration plans are likely to be submitted which 
would sect populations of animals hunted for sport. 

Recreation 

The oil spill area offers tremendous opportunities for outdoor recreation. Much of land in the 
oil spill area is in public ownership and is designated as parks, refuges, or forest lands. 
These areas provide developed and nondeveloped recreational opportunities including: 
wildlife viewing, camping, sightseeing, fishing, hunting, hiking, sailing, motorboating, 
kayaking, flightseeing, staying in a lodge, and taking a boat (tourboat, feny, or cruiseship) 
tour (PWSRWG Draft 1994). These recreational opportunities have helped create a growing 
tourism industry in the region. 

Hiking and camping, being relatively inexpensive and easily available, are by far the 
preferred modes of outdoor recreation for the majority of Alaska's residents and visitors. 
Although there are few trails, the vast taiga and tundra terrain (along with the perpetual 
daylight during hiking season) offers considerable flexibility to hikers. The abundant wildlife 
adds the possibility of animal watching while hiking. Photographing scenery, plants, and 
animals goes hand in hand with hiking and camping. 

For the purposes of this section, the spill area is divided into two regions: the Southcentral 
region which includes Anchorage, the Kenai Peninsula, and Prince William Sound; and the 
Southwest region which includes Kodiak Island and the Alaska Peninsula. Large tracts of 
private land, especially Native corporation-owned lands, exist within the EVOS area. 
Because the focus of this document is on public lands, those private lands will not be 
considered. 
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Chugach National Forest, the second largest national forest in the U.S., encompasses much 
(5.8 million acres) of the Southcentral region. The U.S. Forest Service operates and 
maintains 37 public recreation cabins and 16 campgrounds within the Chugach National 
Forest. There are over 200 miles of trail, including two National Recreation Trails. In 
addition, there are 149 recreation special use permit facilities, including six resort facilities. 
Forty-six percent of all visitors to Alaska make the trip to the Begich-Boggs Visitor Center, 
at Portage Glacier, making it the most visited attraction in the State (Alaska State Libraries, 
1992). The Russian River, located on the upper Kenai Peninsula, is also one of the most 
visited spots in Alaska. Approximately 90 percent of the recorded recreational activities in 
the Chugach National Forest occurs on the Kenai Peninsula. The most popular activities are 
camping, hiking, skiing, and fishing. Southcentral Alaska includes some of the world's 
premier kayaking areas. Kayaking trips are taken from Valdez, Kodiak, Homer, Whittier, 
and Seward to the western portion of the Prince William Sound and the bays along the Kenai 
Peninsula and Kodiak Island. Kayaking trips usually involve charter boat transportation to a 
site some distance from the port and include both kayaking and wilderness camping. 

The Kenai Peninsula is the most often viewed landscape in Alaska with the 
Seward/Anchorage highway being the most heavily used travel route in the State. Captain 
Cook State Recreation Area, Kenai National Wildlife Refuge, Kenai Fjords National Park, 
Alaska Maritime National Wildlife Refuge, Kachemak Bay State Park, and Chugach National 
Forest are some of the areas affording a variety of recreational opportunities on the Kenai 
Peninsula. The Kenai Fjords National Park, under the management of National Park Service, 
encompasses 669,000 acres of ice fields and a deep-water fjord coastline providing 
opportunities to see whales, sea otters, northern (Steller) sea lions, harbor seals, seabirds, 
mountain goats, black bear, river otter, and bald eagles. At locations in the western and 
southern parts of the peninsula, the Alaska Department of Natural Resources maintains 
public access and recreation areas (including the Kachemak Bay State Park) totaling several 
thousand acres. Captain Cook State Recreation Area is not in the EVOS area, but other state 
parks and state marine parks such as Caines Head State Recreation Area, Anchor Point, and 
Clam Gulch are in the EVOS-affected area. 

Besides the public lands, some EVOS area communities also offer recreational opportunities, 
and their economies, to some extent, are based on recreation and tourism. The city of 
Seward, located at the head of a deep-water inlet known as Resurrection Bay, offers fishing 
and sightseeing opportunities. The city of Soldotna, located in the central peninsula region, 
offers salmon fishing in the Kenai River and scenic views across Cook Inlet. The city of 
Kenai sits on a bluff where the Kenai River meets Cook Inlet and where some of the greatest 
tidal ranges in Cook Inlet occur, providing whale watching opportunities. Incoming tides 
actually reverse the flow of the river, influencing the movement of fish and the white beluga 
whales that follow them. Homer, located on the southern tip of the Kenai Peninsula, provides 
charter boat tours to Gull Island ,and other locations for viewing thousands of birds. Homer is 
also visited for halibut fishing. 

Several communities located within the Prince William Sound area offer recreational 
opportunities and services. The city of Cordova offers a variety of lodging options and 
recreational services, including flightseeing, several boat charter services, and recreation 
centers. The city of Valdez, surrounded by mountains, provides a variety of local tours and 
sightseeing opportunities. Numerous scheduled cruises to Columbia and Shoup Glaciers 
start here. In addition, several guided walking and bus tours showing historic Valdez and the 
Alyeska Pipeline Terminal are also available. 
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The Southwest region includes the Kodiak Island group and the Alaska Peninsula. Shuyak 
Island State Park, McNeil River State Wildlife Refuge, Katmai National Park and Preserve, 
Alaska Peninsula National Wildlife Refuge, Becharof National Wildlife Refuge, Kodiak 
National Wildlife Refuge, and Aniakchak National Monument and Preserve are located in 
this region, and all these areas experienced effects of the EVOS. 

Kodiak Island is the largest island in Alaska and the second largest island in the U.S. Kodiak 
has Alaska's largest fishing fleet and its biggest brown bear population. Kodiak Refuge, 
established in 1941 to protect the habitat of brown bear and other wildlife, occupies about 
two-thirds (about 50,000 acres) of the island. Rearing and spawning habitat for five species 
of Pacific salmon is provided within the refuge. With over 200 species of birds, as well as 
large brown bear, bald eagle, red fox, river otter, Sitka black-tailed deer, snowshoe hare, 
mountain goat, beaver, and other wildlife populations, the refuge is ideal for wildlife 
viewing. Other recreational activities include photography, rafting, canoeing, camping, 
backpacking, hiking, hunting, and fishing. A visitor center and a limited number of 
recreational cabins are also located within the refuge. 

The town of Kodiak, where the majority of the Kodiak Island population lives, is accessible 
by air and the Alaska Marine Highway System. Recreation includes fishing, hunting, 
sightseeing, hiking, boating, and. other activities. The communities of Larsen Bay and Port 
Lions on Kodiak Island are visited for hiking, fishing, and hunting opportunities and their 
economies to a large extent are dependent on tourism. 

At 4 million acres, Katmai National Park, on the Alaska Peninsula adjacent to Kodiak Island, 
is one of the nation's largest National Parks. Yearly, people from all over the world visit the 
Brooks River to fish for salmon and trout, and to view the large concentration of brown 
bears. The Park is home to the world's largest protected population of brown bears. The 
Katmai coast offers spectacular wild and rugged scenery and the opportunity to view many 
species of marine mammals. The Valley of Ten Thousand Smokes is an awesome reminder 
of the 19 12 eruption of Novarupta, the second largest volcanic event in recorded history. 

About 125 miles southwest of Katmai is Aniakchak National Monument and Preserve, a 
600,000-acre parcel of remote wildlands. Relatively little recreation use occurs within the 
preserve, but the coastal area is rich in plant and animal life. 

Becharof National Wildlife Refuge encompasses 1.2 million acres on the Alaska Peninsula 
and is home to the second largest lake in Alaska Pecharof Lake). The lake is the primary 
nursery for the second largest salmon run in the world (Mobley et al., 1990). The fish, brown 
bear, caribou, moose, wolves, wolverines, river otters, red fox, and beavers comprise the 
species that attract visitors for recreational viewing, photography, hunting, or fishing. Sea 
mammals are common in the rich coastal waters, and the wetlands, coastal estuaries, rugged 
shorelines, and offshore islands provide a wide range of habitats for many different species of 
birds. 

The Alaska Peninsula National Wildlife Refuge includes some 3.5 million acres and offers 
many of the same attractions to recreationists as the Becharof Refuge. 

The Alaska Maritime National Wildlife Refuge includes more than 2,400 islands, headlands, 
rocks, islets, spires, and reefs along the Alaska coastline. In the spill area, islands of 
importance within that Refuge for bird viewing include the Pye Islands and the Chiswell 
Islands near Kenai Fjords National Park, and the Barren Islands at the mouth of Cook Inlet. 
The Refuge also contains many large sea lion rookeries and haulouts. 
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EVOS Effects on Recreation 

The oil spill affected the entire spectrum of recreational activities and opportunities in the 
area. The nature and extent of injury varied by user group and by area of use. Although few 
actual recreation facilities were injured as a result of the spill, the disruption of the whole 
ecosystem caused a reduction in recreation quality. The primary characteristic that attracts 
people to recreate in Prince William Sound (and the affected EVOS area by analogy) is the 
area's wilderness-like setting. This entails the values of solitude, unmodified scenery, and 
nondevelopment. Loss of wildlife, oiled beaches, disturbance of wilderness settings (in 
designated wilderness and wilderness-like, nondesignated areas), and even increased use in 
some areas have resulted fiom the spill (PWSRWG Draft 1994). Resources important for 
wildlife viewing include killer whale, sea otter, harbor seal, bald eagle, and various seabirds. 
Residual oil exists on some beaches with a high value for recreation and may decrease the 
quality of recreational experience and discourage recreational use of these beaches (Trustee 
Council, 1993). Respondents to a survey of recreation users in Prince William Sound 
revealed a strong concern that recreational uses may be further impacted if "restoration 
activities" commence (PWSRWG Drafl 1994). That is, developing additional or enhanced 
recreation facilities may increase the quantity of recreation opportunities, but at the same 
time actually decrease the qualitjr of the recreation experience. 

Commercial Recreation (Tourism) 

Tourism is Alaska's third-largest industry behind petroleum production and commercial 
fishing. Tourism was, and is, an industry of growing economic importance to the State. 
Once regarded as a stepchild of the major traditional resource industries, the growth of 
commercial recreation in the 1980's gave it legitimacy as a major industry. Visitors fiom 
outside the State provide the major impetus to the industry, though Alaska residents also 
contribute substantially. 

A visitor survey conducted by the Alaska Division of Tourism under the Alaska Visitors 
Statistics Program I1 (AVSP) revealed that more than 750,000 people visited Alaska in 1989 
from around the world (McDowell Group, 1989), and of this number, 521,000 people visited 
in summer, generating $304 million in summer revenue alone. The Southcentral region was 
the major beneficiary of visitor spending, capturing 44 percent of the $304 million (Alaska 
State Libraries, 1992). Sixty-nine percent of the total summer visitors was vacationlpleasure 
visitors. Southcentral Alaska accommodated more visitors per year than any other region, 
including two-thirds of the vacation/pleasure tourism market. Southwest Alaska was visited 
by only 6 percent of the total vacationlpleasure visitors. The EVOS affected the Alaska trip 
planning of one in six visitors (McDowell Group, 1989). 

Anchorage, Seward, Kenai/Soldptna, Homer, Valdez/Prince William Sound, and Whittier 
were among the most visited communities in the Southcentral region, with Portage Glacier 
being the number one destination in the entire State. In addition, cultural attractions and 
museums were popular among Southcentral visitors. The most visited attractions on the 
Kenai Peninsula were Kenai River, Kenai National Wildlife Refuge, Resurrection Bay, 
Kachemak Bay, and Kenai Fjords National Park. In the Prince William Sound area, the most 
visited attractions were Columbia Glacier, Valdez Pipeline Terminal, and College Fjord. In 
the Southwest region the most visited attractions were Kodiak Russian Orthodox Church, 
Katmai National Park, and Kodiak National Wildlife Refuge (McDowell Group, 1989). 
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Among the wide variety of recreational opportunities offered in Alaska, wildlife viewing was 
the most common activity in every region among the vacationlpleasure visitors. Bird 
watching was also common in all regions. Rafting was most popular in Southeast Alaska and 
Denali. Hiking was also popular, especially among the Southwest Alaska and Denali 
visitors. Fishing was most popular in Southwest Alaska, with twice the participation of the 
next leading fishing region, Southcentral (McDowell Group, 1989). 

The visitors of Southcentral region rated flightseeing and day cruises highly in the tour list 
while rafting, hiking, and canoeingkayaking lead the activities list in satisfaction. Southwest 
vacatiodpleasure visitors give that region's activities the highest marks in the State. 
Southwest was rated highly by the vacatiodpleasure visitors for fishing (fresh water more 
than salt water), hunting, rafting, and canoeingkayaking. It also was rated the best for 
flightseeing activity in the State (McDowell Group, 1989). 

Effects on Commercial Recreation 

Although the nature and extent of injury varied, approximately 43 percent of the tourism 
businesses surveyed in 1990 felt that they had been simcantly affected by the oil spill 
(McDowell Group, 1990). Millions of dollars were lost in 1989 due to reduced visitor 

' 

spending in Southcentral and Southwest Alaska. By 1990, only 12 percent felt that their 
businesses were affected by the spill. Respondents also reported seeing less oil now than in 
1989 and subsequent years; a slow but discernible increase in wildlife sightings; and each 
year a slight increase in people using the spill area for recreation activities (PWSRWG, 
1993). 

Overall, tourism was a major factor in business declines. Businesses in the spill-impacted 
area sustained a significant decline in business (up to 50%) from 1988 to 1992. F@-nine 
percent of businesses surveyed by the Prince William Sound Recreation Working Group 
received cancellations in bookings in 1989 (PWSRWG Draft 1994). This injury continued 
through fewer tourists and bookings in 1989 and 1990 as a result of a loss in the natural 
setting. Many of the larger tour operations had experienced more tourists and bookings by 
199 1, but smaller businesses whose service relates directly to the natural or wilderness 
character of the area have recovered much more slowly (PWSRWG Draft 1994). 

Prior to the oil spill, the EVOS area was considered a relatively pristine wilderness with 
bountiful environmental resources that made the area particularly valuable to residents of 
Alaska, the lower 49 states, and internationally. The relatively unpolluted environment 
enriched individual lives by simply existing. In the opinion of many people, the spill spoiled 
a pure and irreplaceable resource, a place that was fundamental to their identities and values. 
This section deals with wilderness characteristics inherent in both (1) designated Wilderness 
Areas and Wilderness Study Areas and (2) de facto wilderness, or wilderness-like settings. 

Areas formally designated as Wilderness Areas or as Wilderness Study Areas not only 
possess the pristine qualities people often associate with isolated locales, but have been 
recognized by special designation fiom the U.S. Congress or by the Alaska Legislature as 
deserving special administrative status to maintain those qualities. Many have additional 
special values (including ecological, geological, scientific, educational , scenic, andlor 
historic). These lands therefore require different management techniques than other State 
and Federal public lands. Within the spill area, these areas include: Katmai National Park 
and Preserve, Lake Clark National Park and Preserve, Becharof National Wildlife Refuge, 
and Kachemak Bay State Wilderness Park. Four Federal areas are currently being formally 
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considered for Wilderness designation: Kenai Fjords National Park, Lake Clark National 
Park, Aniakchak National Monument and Preserve, and the Nellie Juan/College Fjord area of 
the Chugach National Forest. Federal Wilderness Areas are managed according to the 1964 
Wilderness Act and the Alaska National Lands Conservation Act (ANILCA) of 1980, as well 
as agency policies, regulations, operating guidelines, and management plans. State 
Wilderness Areas are managed according to enabling legislation and subsequent 
management plans. Generally, the areas are managed to maintain their natural landscape, 
their solitude, their ecological integrity, and their wild character. Evidence of human 
presence is substantially unnoticeable, which generally limits uses to those that are 
temporary. 

The oil spill delivered oil in varying quantities to the adjoining waters of all designated 
Wilderness Areas in the spill area, and oil was deposited above the mean high tide line in 
many areas. During the intense cleanup seasons of 1989-1 990, hundreds of workers and 
thousands of pieces of equipment were at work in the spill area. This activity was an 
unprecedented imposition of people, noise, and activity on the area's undeveloped and 
normally sparsely occupied landscape. Oil remains in isolated pockets in these Wilderness 
Areas. Although the oil may be disappearing, it will be decades before they return to their 
pristine condition. As a result, direct injury to Wilderness and intrinsic values continues. 
The massive intrusion of people and equipment associated with oil-spill cleanup has now 
ended (Trustee Council, 1993). 

Various State and Federal lands not legislatively designated as Wilderness or Wilderness 
Study Areas are managed according to each agency's enabling legislation, subsequent 
regulations, and management plans. These non-Wilderness public lands may allow a broader 
range of uses and increased human development and thus may have increased human 
presence. 

There are remote, relatively undeveloped, privately owned tracts in the EVOS area that 
contain many of the same characteristics as designated Wilderness but have no differentiating 
regulatory and administrative standing. A considerable amount of the land being evaluated 
for habitat protection and acquisition fits this description. These now privately owned 
parcels have wildland characteristics such as: isolation; the visual quality of relatively 
undeveloped landscapes (the uncut and unscarred hillsides, wildlife viewing opportunities); 
the quality or quantity of recreation activities @king, sport fishing, sport hunting, and so on); 
and the relative lack of people and machinery in the natural setting (mechanical action, noise, 
and even odors). These de facto wilderness locations fit within a relatively undisturbed 
complex of ecosystems, many of which are contiguous with designated Wilderness Areas 
andlor Wilderness Study Areas. People gain much of their enjoyment of these areas fiom the 
plants and animals supported by these ecosystems. 

The concern for wilderness (whether formally designated or not) touches on the concerns for 
all other Sected resources and services. Wilderness is seen as a pristine, undisturbed 
natural setting that can best provide habitat for affected species, so it is important in 
considerations of fish (in terms of populations, commercial fishing, and subsistence), birds, 
and sea mammals. It is a building block of the ecosystem approach to restoration. People 
from all over the country and all over the world value this pristine setting, as do Alaska 
residents, for its ability to provide a setting generally unaffected by the human world, whether 
those people actually visit the area or not, so wilderness is important in considerations of 
passive uses. Commercial recreation benefits from designated Wilderness Areas and 
Wilderness Study Areas in the same way as noncommercial recreation: these areas provide a 
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focus for wildlife viewing, spectacular natural scenery, and a range of recreation 
opportunities. Passive use, recreation, habitat preservation, subsistence, and other issues of 
concern relate inherently to the idea and reality of wilderness -- whether designated 
Wilderness Areas, designated Wilderness Study Areas, or de facto wilderness. 

For Alaska Native communities, the interconnectedness of the natural and human worlds 
permeates actions, understanding, and religion. This manifests itselfin many ways, but runs 
as a common thread throughout the communities. There is probably no word in Alutiiq, 
Athapaskan, Eyak, or Tlingit that translates directly to the Wilderness Act definition of 
wilderness, even though these cultures have been for thousands of years intimately 
interwoven with the natural environment. The Western view of wilderness, as captured by 
the Wilderness Act, is of a landscape untrammeled by humans, where people are just visitors 
who come and go. The Native view is of people as part of the landscape and on par with the 
natural world. Their lives cannot theoretically or physically be separated from the lands and 
waters -- including wilderness -- on which they have always lived. (Van Zee et al., 1994). 

Commercial$ Commercial fishing in Alaska has become a billion-dollar-per-year industry, and Alaska is 
considered the most important fishing State in the United States (Alaska Blue Book, 1994). 
The ex-vessel value of Alaska's commercial-fishing industry ranks first among all states in 
the Nation; and, in 1986, if the State of Alaska had been an independent nation, it would have 
ranked eleventh, worldwide, by volume of fish production. In 1986, Alaskan harvests 
constituted 46 percent of the total production of the United States. The ex-vessel value of 
fishery landings in Alaska is more than twice the combined landed values of Washington, 
Oregon, and California (McDowell, 1989). In 1988, the harvest was worth $3 billion at the 
first wholesale level. The seafood industry is the largest nongovernmental employer in 
Alaska and provides the equivalent of approximately 16.4 percent of the State's jobs, 
including nearly 70,000 seasonal jobs and as many as 33,000 direct, indirect, and induced 
year-round jobs. Based on these figures, the 1987 estimated total seafood industry payroll 
was $596 million (McDowell Group, 1989; Knapp, 1 993; Royce, 1 99 1). 

In 1992, approximately 5.4 billion pounds of seafood worth $1.6 billion in ex-vessel value 
were landed into Alaskan ports. Salmon accounted for approximately 37 percent of the total 
value (Alaska Blue Book, 1994). The value of the 1988 commercial fish harvest in Prince 
William Sound alone for salmon fisheries totalled $7 1 million; for herring it was $12.2 
million and for shellfish it was $2.4 million (ADF&G, 1990). 

The EVOS area includes portions of the commercial fishing districts of Prince William 
Sound, Cook Inlet, Kodiak, and Chignik. The Prince William Sound commercial fisheries 
management area is subdivided into 1 1 commercial-fishing districts. In 1985,845 limited 
entry pennits were issued for commercial salmon fishing: 267 were for power purse seine, 
548 were for drift gill net, and 30 were for set gill net (Prince William Sound Regional 
Planning Team, 1986). The Cook Inlet commercial fisheries management area that is 
subdivided into upper and lower Cook Met includes seven commercial-fishing districts. In 
198 1, there were 1,428 limited-entry commercial-fishing permits issued for salmon: 597 
were for drift gill net, 747 were for set gill net, and 84 were for purse seine (Cook Met 
Regional Planning Team, 198 1). The Kodiak Salmon Management Region includes eight 
management districts. In 1988,600 limited-entry permits were issued for commercial 
fishing: 380 were for purse seine, 32 were for beach seine, and 188 were for set gill net. 
The Chi& commercial salmon fishing management area is divided into five districts, and 
purse seine is the only legal gear type allowed in this area. In 1989, there were 101 limited- 
entry-pennit holders in the area (Thompson and Fox, 1990). 
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During the most recent 10 years of record, salmon catches in the EVOS area generally have 
been above historic levels (Brennan et al., 1993; Bucher and Hammarstrom, 1993; 
Donaldson et al., 1993; Quimby and Owen, 1994; Reusch and Fox, 1993). The species 
composition of the salmon harvests in the spill area are dominated by large numbers of pink 
and sockeye salmon. In 1992, these two species comprised nearly 90 percent of the 
commercial salmon harvest in this area (Table 3-2). The average size of sockeye salmon, 
however, is nearly twice that of pink salmon and they are worth approximately ten times 
more per pound than pink salmon; consequently, their value to the commercial fishers is 
much greater. 

Table 3-2 
Commercial Salmon Harvests in the EVOS Area, 1992 

Species 

Management 
Area Chinook Sockeye Coho Pink Chum 

Prince William 
Sound 41,300 1,771,600 619,500 8,637,100 334,400 

Lower Cook Inlet 1,900 176,600 5,900 479,800 22,200 

Upper Cook Inlet 17,200 9,108,300 3 16,500 776,900 626,100 

Kodiak 24,300 4,167,700 280,100 3,3 10,500 679,500 

Total 95 ,5 00 16,501,700 1,532,900 14,758,400 1,884,300 

Percent of total -0 48 4 42 5 

(Summarized fiom Brennan, Prokopowich, and Gretsch, 1993; Bucher and Hammarstrom, 
1993; Donaldson et a1.,1993: Quimby and Owen,1994; Reusch and Fox,1993) 

Emergency commercial fishery closures that caused large-scale disruptions in the fisheries 
were ordered throughout the EVOS area in 1989 to avoid the likelihood of marketing a 
tainted product and to avoid fouling of fishing gear (Barrett, 1990; Barrett et al., 1990; Brady 
et al., 1991; Schroeder and Morrison, 1990; Reusch, 1990). These closures affected salmon, 
herring, crab, shrimp, rocl6lsh and sablefish. The 1989 closures resulted in overescapement 
of sockeye salmon in the Kenai River drainage and in several systems on Kodiak Island. In 
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1990, a portion of Prince William Sound was closed to shrimp fishing. Spill-related sockeye 
salmon overescapement is anticipated to cause low adult returns in 1994 and 1995. This 
may result in closure or harvest restrictions during these and, perhaps, subsequent years 
(Koenings et al., 1993). Injuries occurred to populations of rockfish, pink salmon, shellfish, 
and herring; but the status of their recovery remains uncertain (Anon., 1993; EVOS Trustee 
Council, 1992, 1993). 

The Prince William Sound Area combined commercial salmon harvest for 1989 was 
approximately 24.4 million fish. This catch exceeds the average harvest over the past 10 
years. However, an exceptionally large portion of this catch (33%) was composed of 
hatchery sales fish from the private nonprofit (PNP) hatcheries, leaving a common-property 
portion of the catch below the 10-year average (Brady et al., 1991). The value of the 
combined 1989 commercial salmon harvest in Prince William Sound was estimated at $41.3 
million, excluding hatchery sales (Brady et al., 1991). 

Cohen (1993) estimated that the'EVOS reduced the ex-vessel income for southcentral 
commercial fishers by between $6.4 and $41.8 million in 1989 and $1 1.1 and $44.5 million 
in 1990. Most of this reduction was from the loss of harvest of sockeye and pink salmon. 

Pacific herring also are extremely valuable to commercial fishers where spawning 
populations are found. The Pacific herring is also an important species to the Alaskan fishing 
industry because herring eggs or roe are sold in large quantities, primarily to the Japanese 
market. Also, the herring is a vital part of the food chain and is consumed by larger 
commercial species of fish such as salmon and halibut (Royce, 1991). The fisheries for 
Pacific herring are short, but intense. In Alaska, there are four commercial herring fisheries. 
First, a small number of fish are caught for food and bait. Second, divers gather herring eggs 
or roe on kelp in shallow, open waters. Third, roe is gathered on kelp in manrnade 
enclosures (known as the pound-kelp fishery). The fourth and most important commercial 
harvest is the purse seine and gill net "sac-roe" fishery, in which herring are netted to collect 
the egg-filled sac, or ovary, from the mature females. Each year, the State limits the sac-roe 
harvest to 20 percent of the estimated herring stocks (Royce, 1991). 

In the management areas of Prince William Sound and Cook Inlet in 1992, the estimated 
harvest of nearly 30,000 tons of Pacific herring was worth approximately $14 million 
(Bucher and Hammarstrom, 1993; Donaldson et al., 1993; Reusch and Fox, 1993). 

All spring Pacific herring fisheries in Prince William Sound were cancelled in 1989 as a 
result of the EVOS (Brady et al., 1991). The commercial harvest of Pacific herring in 1990 
was excellent (Royce et al., 1991), and, although the 1989 herring-spawning population was 
the largest observed since the early 1 9701s, it also resulted in the poorest production ever 
observed. Consequently, the fishery managers are wary of lingering impacts of the oil spill 
on the Pacific herring populations Piggs and Baker, 1993; Biggs et al., 1993). 

Salmon Management 

Four Alaskan agencies are involved in operating and regulating Alaska's salmon fisheries: 
The Alaska Board of Fisheries sets policy and promulgates the regulations, the ADF&G 
manages the fisheries according to the policies and regulations of the Board and State law; 
the Alaska Commercial Fisheries Entry Commission controls the number of fishers; and the 
Alaska Department of Public Safety enforces the regulations. 
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The Alaska Board of Fisheries establishes the regulations that govern fisheries and allocate 
the resource. Actions considered by the Board include changes in timing and areas for the 
salmon fisheries and the allocation of harvests among the various groups of fishermen. In- 
season fisheries management is the responsibility of the ADF&G to determine when and 
where specific openings are allowed to ensure that adequate numbers of wild stocks escape 
to spawn. The primary management tool used by ADF&G for regulating salmon returns is 
emergency-order authority to open and close fishing areas. During years when the wild-stock 
returns are strong, a liberal weekly fishing schedule may be permitted. However, when the 
wild-stock returns are weak, fishing must be restricted to meet minimum spawning 
requirements. 

The Alaska Commercial Fisheries Entry Commission is an independent, quasi-judicial State 
agency responsible for licensing, research, and adjudication. By regulating entry into the 
fisheries, they ensure the economic health and stability of commercial fishing. 

The Fish and Wildlife Protection Division of the Alaska Department of Public Safety 
enforces the State regulations that are promulgated by the Board of Fisheries. 

Risheriee Restoration and Development 
, 

The importance of fisheries resources to the people and ecology of the EVOS area have been 
recognized for many years and numerous attempts have been made to improve or expand 
these resources. After the 1964 Alaskan earthquake disrupted salmon spawning habitat and 
migration corridors, these fisheries restoration and development activities increased; and, 
after 1974, when regional planning teams became established, the planning process became 
more organized and more formal (Appendix C, Section 1). The Alaska Department of Fish 
and Game (ADF&G) has worked with the U.S. Forest Service (USFS) the private nonprofit 
(PNP) groups and other agencies and groups to implement management measures or in- 
stream projects to rehabilitate, ifnecessary, and increase salmon populations in the EVOS 
area. Past efforts have included restoring wild stocks to former levels of abundance or 
improving production through stream habitat improvements, fish ladders, lake fertilization 
and other activities to improve natural habitat conditions. Many stream-rehabilitation 
projects have been carried out by the USFS in cooperation with the ADF&G, because many 
spawning streams are located in the Chugach National Forest. Since 1962, there have been 
more than 50 fish habitat improvement projects completed in western Prince William Sound 
alone (Prince William Sound Planning Team, 1986). 

Article VIII, Section 5, of the Alaska Constitution authorizes the Alaska State Legislature to 
"provide for facilities improvements and services to assure further utilization and 
development of the fisheries". In 1974, the Private Nonprofit Hatcheries Act (Chapter 111, 
SLA 1974) was enacted which "authorized private ownership of salmon hatcheries by 
qualified nonprofit corporations for the purpose of contributing by artificial means to the 
rehabilitation of the state's depleted and depressed salmon fishery." Since that time, ADF&G 
and private non-profit (PNP) groups have cooperated to build hatcheries throughout the 
State, including the EVOS area (Ellison, 1992). 

Fish hatcheries provide a usefil tool that may be applied to benefit fisheries both directly and 
indirectly. Fish fi-om hatcheries may be released and imprinted in new locations to develop 
free-ranging stocks of fish to create new subsistence, sport or commercial fisheries. Fish 
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Sport Fishing 

from hatchery-produced stocks may be used in some locations to provide alternate 
opportunities for fishers to attract fishing efforts away from wild stocks. As with any tool, 
however, care must be taken to use it properly (Appendix C, Section 1). 

The importance of hatchery-reared salmon was made apparent during the 1986 season, when 
approximately 1 1.5 million pink salmon were caught in Prince William Sound. 
Approximately 10.5 million fish were harvested in common property fisheries, and 909,219 
fish were harvested in PNP special harvest areas. Approximately 5.8 million fish in the 
common property harvest were of hatchery origin. The combined wmrnon property and 
sales harvests of hatchery-produced fish was 6.8 million fish. This marked the first time in 
the history of the fishery that hatchery fish constituted more than half of the pink salmon 
harvest in Prince William Sound (Sharr et al., 1988). During the 1993 commercial-fishing 
season, approximately 12 million pink salmon were harvested at Kitoi Bay Hatchery, near 
Kodiak. This was more than half of the Kodiak area pink salmon harvest and approximately 
49 percent of the hatchery-produced pink salmon of the entire state (ADFBtG, 1994). 
During 1993, the preliminary estimated adult returns to the salmon hatcheries in the EVOS 
area exceeded 21 million fish. The greatest beneficiaries of these fish were the commercial 
fishers, although some of these fish were caught by sport, subsistence, and personal-use 
fishermen (ADF&G, 1 994). 

The EVOS disrupted the usual pattern of commercial salmon fisheries in 1989 in Prince 
William Sound; and, although the catch was above the previous 10-year average, an 
exceptionally large portion of this catch was pink salmon from the special-harvest areas at 
the PNP hatcheries, consequently, the common-property commercial-fishery harvests fell 
below the 10-year average (Brady et al., 1991). There is also evidence that the EVOS 
reduced the survival of pink salmon fry that were released from hatcheries in 1989 (Peckham 
et al., 1993). 

Sport fishing is one of the most popular recreational activities for both residents and visitors 
of Alaska and it constitutes an important and distinct segment of the recreational activities in 
the oil-spill area region. Both marine and freshwater systems provide a variety of sport 
fishing opportunities in the EVOS area. Marine recreational fishing originates in all major 
towns on the Prince William Sound as well as Cook Inlet, Kodiak Island, and the Kenai 
Peninsula. Fishing trips are taken in several ways--from shore, from private boats, and from 
charter vessels--in both freshwater and saltwater. Within the EVOS area, several species of 
Pacific salmon, rocktlsh, halibut, Dolly Varden, rainbow trout and cutthroat trout provide 
important sport fisheries. Although sport fishing is popular throughout the State, over 70 
percent of Alaska's sport fishing occurs in the Southcentral region Wlls ,  1993). Most of 
this occurs on the Kenai Peninsula because access by car fiom Anchorage is relatively easy. 
Sport fishing throughout the State is conducted according to the Alaska Sport Fishing 
Regulations formulated by the Alaska Board of Fisheries. The fishing regulations spec@ 
bag, possession, and size limits for the fishes to be taken from different streams, rivers, lakes, 
and in saltwater. 

Between 1984 and 1988, the number of anglers and fishing days, and the total fish harvest in 
the oil-affected area had been increasing at a rate of 10 to 16 percent per year. Since 1977, 
there has been a 4.5 percent average- annual increase in the number of residents who sport 
fish, while the number of nonresidents sport fishing has increased 16 percent annually. 
However, after the oil spill, between 1989 and 1990, a decline in sport fishing (number of 
anglers, fishing trips, and fishing days) was recorded for Prince William Sound, Cook Inlet, 
and the Kenai Peninsula. The decline occurred because of closures, fear of contamination, 
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the unavailability of boats, and congestion at some sites outside the spill area (Carson and 
Hanemann, 1992). In 1992, an emergency order restricting cutthroat trout fishing was issued 
for western Prince William Sound because of low adult returns. 

Because commercial fishing for sockeye salmon in Cook Inlet was curtailed in 1989 to avoid 
fouling fishing gear and processing tainted commercially caught fish, the number of sockeye 
salmon that spawned in the Kenai River was approximately three times the desired amount. 
Although sport fishers enjoyed this bounty in 1989, this spawning resulted in an 
overpopulation of sockeye salmon and a dramatic reduction in smolt production. 
Consequently, very weak returns are forecasted for 1994, 1995, and possibly later years as 
well. These weak returns are likely to lead to some sport fishing closures as well as 
commercial fishing closures (Koenings, et al., 1993; Schmidt, et al., 1993). 

In 1986, the estimated expenditures by sport fishers in southcentral Alaska were $127.1 
million. These expenditures directly supported over 2,000 jobs in sport fishing-related 
businesses, and the equivalent of2,840 full-time jobs were supported in all industries in 
Alaska by sport fishing activity in southcentral Alaska (Jones & Stokes, 1987). Carson and 
Hanemann (1 992) calculated that there were 127,527 and 40,669 sport fishing trips lost 
during 1989 and 1990, respectively, in southcentral Alaska because of the EVOS. They also 
calculated that the lost economic value of these trips was $3 1 million and ranged from $3.6 
million to $50.5 million. 

The 1990 economy for the EVOS area and for Anchorage is summarized in Table 3-3. 
Anchorage is added to the EVOS area because there are so many strong linkages between the 
economy of this area and Anchorage, which is the nearest large economic center to the 
EVOS area. This table has 12 economic sectors and 6 measures of economic performance. 
It is in the format of IMPLAN (Mpact PLANing), which is an economic model used for 
economic analysis. 

The &PLAN'S output classification system is based on systems defined by the Bureau of 
Economic Analysis, U.S. Department of Commerce, and the Standard Industrial 
Classification (SIC) used by the Federal OSce of Management and Budget. The analysis is 
conducted using 528 industries, and the results are aggregated into 12 sectors. The 12 
sectors are as follows: 

1. Forestry -- Forestry f m s  operating timber tracts, tree farms, or forest nurseries or 
performing forestry seyices. 

2. Commerical Fishing -- Commercial fishing, fish hatcheries, sports fishing. 

3. Mining -- Businesses extracting naturally occurring minerals. 

4. Construction -- Businesses constructing new buildings and additions or making 
alterations and repairs. 

5. Manufacturing -- Businesses mechanically or chemically transforming materials or 
substances into new products that are produced by other sectors (e.g., forests and 
fisheries) or other manufacturers. 
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6.  Communication and Utilities -- Businesses providing to the public or to other 

businesses communication services, electricity, gas, steam, andlor water or sanitary 
or mail services. 

7. Recreation Related -- Local transit, water transportation, air transportation, 
transportation not elsewhere classified, hotels, auto rentals, and recreation services 
not elsewhere classified. 

8. Trade -- Businesses selling retail merchandise to households or selling wholesale 
merchandise. 

9. Finance, Insurance, and Real Estate -- Businesses engaging in the fields of finance, 
insurance, and real estate. 

10. Services -- Businesses providing a variety of services for individuals, businesses, 
governments, and othq organizations, e.g., amusements; health, and legal, 
engineering, and other professional services. 

1 1. Government -- Government agencies carrying out legislative, judicial, 
administrative, and regulatory activities of Federal, State, local, and international 
governments. 

12. Miscellaneous -- Businesses not classified in any other industry. 

The six measures of economic performance in Table 3-3 are described as follows. Final 
demand represents regional purchases of goods and services. Industry output represents the 
regional supply of goods and services. The difference between regional supply and demand 
is accounted for by regional imports and exports. The value added category represents the 
costs added within the region to produce industry output. Employee compensation and 
property income are its two key components. Employment is the number of person-year 
equivalents to produce industry output. 

Within the EVOS area only the Kodiak Island Borough (KB) collects taxes on timber 
harvests. Annual severance taxes for timber harvests collected in recent years by the Kodiak 
Island Borough have been approximately $200,000. (Personal communication, Carlson.) 
The Kenai Peninsula Borough could collect such a severance tax but does not. Most of the 
remainder of the EVOS is in the unorganized borough for which there is no severance tax. 

CHAPTER 3 51 



Table 3-3 
The Economy - EVOS Area and Anchorage 1990 

(in 1990S Millions) 

Economic Employ- 
Sector Final Industry Employee Property Value 

Demand Output Comp. Income Added 
$ $ $ $ S 

# 

Forestry 135 156 22 3 1 55 3245 

Commercial 206 306 6 120 134 4846 
Fisheries 

Mining 6051 6199 502 2835 4745 6335 

Construction 1246 1420 495 364 862 11751 . 
Manufacturing 949 1072 227 82 320 7655 

Recreation 693 73 1 332 59 423 12782 
Related 

Communication 1429 1744 308 753 1129 7039 
&Utilities 

Trade 1126 1253 753 138 1035 33790 

Finance, 968 1137 245 337 734 11329 
Insurance, 
Real Estate 

Services 1830 2305 849 502 1362 42753 

Government 2106 2152 1934 77 2011 46428 

Miscellaneous 45 12 0 33 33 0 

Total 16784 18488 5673 5333 12843 187953 

Source: IMPLAN Economic Model. See text for methodology. 
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Introduction 
This chapter contains the analysis of the environmental consequences that could result fiom 
implementing the five alternatives described. In many environmental impact statements 
(EIS's) the analysis focuses on the numbers or degree of loss to various resources. It is an 
important distinction of this EIS that, with few exceptions, the impacts estimated to occur 
under the various alternatives are increases in populations or services from some existing 
injured level. 

The analysis of impacts is based in large part upon what has been learned fiom studies 
carried on since the Exwon Valdez Oil Spill (EVOS). Much of this research has focused on 
the area of Prince William Sound. As a result, most of the estimated impacts fiom actions in 
the alternatives are based on what we have learned fiom the Prince William Sound studies 
and extrapolated for analysis in the other areas of the EVOS. 

The current situation provides the basis for comparing the effects of the action alternatives. 
In this programmatic document, it should be noted that the No Action Alternative consists of 
normal agency management activities and the assumptions that (I) natural recovery will be 
the only restoring agent at work and (2) private land owners will harvest their commercial 
timberlands in the long term. 

If the No Action Alternative were implemented, current management would continue, no new 
activities or programs would be instituted as a result of the oil spill, and the scope of present 
activities and programs would not change. Agency monitoring of natural recovery would 
remain at present levels, and their responsibilities would remain unchanged. None of the 
remaining funds fiom the civil settlement would be spent at this time on restoration activities 
if this alternative were implemented. 
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Monitoring and research, as actions, generally do not impact resources and services and 
therefore are analyzed only for their economic impacts. It is recognized that the general 
restoration category also includes such actions as data gathering, surveys, and analysis that 
would not impact the resources, thus these activities--except for the impacts on the economy- 
-would not be included in this EIS analysis. 

The definition of the term recovery has a significant bearing on the discussion of the various 
alternatives described in this chapter. The settlement funds may be used for the purpose of 
". . . restoring, replacing, enhancing, rehabilitating, or acquiring the equivalent of natural 
resources injured as a result of the Emon Valdez oil spill and the reduced or lost services 
provided by such resources." The goal of restoration is recovery of all injured resources and 
thereby the services they provide. For some resources, little is known about their injury and 
recovery, so it is difficult to defitie recovery or develop restoration strategies. 

In the analysis of impacts on the various resources in the EIS, it may be that an action will 
accelerate the rate of recovery and not measurably impact the number of individuals in the 
population for several years. This is still viewed as having a si@icant beneficial impact on 
the resource analyzed. 

In general, resources and services will have recovered when they return to conditions that 
would have existed had the spill not occurred. Because it is dficult to predict conditions 
that would have existed in the absence of the spill, recovery is often defined as a return to 
prespill conditions. For resources that were in decline before the spill, such as marbled 
murrelets, recovery may consist of stabilizing the population at a lower level than before the 
spill. 

Where there were little prespill data, injury is inferred from comparison of oiled and unoiled 
areas, and recovery usually is defined as a return to conditions comparable to those of unoiled 
areas. Because the differences between oiled and unoiled areas may have existed before the 
spill, statements of injury and definitions of recovery based on these differences often are less 
certain than in those cases where prespill data exist. However, there also can be some 
uncertainty associated with interpreting the ~ i g ~ c a n c e  of prespill population data because 
populations undergo natural fluctuations. Indicators of recovery can include increased 
numbers of individuals, reproductive success, improved growth and survival rates, and 
normal age and sex composition, of the injured population. 

This chapter analyzes the impacts of restoration actions taken to benefit resources and the 
associated services that were injured as a result of the oil spill. While the impacts of these 
actions are discussed for each of the injured resources and services, there are other ecological 
relationships that will have to be addressed as part of a site specific analysis before any of the 
proposed actions are implemented. The Trustee Council has stated that an ecosystem 
approach will be used for the overall restoration program; this means, among other things, 
that the ecological relationships between resources will be considered. Because many of the 
factors that would be considered need site-specific information, it is beyond the scope of this 
programmatic document to discuss the interrelationship between site-specific restoration 
actions and between resources. 
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jntertidal Organisms The intertidal zone has a great diversity of plant and animal populations. These organisms 
were especially vulnerable to injury from the EVOS and subsequent cleanup activities. The 
natural resources damage assessment studies focused on specifc organisms as 
representatives of the intertidal zone. These studies documented population declines and 
sublethal injuries to many intertidal species, but results were highly variable between regions 
and habitats. By 1993, many of the populations were recovering. This FEIS focuses on the 
effects of restoration actions, aside from monitoring and research, on the groups of species 
that were still showing signs of injury from the EVOS in 1993. 

Marine Mammals This analysis focuses on the effects of restoration actions on harbor seals and sea otters. 
While killer whales also were injured by the oil spill, the injured pod (identified as the AB 
pod) appears to be recovering. At this time, it is unlikely that any restoration actions aside 
from monitoring and research will be implemented for killer whales. This analysis focuses 
on the effects of direct restoration actions and on the effects of upland habitat protection; 
therefore, killer whales are not part of the analysis. 

For harbor seals and sea otters, determining the effects of the restoration actions that may 
occur in the five alternatives is complicated by limited background information. Therefore, 
the effects of diierent actions are not always discussed in terms of in the actions' ability to 
increase recovery but may be analyzed on the ability to provide protection, reduce 
disturbance, or reduce the risk of exposure to oil. This is especially true for harbor seals, 
which were in decline throughout the Gulf of Alaska before the oil spill occurred in 1989. 
The causes of this decline are unknown; therefore, predictions of recovery or of the effects of 
dflerent restoration actions on the number of harbor seals are speculative. 

Birds The following factors and assumptions were considered when evaluating alternatives and 
actions concerning injured bird resources: (I) valuations of land that may be acquired for 
habitat were based on criteria and a process developed by the EVOS habitat group; (2) pre- 
spill baseline data are meager or nonexistent for most species; (3) population size depends on 
many biological, ecological, and environmental factors, and population size changes as a 
result of life span, productivity, and survival rate; (4) it is unknown whether or how a 19-year 
climatic cycle in the Gulf of Alaska has xffected populations; (5) migrant species may be 
influenced by environmental factors far fiom the EVOS area; (6) population cycles are barely 
known for most species; and (7).the influence of commercial-fishing on seabird populations 
in the EVOS area are unknown but could be substantial. For example, fishery harvests and 
hatchery programs could influence seabird populations in three ways: (1) prey may become 
less available to seabirds because fish species that occupy the same trophic levels may 
outcompete seabirds; (2) an increase in abundance of salmon fiy and smolts may increase 
seabirds' prey base; and (3) offal and discarded bycatch may increase the food base of 
scavenging seabirds. 

Fishery resources that are included for analysis in this EIS are pink and sockeye salmon and 
Pacific herring. Related services that are included are sport and commercial fishing. Actions 
that may be proposed as general restoration projects as part of the programs described for 
each alternative will benefit one or several of the fishery resources and the services they 
provide. Forecasted feasibility, results, benefits, and costs from each of these actions, 
however, are highly site-specific, vary annually, and are d=cult to quantify. Consequently, 
analyses and predicted impacts presented here must be general in nature. The proposed 
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actions are intended primarily to benefit wild-stock fishery resources, either directly by 
habitat or population manipulations or indirectly by providing an alternate opportunity for 
user groups to reduce pressure on the wild stocks to allow them to recover. 

Each proposed action for these fishery restoration or replacement projects is based on the 
basic premise that some factor or habitat need in the life history of a fish either limits the size 
of the population or is missing. For example, if spawning habitat is absent, there can be no 
fish; if spawning habitat is present (and no other factor constrains the size of the population), 
the number of fish will depend on the amount of spawning habitat, but it will vary annually 
according to environmental conditions. The basic concept for each proposed action, 
therefore, is to identa and overcome a limiting factor or "bottleneck" that will result in an 
increase in the total number of adult fish that will return to a particular home stream. 

Economy The economic analysis for the five alternatives is a combination of qualitative and 
quantitative approaches, The economic analysis is focused on three sectors of the economy 
of most concern: forestry, commercial fisheries, and recreation. Taking timberlands in or out 
of production is quantified in terms of dollars and jobs. However, studies and data on the 
economic effect of the types of actions proposed in the alternatives on commercial fisheries 
and recreation are not adequate to make quantitative projections. 

The Forest Service's IMPLAN (IMpact PLANning) economic computer model was used in 
the quantitative analysis of the economic impacts of implementing each of the proposed 
EVOS Restoration Plan alternatives. Alternatives 1 through 5 are compared to the 
"baseline" economic conditions in 1990 found in Table 3-3, Chapter 3. 

An attempt has been made to quantitatively analyze the recreation sector of the economy in 
the tables generated by IMPLAN. Discrete data are not available for the recreation industry. 
For example, data are available for hotels, but a differentiation is not made between 
recreational visitors and business visitors. The recreation-related sector shown in the tables 
on economics is composed of several IMPLAN subcategories: local transit, water 
transportation, air transportation, transportation not elsewhere classified, hotels, auto rental, 
and recreation services not elsewhere classified. Where the term recreation is used in 
economic analysis, it includes tourism. 

The IMPLAN as applied to this ,analysis for the forestry sector shows the negative effects in 
output and employment when timberlands are purchased and timber is not harvested. There 
is a corresponding increase in the services sector output and employment because of 
expenditures in that sector by the owners of the timberlands. Restoration expenditures have a 
direct effect on the construction sector. 

The descriptions of the alternatives are general. This, combined with the lack of data to 
quanta the economic effects on the commercial fisheries and recreation sectors, results in an 
inability to distinguish the economic effects among the alternatives. 

The IMPLAN is an economic model that is the best economic tool for analyzing the 
economic effects of the alternatives analyzed in thls final environmental impact statement 
WIS). However--as with any tool of economic projection--even when quantified data is 
available for analysis, IMPLAN is not perfect. While exact numbers of various economic 
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measures are the outputs of the model, the results are not intended to be precise 
measurements. The projections fiom the model represent approximations of the economic 
future. 

The IMPLAN estimates income and employment change as the product of the demand 
changes (e.g., an alternative) and a multiplier. Estimating multipliers requires data and a 
description of the regional economy. The data are the national input-output matrices that 
show the dollar volume of transactions among industries and final demand. The national 
matrices are stepped down to the borough-and census-area level by using borough 
population and employment data and ratios of employment to output. The boroughs and 
census areas aggregated in this assessment are the Municipality of Anchorage, Kenai 
Peninsula Borough, Kodiak Island Borough, and the Valdez-Cordova Census Area. This 
area encompasses the EVOS area and the closest major economic center (Anchorage). The 
Municipality of Anchorage was hcluded to ensure that the flow of goods and services in and 
out of the oil spill area is adequately accounted for in the IMPLAN economic model. 

The key assumptions in the IMPLAN economic assessment are as follows: each industry has 
an output, and this output does not experience short-term variation; there is a fixed formula 
for making commodities, and there can be no substitutions; there are only constant returns to 
scale (i.e., to make twice as much of something, all inputs are doubled); adjustments are 
instantaneous, and timeliness and technology do not change. 

Table 4-1 shows for each alterative the percent allocation of dollars for each restoration 
category (administration, monitoring, general restoration, and habitat protection) assumed for 
inputs into economic sectors of the IMPLAN economic model used for economic analysis. 
Taking Alternative 2 as an example, it is explained in Chapter 2 of this FEIS for Alternative 
2 that $564 million would be used to acquire and protect lands within the spill area, $3 1 
million would be spent on Monitoring and Research, and $25 million would be spent on 
Administration and Public Information, Following the percentage allocation in Table 4-1, of 
the $25 million to be spent on Administration and Public Information, 50 percent would be 
spent in the Federal Government sector of the economy and the other 50 percent would be 
spent in the state and local government sector of the economy. In a similar fashion, of the 
$3 1 spent on Monitoring and Research, 33 percent would be spent in the Federal 
Government sector, 34 percent in the state and local government sector, and 33 percent in the 
universities sector. In Alternative 2 no money would be spent on general restoration. Of the 
$564 million that would be spent on habitat protection, .5 percent would be spent in the real 
estate sector of the economy and 99.5 percent would be spent in the forestry sector of the 
economy. Landowners would receive substantial amounts of the Habitat Protection and 
Acquisition expenditures. Of the $564 received by landowners, landowners would spend it 
in the following economic sectors: 13 percent in investment in securities, 29 percent in 
construction, 29 percent in social services, and 29 percent by households which are 
shareholders in the landowning corporations. Allocations shown in Table 4-1 are made in a 
similar manner for Alternatives 3,4, and 5. The resulting dollar expenditures are allocated 
or input to the specified economic sectors of the IMPLAN economic model. The IMPLAN 
model, with its multipliers which link one sector to another, calculates the initial spending in 
a given sector to yield output in the original and other sectors of the economy. The results of 
the IMPLAN model are six measures of economic performance shown in a table for each of 
the alternatives. 

See Appendix D for a further description of the methodology of economic analysis. 
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Archaeoloaicid.,! 
Cultural Resources 

This section incorporates discussion of the various aspects of cultural resources relating to 
(1) the physical remains of indigenous and historic inhabitants of the EVOS area -- the 
archaeological resources -- and (2) the values inherent in those remains for contemporaty and 
future members of the public. Restoration actions are likely to be oriented toward physical 
remains because those were directly injured by the EVOS. The values of these remains for 
local communities, whose ancestors lived and are buried at some of these sites, would be 
addressed through actions relating to those remains. Archaeological sites and artifacts 
themselves are important kinds of cultural resources, but other cultural resources (such as 
stories associated with specific sites or artifact types, or traditional techniques used to 
construct traditional items) add immense value to objects that otherwise would provide 
limited insight and information. These other types of cultural resources may benefit &om 
actions on archaeological remains, extending the positive impacts of the restoration efforts. 

The greater the degree to which local community members become involved in restoration 
of these resources, the more hlly the restoration will be completed. Some actions may be 
carried out in local communities as a logical extension of projects accomplished on 
archaeological sites. While restoration of archaeological resources is important at the local 
level, it also is important to the cultural patrimony of Alaska and of the United States. In 
keeping with that importance, all projects will be completed in compliance with applicable 
historical and archaeological resource protection laws. 

Cumulative Effects The Council on Environmental Quality (CEQ) regulations define cumulative effects as 

Scenar i~  ". . . the impact on the environment which results &om the incremental impact of the action 
when added to other past, prese~t, and reasonably foreseeable future actions regardless of 
what agency (Federal, or non-Federal) or person undertakes such actions. Cumulative 
impacts can result fiom individually minor but collectively sisnif~cant actions taking place 
over a period of time" (40 CFR 1508.7). The discussions of cumulative effects on the 
various resources are based on the interrelationship of the alternatives with other major 
current and proposed projects and other conditions creating impacts. The projects 
considered were: 

- Whittier road access 
- Whittier harbor expansion 
- Cordova road access 
- Lower Cook Inlet oil development 
- State of Alaska Cook Met oil development 
- Yakutat oil development 
- Tankering from the Trans-Alaska Pipeline Terminal at Valdez - Institute for Marine Science at Seward 
- Docks and log transfer facilities 
- Shepard Point harbor development (Cordova) 
- Trans-Alaska Gas Pipeline 
- Childs Glacier recreation development 
- Previously approved EVOS projects (Fiscal Years 1992-1 994) 
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Table 4-1 

Percent Allocation of Restoration Expenditure by Economic 
Sector Assumed in Economic Analysis 

Restoration Alternatives 
Category1 
Economic Sector 1 2 3 4 5 

Administration and 
Public Information 

Federal 
Government 

State and Local 50% 50% 50% 
Government 

Monitoring and 
Research 

Federal 33% 33% 33% 33% 
Government 

State and Local 
Government 

Universities 33% 33% 33% 33% 

General Restoration 

State and Local 
Government 

Fisheries Services 34% 34% 34% 

Construction 33% 33% 33% 

Habitat Protection and 
Acquisition 

Real Estate 0.5% 0.4% 0.3% 0.3% 

Forestry 99.5% 99.6% 99.7% 99.7% 

Restoration Reserve 

Banks 100% 

Respending by 
Landowners 

Securities 13% 13% 0% 0% 

Construction 29% 29% 40% 40% 

Social Services 29% 29% 40% 40% 

Household 29% 29% 20% 20% 
Spending 
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Table 4-2 
Definitions of Impact Levels 

Resource 

Intertidal 
organisms 

Marine 
Mammals 

Birds 

NEGLIGIBLE 

Little or no 
improvement in the 
resource's ability to 
recover, or in the 
quality of its habitat. 
Little or no reduction 
in impacts from 
human interactions. 

Little or no 
improvement in the 
resource's ability to 
recover, or in the 
quality of its habitat. 
Little or no reduction 
in impacts from 
human interactions. 

Little or no change 
expected in 
population level, 
productivity rate, or 
sub-lethal injury. 

HIGH 

Proposed restoration 
actions have a high 
potential to change the 
ability of the injured 
population to recover, 
so that the expected 
time period to reach 
recovery is reduced on 
a regional basis. 

Proposed restoration 
actions have a high 
potential to change the 
ability of the injured 
population to recover, 
so that the expected 
time period to reach 
recovery is reduced on 
a regional basis. 

High probability of 
substantially enhancing 
population level, 
productivity rate, or for 
reducing sub-lethal 
injury throughout 
EVOS region. 

LOW 

Proposed restoration actions 
may reduce negative impacts 
from the spill or from some 
anticipated, or current, human 
activities. These reduced 
negative effects do not create an 
improvement in the ability of the 
injured population to recover 
either locally or regionally. 

Proposed restoration actions 
may reduce negative impacts 
from the spill or from some 
anticipated, or current, human 
activities. These reduced 
negative effects do not create an 
improvement in the ability of the 
injured population to recover 
either locally or regionally. 

Unlikely to affect regional 
recovery of population level, 
productivity rate, or sub-lethal 
injury, but may enhance 
recovery of local segment of 
population. 

MODERATE 

Proposed restoration actions have a 
high potential to reduce negative 
impacts from the spill or from 
anticipated, or current, human 
activities. These reduced negative 
effects could improve the ability of 
the injured population to recover more 
rapidly but measurable increases 
would only occur in localized areas. 

Proposed restoration actions have a 
high potential to reduce negative 
impacts from the spill or from 
anticipated, or current, human 
activities. These reduced negative 
effects could improve the ability of 
the injured population to recover more 
rapidly but measurable increases 
would only occur in localized areas. 

Likely to enhance to a measurable 
degree the regional recovery of 
population level, productivity rate, or 
to reduce sub-lethal injury, and may 
substantially enhance recovery of local 
segment of population. 



Table 4-2 (cont.) 

Definitions of Impact Levels 

HIGH 

Recovery of the injured 
resource sooner than by 
natural recovery; or, 
recovery of the injured 
resource to a greater than 
pre-spill amounts; or, 
substantial protection of the 
habitat fiom disturbance. 

Substantial increase in 
protection for 
archaeological or historic 
sites; or substantial 
improvement of the 
understanding or 
appreciation of cultural 
resource values throughout 
the EVOS area. 

Substantial increase in 
populations of subsistence 
harvest species negatively 
affected by EVOS; or 
substantial increase in the 
confidence levels that 
subsistence users in affected 
communities have in the 
lack of contamination in 
subsistence foods 
throughout the EVOS area. 

Resource 

Fish 

Cultural 
Resources 

Subsistence 

LOW 

Unlikely or small increase or 
recovery of the injured 
resource sooner than by 
natural recovery; or, limited 
protection of the habitat fram 
disturbance. 

Small increase in protection 
for archaeological or 
historic sites; or small 
improvement of the 
understanding or 
appreciation or cultural 
resource values in limited 
locations within the EVOS 
area. 

Small increase in 
populations of subsistence 
harvest species injured by 
the EVOS; or small increase 
in confidence levels that 
subsistence users in affected 
communities have in the lack 
of contamination in 
subsistence foods. Increases 
may be localized or 
throughout the EVOS area. 

NEGLIGIBLE 

Little or no increase or 
recovery of the injured 
resource sooner than 
by natural recovery, or, 
little or no protection 
of the habitat fkom 
disturbance. 

Little or no protection 
for achaeological or 
historic sites; or little 
or no improvement of 
the'understanding or 
appreciation of cultural 
resource values within 
the EVOS area. 

Little or no change in 
populations of 
subsistence harvest 
species injured by 
EVOS; or small 
increase in confidence 
levels that subsistence 
users in &ected 
communities have in 
lack of contamination 
in subsistence foods. 

MODERATE 

Moderate increase or partial 
recovery of the injured resource or 
service sooner than by natural 
recovery; or, high benefits in limited 
area(s); or, moderate protection of 
the habitat fiom disturbance. 

Moderate increase in protection for 
achaeological or historic sites; or 
moderate improvement of the 
understanding or appreciation of 
cultural resoke values througout 
the EVOS area; or substantial 
improvement of the understanding 
or appreciation of cultural resource 
values in limited locations within 
the EVOS area. 

Moderate increase in populations of 
subsistence harvest species 
negatively affected by EVOS; or 
moderate increase in the confidence 
levels that subsistence users in 
aEected communities have in the 
lack of contamination in subsistence 
foods throughout the EVOS area; or 
substantial increases in populations 
or confidence levels in localized 
areas. 



Table 4-2 (cont.) 
Definitions of Impact Levels 

HIGH 

Substantial increase in numbers 
of users, or substantial increase 
in protection or improvement 
of recreation quality throughout 
the EVOS area. 

Substatntial reduction of 
residual EVOS oil and clean- 
up materials, or substantial 
change in public perception of 
injury to Wilderness, or major 
change in wilderness character 
of designated Wilderness or 
adjacent wild lands. 

Resource 

Recreation 
& Tourism 

Wilderness 

LOW 

Small increase in numbers of 
users, or small increase in 
protection or improvement of 
recreation quality in localized 
areas within the EVOS area. 

Small reduction of residual 
EVOS oil and clean-up 
materials, or small change in 
public perception of injury to 
Wilderness, or small change 
in wilderness character of 
designated Wilderness or 
adjacent wild lands. 

NEGLIGIBLE 

Little or no change in 
numbers of users, or on 
the quality of their 
experience. 

Little or no reduction of 
residual EVOS oil and 
clean-up materials, no 
change in public 
perception of injury to 
Wilderness, and no 
change in wilderness 
character of designated 
Wilderness or adjacent 
wild lands. 

MODERATE 

Moderate increase in numbers of 
users, or moderate increase in 
protection or improvement of 
recreation quality throughout the 
EVOS area; or substantial increase 
in numbers of users or substantial 
improvement of recreation quality 
in locaIized areas within the EVOS 
area 

Moderate reduction of residual 
EVOS oil and clean-up materials, 
or moderate change in public 
perception of injury to Wilderness, 
or moderate change in wilderness 
character of designated Wilderness 
or adjacent wild lands. 



Table 4-2 (cont.1 
Definitions of Impact Levels 

HIGH 

Recovery of the injured 
service sooner than by 
natural recovq, or, 
recovery of the injured 
resource to a greater than 
pre-spill amounts; or, 
substantial proteition of the 
habitat from disturbance. 

Very substantial 
contribution to employment 
and economic output over a 
10-year period or longer. 

MODERATE 

Moderate increase or partial 
recovery of the injured service 
sooner than by natural 
recovery; or, high benefits in 
limited area(s); or, moderate 
protection of the habitat from 
disturbance. 

Moderately substantial 
contribution to employment 
and economic output over a 
10-year period or longer. 

LOW 

Unlikely or small increase or 
recovery of the injured 
service sooner than by 
natural recovery-, or, limited 
protection of the habitat from 
disturbance. 

Less than a substantial 
contribution to employment 
and economic output over a 
10-year period or longer. 

Resource 

Commercial 
Fishing 

& 
Sport 
Fishing 

Economy 

NEGLIGIBLE 

Little or no increase or 
recovery of the injured 
service sooner than by 
natural recovery; or, 
little or no protection of 
the habitat from 
disturbance. 

Barely measurable 
contribution to 
employment and 
economic output over a 
10-year period or 
longer. 
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Consequences 

Alternative 1 : 
No Action 

Introduction The No Action Alternative is required by CEQ guidelines to provide an understanding of 
what may occur if' no actions are implemented to restore the injured resources to their pre- 
spill conditions. It is intended to be a forecast or projection of conditions from the present 
status of the injured resource and associated services to a future status if no actions are taken. 
It also provides additional background for analysis and comparison to forcast impacts fi-om 
possible actions in other alternatives. In this FEIS, the No Action Alternative is what would 
happen to the resources and services injured by EVOS if no restoration actions were 
implemented. Because none of the civil settlement funds would be spent to aid recovery, the 
only actions undertaken within the spill area would be the result of normal agency 
management or private enterprise. For biological resources, recovery from oil spill injuries 
would be unaided (natural recovery) and could be complicated by other human activities that 
could cause further injuries or habitat loss. The recovery of other resources or services also 
may be influenced by other nondil spill-related actions. 

Bioloaical Resources Impact on Intertidal Resources 

The intertidal zone was especially vulnerable to injury fi-om the EVOS and from the 
subsequent cleanup operations. The oil spill caused population declines and sublethal 
injuries to the plants and animals of the intertidal zone. Portions of 1,500 miles of coastline 
were oiled (350 miles were heavily oiled), resulting in sigmficant impacts to intertidal 
habitats, particularly in the upper intertidal zone. Direct oiling killed many organisms, but 
beach cleaning, particularly high-pressure, hot-water washing, had a devastating effect on 
intertidal life (Houghton, Lees, and Driskall, 1993). 

Coastal habitat studies documented changes in many species of algae, invertebrates, and fish; 
the injuries were highly variable between species, regions, and habitats (Htghsmith, Stekoll 
and Barber, 1993). For most of the intertidal zone, the effects of the oil spill were probably 
short term. Studies in 1992 and 1993 showed that many of the diferences in habitats and 
organisms that were documented in 1989 and 1990 were recovered @oughton, Lees, and 
Driskall, 1993; Highsmith, Stekoll and Barber, 1993). However, some areas had not yet 
begun to recover or were recovering very slowly. This was especially evident in the upper 1 
meter vertical drop (MVD) of sheltered rocky habitats where the algae Fucus gardneri is the 
dominant plant species (H~ghsmith, Stekoll and Barber, 1993; Highsmith et al., 1993; 
Houghton, Lees, and Driskall, 1993). This discussion focuses on the organisms and habitats 
that are the least likely to have recovered. 

Fucus 

This algae, or rockweed, is an important component of the upper intertidal zone because it 
provides food for many invertebrates, as well as shelter from predation and desiccation for 
many plants and animals (H~ghsmith et al., 1993). The oil spill and subsequent cleanup 
destroyed many of the plants in the upper meter and reduced the reproductive capacity of the 
adult plants that survived (Htghsmith et a]., 1993). These injuries were documented in all 
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regions of the spill area but were highly variable between tidal elevations and habitats 
Wghsrnith, Stekoll and Barber, 1993). 

The Herring Bay Experimental and Monitoring study @ghsmith et al., 1993) provided 
information on the recovery of plants and invertebrates in the intertidal zone. Recovery in the 
upper intertidal appears to depend on the return of adult Fucus in large numbers to this zone. 
In the absence of a well-developed canopy of adult plants, eggs and developing propagules of 
Fucus lack sufficient moisture and shelter to survive. Existing adult plants act as centers for 
the expansion of the community, Fucus plants in the sample sites were estimated to take 3 
to 4 years to become fully mature. Because eggs generally settle within 0.5 m of the parent 
plant, the Herring Bay study estimated that Fucus communities are able to expand at a rate of 
0.5 m every 3 to 4 years (Highsmith et al., 1993). It is unknown how these results would 
vary in areas outside of Herring Bay where habitat conditions differ. 

Limpets, Barnacles, and Other Invertebrates 

The recovery of limpets, barnacles, and other invertebrates also is linked to the recovery of 
rockweed. Because there were no baseline data for intertidal communities, the exact 
composition of the community structure is unknown. Full recovery, based on the community 
structure of comparable nonoiled sites, of the intertidal community may take more than a 
decade because it may take several years for some invertebrate species to return after Fucus 
has recolonized an area. 

Mussels 

The oil spill injured mussels throughout the EVOS area. Coastal habitat studies documented 
changes in the presence of large mussels and in total biomass of mussel communities 
between oiled and nonoiled areas (Highsmith et al., 1993, and Highsmith, Stekoll and 
Barber, 1993). Oil was found in the sediments beneath mussels (Rounds et al., 1993) and 
hydrocarbons were identified in mussel tissues (l3abcock et al., 1993). Mussels occur in 
loose aggregations attached to intertidal rocks, or in dense aggregations (mussel beds) over 
pea gravel and silt sediments. Because mussels form a dense matt over the sediments and 
rocks, oil that was trapped beneath the mussels was not exposed to weathering and still 
remains toxic. Feasibility studies to develop techniques to clean the sediments beneath 
mussel beds are under way in the EVOS area. The results of these studies are still 
preliminary but suggest it may be possible to clean the mussel beds without destroying the 
community. 

In this alternative, no further attempts would be made to clean mussel beds. It is not known 
how long the trapped oil would remain toxic. Because mussels are an important prey 
species for many other organisms--including sea otters, harlequin ducks, and black 
oystercatchers that were injured by the spill--it is possible that the trapped oil will be a 
continuing source of contamination to the coastal ecosystem in the EVOS area. The 
consequences of this source of contamination is unknown; however, mussel beds are known 
to be one of several locations where &on Valdez oil still may be transmitted into the 
environment. For instance, oil also is trapped beneath mussel aggregations that are not 
classified as "mussel beds". No techniques have been proposed that would clean these areas 
without killing the mussels. 
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Clams 

Marginal declines in clam populations were noted in 1989. Native littleneck and butter 
clams were impacted both by oiling and cleanup, particularly high-pressure, hot-water 
washing. Littleneck clams transplanted to oiled areas in 1990 grew ~ i ~ c a n t l y  less than 
those transplanted to nonoiled sites. Reduced growth rates were recorded at oiled sites in 
1989, but not in 1991 (EVOS Trustee Council, November 1993), suggesting that the effects 
of the spill on growth rates were diminishing. Is has been suggested that the availability of 
substrates suitable for clams were reduced as a consequence of cleanup activities (EVOS 
Trustee Council, December 1993). 

The magnitude of measured differences in the abundance of clams varied with the degree of 
oiling and geographic area. On sheltered beaches, the data on abundance of clams in the 
lower intertidal zone suggest that littleneck clams and, to a lesser extent, butter clams were 
~ i ~ c a n t l y  affected by the spill (EVOS Trustee Council, November 1993). During the 
1993 public meetings, people throughout the oil spill area, but especially in Kodiak and 
Alaska Peninsula communities, said they still are finding clam beds that are contaminated 
with oil (EVOS Trustee Council, August 1993). Clams are an important resource for 
subsistence and recreational use,within the oil spill area, and they are preyed upon by a wide 
variety of other resources. 

Conclusions 

With the exception of certain habitats and specific organisms, the intertidal zone has largely 
recovered from the effects of EVOS. Fucus and the organisms associated with the rockweed, 
still have not recovered in the upper intertidal zone, and many mussel beds are still 
contaminated with oil. With no intervention, it may take over a decade before the algal based 
communities resemble the prespill condition. The oil that is trapped beneath mussels is 
likely to remain unweathered for many years. The consequences of the presence of these 
sources of relatively fresh oil are unknown, but they may have negative impacts on other 
organisms that rely on mussels for prey. 

Impact on Marine Mammals 

Harbor Seals 

Harbor seals are protected from commercial harvesting, harassment, and indiscriminate 
killing by the Marine Mammal Protection Act of 1972 (MMPA). Traditional subsistence 
harvest by Alaska Natives is exempted fiom the MMPA. The MMPA also allows for some 
loss fkom incidental take by commercial fishermen. 

Harbor seal populations have rekponded to the protection that outlawed indiscriminate killing 
and commercial harvesting by increasing in many parts of their range (Harvey et al., 1990). 
Documented rates of increase have been as high as 22 percent per year (5-22% range) 
(Stewart et al., 1988; Harvey, Brown, and Mate, 1990; Olesiuk, Bigg, and Ellis, 1990). 
Most of these increases have been from populations that were exploited prior to the MMPA 
and show a response to reduced mortality. There have been no long-term studies to 
document changes to harbor seal populations as a result of oil spills (Stewart, Yochem, and 
Jehl, 1992) or fiom other habitat perturbations. 
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In contrast to harbor seal populations in other areas, seals in the central and western regions 
of the Gulf of Alaska have been declining since the mid-1 970's (Pitcher, 1990). Population 
trend indices, based on counts at haulout sites, have shown a drastic decline (about 85%) in 
the population near Tugidak Island, in the Kodiak Archipelago. Similar declines, 
approximately 1 1 percent per year since 1984, were documented in Prince William Sound 
prior to the oil spill. Why these populations show decreases when other populations are 
increasing puzzles scientists and complicates understanding the effects and potential recovery 
from the Exxon Valdez oil spill. 

Subsistence harvest and interactions with commercial fisheries (e.g., entanglement and 
drowning in gear, or through being shot to protect catch) may be contributing to the decline 
but are not thought to be the cause (Pitcher, 1990; Frost and Lowry, 1993). Records of 
subsistence harvest at Tatitlek and Chenega Bay, the two largest seal harvesting communities 
in Prince William Sound, have been gathered only intermittently; but fiom April 19 90 to 
March 1991, 133 seals were harvested (ADF&G Division of Subsistence, unpublished data). 
This represents approximately 5 percent of the population counted during molting surveys 
(Loughlin, 1992, in Frost and Lowry, 1993). Although this level of harvest is unlikely to 
cause the decline in seal numbers, any additional mortality may slow recovery. 

Interactions between harbor seals and commercial fisheries also may affect the recoveIy of 
the seal population. Seals can become entangled and drown in lost gear, or they may become 
injured or killed as fishermen attempt to protect their catch and nets. In 1990 and 1991, a 
marine mammal observer program documented interactions between the Prince William 
Sound salmon driftnet fishery and harbor seals. The results showed that although encounters 
were frequent, the number of harbor seals injured or killed were low (Wynne, Hicks, and 
Munro, 1992). Because this study focused on only one of the fisheries operating in the 
Sound, and because the sample size of documented injuries and death was very small, it is 
impossible to predict total interactions between seals and the commercial fisheries in Prince 
William Sound. However, the study does indicate that interactions with commercial fisheries 
within Prince William Sound are unlikely to be the cause of the long-term decline in the local 
seal population. 

Disturbance has been documented as adversely affecting harbor seals and other pinnipeds in 
other parts of their range (Allen, et al., 1984; Esipenko, 1986; Johnson, et al., 1989). These 
studies have shown that the greatest impacts from disturbances are at haulout sites during 
pupping and molting. During pupping, disturbance can result in higher pup mortality caused 
by abandonment, or from being crushed as the adults panic and return to the water (Johnson, 
1977). The greatest disturbance is caused when people walk near or through haulout sites 
(Johnson, et al., 1989), but disturbance also can be caused by low-flying aircraft and by boats 
that approach too close to the haulouts. Within the EVOS area, there have been no studies to 
document the amount or effects of disturbance. Without these data, it is impossible to 
determine if current activities, or activities likely to occur in the future, will hamper the 
recovery of the population. However, it is reasonable to assume that increasing disturbance 
at haulouts used for pupping and molting could cause additional stress and mortality. 

The &on Valdez oil spill killed an estimated 300 harbor seals from the Prince William 
Sound population. Recent population-trend counts indicate that the population may be 
stabilizing from the long-term decline (Frost et al., in press); however, until the population 
begins to increase, it will be impossible to predict how long it will take the population to 
recover. In Prince William Sound, there are at least three possible ways to define recovery 
fiom the oil spill for the local harbor seal populations. 
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- Recovery could occur when the population has increased by 300 individuals (to 
compensate for the 300 lost in the oil spill) in the oiled areas. 

- Recovery could occur when the population has returned to its 1970's levels of abundance. 
This would show recovery not only fiom the spill, but also whatever was causing the 
long-term decline. 

- Recovery could occur when the trend in population is similar to those of nonoiled areas. 

There are no data on injury in other regions of the oil spill area, although oiled seals were 
observed, and the impacts on harbor seals in these areas are unknown. However, recent 
trend counts near Tugidak Island (vicinity of Kodiak Island) give no indication that the long- 
term decline is abating (Frost and Lowry, in press). Until research is conducted to determine 
what is causing the long-term decline, or until monitoring shows that the populations are 
increasing, any estimates of recovery will be speculative. 

Conclusions 

At this time, there is too little information available to predict when the populations within 
the EVOS area will recover. Recovery is unknown for all regions of the spill area. 

Sea otters are expected to eventually recover to prespill numbers in all regions of the spill 
area. The amount of time needed before the populations have recovered fiom the effects of 
the spill will vary between regions because the level of injury differed greatly between areas, 
Approximately 1,000 carcasses were recovered throughout the oil spill area in 1989, but the 
largest numbers were collected fiom western Prince William Sound. As the oil moved 
farther from Prince William Sound, fewer sea otters apparently died from direct oiling. 
Because sea otters in Prince William Sound experienced the highest mortality, the 
subsequent Natural Resource Damage Assessment (NRDA) studies focused on Prince 
William Sound. There are no data on recovery or the current status of sea otters in other 
regions of the spill area; although surveys in 1989 could not document any population loss 
(Ballachey and Bodkin, pers. comm.). For the purposes of this analysis, it is assumed that the 
oiled portions of the Prince William Sound population represent the worse-case scenario for 
populations throughout the spill area. 

Damage assessment studies in 1990 through 1992 indicated higher than usual mortality in 
prime aged animals (Monson, 1993), -- which typically is the age group least susceptible to 
mortality. It also was apparent that young sea otters just weaned from their mothers were 
not surviving well (Monnett and-Rotterman, 1992). The causes of these continuing signs of 
injury are unknown, but one hypothesis is that the sea otters are continuing to be exposed to 
oil through their prey. In 1992 and 1993, the prime aged mortality rates were closer to 
normal (Ballachey and Bodkin, pers. comm., 1994). The weanling survival rates were 
improving but still were different than in the nonoiled areas of the Sound (Ballachey and 
Bodkin, pers. comrn., 1994). 

There are several ways to define recovery for the injured sea otter populations. For the 
purposes of this FEIS, sea otters will have recovered when the populations in the oiled 
portions of the EVOS area have returned to their prespill numbers with no unusual additional 
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mortality. For Prince William Sound, recovery will occur when the population in the western 
sound has recovered the 2,500 (approximately) individuals estimated to have been lost from 
the spill (Garrett, Eberhardt, and Burn, 1993). 

Once the sea otter population begins to increase in the oiled area, the rate of recovery 
depends on the growth rate of the injured population and on the number of sea otters that 
move into the oiled areas from the nearby unoiled regions (immigration rate) or vice versa 
(emigration rate). The population growth rate for sea otters depends largely on the size of 
the existing population and on the condition of the habitat and the available prey. Sea otters 
are notorious for altering their habitat through heavy predation on certain prey species 
(Kvitek et al., 1989; Riedrnan and Estes, 1990). In the absence of sea otters, prey species 
such as sea urchins, crabs, and clams become plentiful again. Sea otters were exterminated 
from much of their historic range, including most of the EVOS area, from overharvesting for 
their fur. Over the last century, they have recolonized many parts of their historic range. 

Research has shown that when sea otters move into an area with abundant prey, they can 
increase their population by as much as 20 percent per year (Estes, 1990). For sea otter 
populations already established in an area like Prince William Sound, it is reasonable to 
assume that the growth rate would be less than the theoretical maximum of 20 percent. For 
any population growth to occur, the habitat must be able to support more sea otters. None of 
the NRDA or restoration research studies have specifically examined the carrying capacity of 
the oiled areas for sea otters; however, studies of the subtidal and mid- to lower intertidal 
zones are encouraging and suggest that portions of these important areas are on their way 
towards recovery (H~ghsmith et al., December 1993). 

The immigration and emigration rate of sea otters to and from nonoiled areas also will 
influence the recovery of the injured sea otter population. Because the boundaries of the spill 
area extend beyond the areas immediately oiled, there are populations of sea otters within the 
spill area that were not directly affected by the oil spill and that may help to recolonize the 
oiled areas. Based on information fi-om a telemetry study of female and weanling sea otters in 
Prince William Sound, there were no signs of movements between oiled (western Prince 
William Sound) and nonoiled (eastern Prince William Sound) areas (Monnett and Rotterman, 
1992). Hinchinbrook Entrance is a deep-water area with strong tidal fluxes and may serve as 
a substantial barrier for migrating sea otters (Monnett and Rotterman, 1992). This analysis 
assumes that the patterns also apply to the movements of male sea otters and that the 
immigration rate equals the emigration rate and will, therefore, be zero. 

Another factor that will influence the rate of recovery is the level of subsistence harvest. 
Although sea otters are protected fiom commercial harvest and harassment under the 
MMPA, there is an exemption that allows for subsistence harvest by Alaska Natives. At this 
time, reported subsistence harvest of sea otters within the spill area is fairly low but is 
increasing throughout the area. Sea otters are not harvested for food, but some are harvested 
to use their fur for subsistence, crafts, and artwork. In the mid-1 98OVs, a ruling broadened the 
interpretation of what types of products could be made fi-om sea otter pelts and increased the 
list of products that could be sold. AIter this ruling, sea otter harvests increased si&cantly. 
Within the oil spill area, records of reported sea otter harvests showed that before the ruling 
(1 972 to 1987), approximately 250 sea otters were harvested in 14 communities within the 
spill area. Records for 1988 through 1993 show that the harvest increased to approximately 
700 animals for the spill area (LTSFWS, unpublished data). 
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So what type of an estimate of recovery can be made for sea otters in Prince William Sound? 
Current estimates of the number of sea otters that died as a result of the oil spill in the 
western portion of Prince William Sound range between 2,000 and 3,000 (Garrot, Eberhardt, 
and Burn, 1993). For purposes of illustration, assume a constant growth rate that can be as 
high as 10 percent or as low as 2 percent and that the subsistence harvest remains low; then, 
regaining the 2,500 individuals lost could take fi-om 7 to 35 years. There are no signs that the 
population in the western Sound is beginning to increase; therefore, the 7- to 35-year 
estimates are delayed until the population shows signs of increasing. These estimates assume 
that the subsistence harvest remains low in the affected areas. If harvest rates rise 
substantially in the oiled areas, then the recovery estimates based on a 10-percent growth rate 
are unlikely, and it is possible that the more conservative estimate of 35 years would be 
extended. 

Sea otters in other regions of the oil spill area are believed to have suffered lower mortality 
than sea otters in Prince William Sound. For the Kenai Peninsula, the highest mortality 
estimates are approximately 500 individuals (DeGange et al., 1993). Based on a population 
of approximately 2,200 and the same assumptions used for Prince William Sound, the 
recovery estimates would vary between 3 and 12 years. For Kodiak and the Alaska 
Peninsula, it is reasonable to assume that once populations begin to increase, which already 
may have begun, they will return to their prespill populations more quickly. 

Conclusions 

Assuming moderate growth rates, a low immigration rate, and that the subsistence level 
remains negligible, sea otters in Prince William Sound could recover in 7 to 35 years after 
the population begins to increase. For other regions in the EVOS area, the populations 
should return to their prespill levels in less time. 

Impact on Birds 

July surveys of post spill harlequin duck populations in Prince William Sound have shown 
~ i g ~ c a n t l y  higher numbers since the spill than indicated by surveys in the 1970's and 
1980's. Regardless, a substantial portion of the harlequin duck population was killed by the 
EVOS, populations remains depressed in the spill zone compared with the nonoiled zone, 
and there still is little evidence of breeding in the spill zone. Not acquiring upland habitat 
possibly would put nesting habitat at risk fiom logging or other development, thus further 
assaulting the injured population. Oil is still buried in the sediments beneath several mussel 
beds in the oiled areas. Cleaning these mussel beds would not happen under this alternative, 
resulting in possible continuing $ublethal injury. Harlequin duck populations need to be 
monitored at regular intervals to determine their recovery status, but monitoring would cease 
under this alternative 

Conclusions 

In the short term through 1995, populations likely will remain at 1990 - 1993 levels in both 
oiled and nonoiled areas. However, if reproductive failure continues in harlequin ducks in 
the oiled area, natural mortality would cause the population to decrease. No measures to 
restore the injured harlequin duck population would be taken, nor would the status of the 
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injured population be known. The long-term effects of this alternative would possibly be a 
loss of critical nesting habitat in forested riparian habitat and subsequent reduction of 
reproduction capacity in the EVOS area. 

Under this alternative, restoration measures to replace common murres lost to the EVOS 
would not be taken, nor would possible measures be taken to eliminate disturbance that may 
impede reproduction at injured colonies. Murre populations and productivity need to be 
monitored regularly to determine their recovery status, but such monitoring would be unlikely 
under this alternative. 

Common murres reproduced normally at the Barren Islands in 1992 and 1993, but 
population levels have shown little sign of recovery. The earliest that post-EVOS young 
fiom the Barren Islands may reproduce is 1995, and the population should therefore start 
growing slowly in 1995 or 1996 as young birds begin joining the breeding population. 
Immigration of young murres fiom colonies not fleeted by the EVOS would accelerate 
population recovery over natural productivity at the colony. However, it seems unlikely that 
immigration would add much tollatural population recovery. 

Conclusions 

Over the long term, this alternative could take the Barren Islands' population 20 to 80 years 
to recover fully. Over a 16-year period, murre populations at Cape Lisburne in the Chukchi 
Sea increased by a magnitude that is as large as the difference between pre- and post-spill 
counts in the Barrens (Roseneau, oral comm., 1994). 

Piaeon Guillemot 

Numbers of pigeon guillemots had declined throughout Prince William Sound - from about 
15,000 birds in the 1970's - up to the time of the EVOS. Population estimates since the spill 
indicate a continued depressed pigeon guillemot population in the spill area compared with 
the nonoiled area. Pigeon guillemot populations and productivity need to be monitored at 
regular intervals to determine their recovery status, but this will not occur under this 
alternative. 

Guillemot colonies occur in a narrow zone immediately adjacent to tidewater in steep, rocky 
habitat. If development of a type that could possibly interfere with normal breeding at a 
guillemot colony were to occur in this zone, recovery of the injured guillemot population 
could be impeded to some degree. However, guillemots sometimes nest in and near man- 
made structures, so coastal development would not necessarily mean the demise of a given 
colony. However, there is little &formation about the effects of specific kinds of 
development on guillemot colonies. Also, the lack of predator control under this alternative 
may result in predators such as northwestern crows and mink helping to keep the population 
depressed, thus slowing recovery of the injured pigeon guillemot population. 

Conclusions 

The short-term effects of this alternative on the injured pigeon guillemot population in Prince 
William Sound through 1995 are expected to be negligible. Expected effects outside of 
Prince William Sound are unknown. The local population at Naked Island may continue to 
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decrease slowly on the short t m ,  but on the long term through 2001, the guillemot 
population for all of Prince William Sound should stabilize or slowly increase. This 
alternative would have a low-negative overall effect on recovery of the pigeon guillemot 
population. 

The EVOS directly killed an estimated 8,400 marbled murrelets, although studies that 
detected reduced populations of other bird species in the oiled zone compared with the 
nonoiled zone did not detect a similar reduction in marbled murrelet numbers. Numbers of 
marbled murrelets had declined &om the 1970's up to the time of the EVOS, although July 
population estimates since the spill indicate that the Sound-wide population may be 
stabilizing, and counts at Naked Island are now similar to pre spill levels. 

Clear-cut logging of private land has reduced potential murrelet nesting habitat in the EVOS 
area. Following are available timber harvest data fiom the EVOS area (AS-DNR, Divsion of 
Forestry, via Land Records Information Section, writtem comm., 1994): 

Afognak Island (through 1993): Approx. 23,500 acres 
Cordova Region (inland, through 93): Approx. 4,000 acres 
Port Fidalgo (through Aug. 1994): Approx. 6,800 acres 
Montague I. (through Aug. 1994): Approx. 1,300 acres 

An immature marbled murrelet was found on the floor of old growth forest above Patton Bay 
in July 1987 (Kuletz, oral c o w ,  1994), c o n f i i g  breeding of marbled murrelets there. 
Continued development of private land will possibly put additional segments of the murrelet 
population at risk, thus m e r  assaulting the injured Prince William Sound murrelet 
population. 

Conclusions 

Two factors make it difficult to estimate the overall effect of future logging on murrelets in 
the EVOS zone that may occur under this alternative: 1. Knowledge of murrelets' use of 
different types of old growth forest, and their use of nest sites on the ground, is extrmemly 
limited; 2. The preceding factor translates to a very limited knowledge about murrelets' use of 
specific parcels being considered for acquisition. These factors, along with not knowing the 
amount of logging that may actually take place, makes estimating the effects of this 
alternative quite tenuous. However, projected logging with the accompanying loss of nesting 
habitat, would likely have a very high negative long term effect on local populations, and a 
moderate to high negative effect on the injured murrelet population for the EVOS area as a 
whole. 

Impact on Fish 

Pink Salmon 

If actions are not implemented to restore or rehabilitate populations of injured pink salmon 
resources in the EVOS area, this'resource will recover to prespill levels or stabilize at a new 
level only because of natural processes of time and because of a continuation of nonnal 
resource management activities by the responsible agencies. Monitoring studies and 
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activities would not be performed to document the rate, level, or time of recovery. The long- 
term natural recovery of pink sabon to prespill conditions or a new stable condition will 
require an estimated 20 years (EVOS Trustee Council, April 1993). This amounts to 10 
generations of pink salmon. 

Wild stocks of pink salmon populaions, however, may never fully recover to prespill 
conditions. Wild stocks that spawned in oiled streams had significantly greater egg mortality 
than stocks that spawned in nonoiled streams (Bue et al, 1993). Contrary to expectations, 
these differences have continued to persist and it was determined that stocks that had 
spawned in oiled habitat have developed an inheritable character that reduces egg survival. 
This increase in egg mortality, along with other environmental factors, may have resulted in a 
decline of the entire pink salmon run in Prince William Sound in 199 1 and 1992 of less than 
2 percent (Geiger et al., 1994) to as much as 10 perent (Spies, 1994). It is likely that the 
genetic damage will persist for some time in the population. 

According to Alternative 1, habitat protection for this resource will rely only on those 
measures that are included as part of the normal planning and permitting activities of State 
and Federal agencies (Appendix C). Any potential developmental activities that may be 
proposed on either private or public lands must be reviewed as part of the permitting process 
before it is allowed to proceed. Although this affords substantial protection for anadromous 
streams and coastal waters, the protection is incomplete and various activities may occur 
outside a prescribed buffer zone that may result in a degradation of fish spawning or rearing 
habitat and, consequently, have a negative impact on fish populations. Thus, without habitat 
protection and acquisition, or other restoration actions it is likely that the fish populations 
will suffer a long-term decline and may never recover to prespill conditions. 

Conclusions 

No changes are expected within one lifecycle. Long-term recovery of the injured pink 
salmon resource is expected to require approximately 20 years (10 generations), however, 
the recovery of wild stocks may never recover to 100 per cent of the prespill population 
(EVOS Trustee Council, April 1993). Because of the inheritable changes in egg survival, it 
is likely that there will be some reduction of the population of pink salmon within Prince 
William Sound (Geiger et al., 1995; Spies, 1994). Fortunately, this reduction is not 
expected throughout the entire EVOS area. Wherever spawning habitat may become 
reduced as a result of developmental activities, however, pink salmon populations will be 
further affected. 

Sockeve Salmon 

If actions are not implemented to restore or rehabilitate injured populations of sockeye 
salmon, recovery will be slow, aided only by natural processes and very conservative 
management activities of the responsible agency. Monitoring studies would occur only as 
part of the normal annual monitoring activities of the management agencies. In the Kenai 
River drainage and Akalura Lake, on Kodiak Island, recovery will occur only after the 
zooplankton populations have recovered and the sockeye salmon fiy populations have 
become reestablished at prespill levels without any other complications (Burgner, 1991). 
This long-term natural recovery rate may have begun and may be completed within 10 years 
(2 generations), or it may require as much as 50 years (10 generations) (EVOS Trustee 
Council, April 1993). 
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Although the exact mechanism that caused these injuries to sockeye salmon are not fully 
understood, it is clear that there was an overescapement of spawners into these drainages in 
1989 because of the oil spill. Observations suggest that the unusually large number of 
spawners produced unusually large numbers of young sockeye salmon that overpopulated 
their lake-rearing habitat. The available food was not sufficient to meet the needs of the fish 
and fewer iky were able to survive their first winter in the lakes. This resulted in a smaller 
number of srnolts that migrated to the ocean. The estimated smolt production in the Kenai 
River system was 30,000,000 in 1989,6,000,000 in 1990,2,500,000 in 1992 and 1993, and 
fewer than 1,000,000 in 1993. The forecasted returns of adult sockeye salmon in 1994 and 
1995 are not expected to achieve spawning escapement needs (Geiger et al., 1995; Spies, 
1994). Although a lowered escapement will result in a lower fry production which, in turn, 
will allow the population of food organisms to recover, it will likely also result in lowered 
escapements by fiture generations of sockeye salmon as well. 

According to this alternative, there will be no effort to increase normal fisheries management 
capabilities. Consequently, the management approach will be conservative; and,not only will 
it take longer to venfy if recovery is achieved, but it will be more difficult as well. 

In addition, according to Alternative 1, habitat protection for this resource will rely only on 
those measures that are included as part of the normal planning and permitting activities of 
State and Federal agencies (Appendix C). Any potential developmental activities that may 
be proposed on either private or public lands must be reviewed as part of the permitting 
process before it is allowed to proceed. Although this affords substantial protection for 
anadromous streams and coastal waters, the protection is incomplete and various activities 
may occur outside a prescribed buffer zone that may result in a degradation of fish spawning 
or rearing habitat and, consequently, have a negative impact on fish populations. Thus, 
without habitat protection and acquisition, or other restoration actions it is likely that the fish 
populations will suffer some long-term decline and may never recover to prespill conditions. 

Conclusions 

No recovery can be expected to accrue in one lifecycle, but a long-term recovery may be 
expected within 10 to 50 years and it is reasonable to expect that the injured populations may 
recover to prespill conditions (EVOS Trustee Council, April 1993). However, there also is a 
moderate risk that the prey populations of zooplankton and predator populations of sockeye 
salmon fiy may never achieve the same balance of prespill conditions or that some habitat 
degradation may occur because of developmental activities. 

Pacific Herrinq 

If there are no actions implemented to improve the injured Pacific herring populations, 
recovery to prespill conditions can occur only through long-term natural processes and 
normal conservative fishery management approaches by the responsible agency. Although 
sublethal impacts by the oil have been documented, it still is unclear if the population has 
been injured because Pacific herring have a long generation time, complex population 
dynamics, and a widely fluctuating natural population (Brady et al., 1991). In addition, there 
is evidence that the oil may have affected their reproductive capability and the oil is 
implicated in an outbreak of a v h s  in the Prince William Sound Pacific herring population 
(Spies, 1994). Although Pacific hening runs in 1992 and 1993 (and again in 1994) were 
low, it still is uncertain ifthis was caused by the impact of the oil; however, only about 5 to 
10-percent of the Pacific herring spawning areas were affected (Spies, 1994). 
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Social and Economic 
Impacts 

According to this alternative, there will be no effort to increase normal fisheries management 
capabilities; consequently, the management approach will be conservative and it will take 
longer to verify if recovery is achieved. In addition, according to this alternative, habitat 
protection for this resource will depend only on those measures that are included as part of 
the normal planning and permitting activities of State and Federal agencies (Appendix C). 
Any potential developmental activities that may be proposed on either private or public lands 
must be reviewed as part of the permitting process before it is allowed to proceed. Although 
this affords substantial protection for anadromous streams and coastal waters, the protection 
is incomplete and various activities may occur outside a prescribed buffer zone that may 
result in a degradation of fish spawning or rearing habitat and, consequently, have a negative 
impact on fish populations. Thus, without habitat protection and acquisition, or other 
restoration actions it is likely that the fish populations will suffer some long-term decline and 
may never recover to prespill conditions. 

Conclusions 

No improvements are expected to accrue within one life- cycle. The long-term recovery of 
Pacific herring is unknown because, although there is evidence to suggest that the EVOS had 
an effect on Pacific herring reproduction, it is not possible to blame their population declines 
solely on the oil spill (Spies, 1994). Ultimately, however, some spawning groups may not 
recover to prespill conditions and some can be expected to recover sooner than others. 

Injury to cultural resources resulted fi-om oiling, fi-om cleanup activities, and fiom post 
cleanup activities. Physical damage to archaeological and historic sites occurred through 
erosion, looting, and vandalism, all of which were exacerbated by the response to the oil 
spill. This damage is ongoing at some locations and will continue unless specific types of 
actions are taken. It is estimated that the oil spill area contains between 2,600 and 3,137 
cultural properties, including 1,287 known archaeological sites as recorded by the Alaska 
Heritage Resources Survey. The extent of damage to 24 sites has been documented and can 
serve as a base from which to infer the trajectory of site degradation should the No Action 
Alternative be selected. The exact number of injured archaeological sites is unknown, but 
estimates suggest that 113 sites were damaged. Damage to the cultural heritage values 
associated with archaeological and historical sites is hard to measure, and no assessment data 
is available. It is assumed here that restoration actions that address damage to archaeological 
and historical sites also will assist in recovery of cultural heritage values damaged by the 
spill. 

Archaeological and historical sites cannot recover in the same sense as biological species or 
organisms. They represent a catego~y of finite, nonrenewable resources. Their importance 
was emphasized in over 100 public comments received fiom throughout the State of Alaska. 

The effects of oil on carbon for radiocarbon dating remains uncertain. Archaeologists will 
remain leery of dates obtained fi-om oiled sites without further research on these effects. 
Destruction of any part of the ar6haeological record for the area is of serious concern simply 
because the importance of individual parts has not been established. Besides the artifacts and 
archaeological associations lost through these injuries, the loss of cultural properties has a 
deleterious effect on local communities and the cultural patrimony of the Nation. The Native 
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peoples of Prince William Sound, the Kenai Peninsula, the Kodiak Archipelago, and the 
Alaska Peninsula see these siteseas a tangible connection to their ancestral heritage. Among 
these sites are burial areas where the human remains and associated objects remain an impor- 
tant cultural and spiritual link between contemporary people and their ancestors. To lose 
these sites affects the connection these people have with the past, their sense of cultural 
continuity, and their community cohesiveness. Losing these sites also would be an &ont to 
the Nation's spirit of religious protection, historic preservation, and archaeological 
knowledge as expressed in numerous laws and their implementing regulations. 

In their current state, cultural properties in the spill area are in danger of vandalism, looting, 
and erosion. Erosion destroys the context by which archaeologists identq, classify, and 
explain sites, sometimes leaving only a few artifacts as clues. This has resulted largely fiom 
disturbance to vegetation that stabilizes deposits exposed to the ocean or streams. These 
exposed artifacts are then subject to weathering. Casual visitors or looters may destroy or 
collect these artifacts. Exposure of artifacts also may spark the interest of visitors otherwise 
unaware of archaeological remains at a site, prompting unpennitted and damaging digging 
or collecting. 

Vandalism already has seriously affected some sites. Key diagnostic artifacts have been 
illegally taken, ancient burial sites have been violated, and potholes dug by looters have 
destroyed critical evidence contained in the layered sediments. The extent of the vandalism 
as compared with the effect of the oil spill response on cultural resources has been 
determined only in a few cases, but it is documented that vandalism is a serious threat to 
cultural properties. 

Should the No Action Alternative be selected, injuries will not be repaired to any degree 
through stabilization of eroding sites, nor would eroded artifacts be removed, restored (if 
oiled), and stored in an appropriate facility. Sites and artifacts would not be protected fiom 
further injury from looting and vandalism. The actual extent of damage would not be known 
because no monitoring would be done. Sites would not be excavated to retrieve scientific 
and cultural knowledge before irreparable damage resulted. 

Short-term effects would be negligible, since change in site condition would be gradual. 
Within 10 years and beyond, increased public knowledge of site locations (knowledge spread 
because of the oil spill response) may escalate the level of looting and vandalism. For the 
purposes of this analysis, 10 years will be considered long-term because the available 
information does not allow for reasonable estimates of effects beyond that time. In the long 
term, of all or part of at least 24 sites are likely to be damaged or destroyed. The estimated 
long-term effects of this alternative are expected to extend to beyond the estimated 1 13 sites 
already damaged because of increased knowledge of site location. Also, a docunicnted 
increase in numbers of recreational and tourist visitors will translate to increased impacts on 
sites, whether or not such impacts are intentional. I 

Conclusions 

Short-term effects: Nenlieible. No immediate changes to the condition of 
arch!eological resources would take place, and changes are 
expected to be gradual. 
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Long-term effects: Low Negative. The proposed action may cause continued lack of 
protection of archaeological resources, resulting in damage to 
several sites. 

nce Uses 

If no projects are funded that would facilitate either (1) the recovery of species on which 
subsistence users depend or (2) the recovery of subsistence users' confidence in the lack of 
health risk associated with subsistence use, present trends in subsistence use will continue. 
In the short term, the effect of this alternative would be negligible. The level of subsistence 
harvest, as measured in pounds per person, would continue rising to, or beyond, prespill 
levels in some communities. Because of a lack of restoration actions, harvest levels would 
remain below prespill levels in other communities, with the Native villages of Tatitlek, 
Chenega Bay, and Ouzinki at most risk of continued lowered harvest levels. Under this 
alternative, lands in the spill area that now provide important habitat for some subsistence 
species (such as salmon, seals, and clams) would remain unprotected f?om extractive 
activities (such as logging), or other developments. Should those activities happen in 
environmentally sensitive areas, the resulting degradation of habitat may cause additional 
instability in the populations of species important for subsistence, possibly leading eventually 
to reduced populations of target species and reduced levels of subsistence activities. This 
would be a long-term high-level negative effect. Long term, for the purposes of this analysis, 
is considered 10 years because present information does not allow a reasonable projection of 
conditions beyond that length of time. 

A major long-term effect of this alternative to subsistence use would be the likely continued 
uncertainty of the safety of subsistence foods. There is a persisting fear of remaining 
contamination in traditional foods. This may cause continued stress to community members 
and further degradation of subsistence lifestyle as younger people (1) are not taught the 
methods and attitudes that accompany subsistence activities and (2) become more dependent 
on imported foods. 

Even if species on which subsistence users depend were to recover unassisted over the long 
term, the negative effect of the hiatus in subsistence use as it relates to reintegration of 
cultural values into the communities would likely be high. These cultural values are 
intertwined with stories, lessons, techniques, history, place names, and so on that are relevant 
only in subsistence activities. They are not passed on outside that context and are impossible 
to fully reconstruct if not passed down. 

Conclusions 

Short-term effects: Negligible. Any changes to the existing situation would be slow 
and gradual. 

Long-term effects: Hi& Negative. Persistent fear of remaining contamination in 
subsistence foods and instability in populations of species used 
for subsistence may result in lack of recovery in subsistence uses 
in some communities. 
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Ion and Tour~sm 

The No Action Alternative would have a negligible effect on recreation or tourism in the 
short term. Present trends of increased levels of tourism and shifts in recreation locations and 
activities would continue. These trends include higher visitor rates, especially tourist user 
groups such as cruise ship passengers, State Feny passengers, and lodge guests. They also 
include shifting of recreation activities away from oiled beaches. 

Damage to tourism came fiom two main sources: damage to natural resources negatively 
affecting people's desire to visit the area and displacement of usually tourist-oriented services 
to spill-oriented services. 

The oil spill is estimated to have caused the potential loss of 9,400 visitors for the summer of 
1989, representing $5.5 million in in-State expenditures. However, strongly spill-related 
business in some major cleanup areas such as Kodiak, Homer, Seward, Valdez, and 
Anchorage gained business because of the oil spill. Business sectors like hotelslmotels, 
car/RV rentals, and air taxi and boat charters were among those to benefit. For these 
businesses, business otherwise lost through lack of vacation/pleasure visitors was offset 
through cleanup-related business. The large decline in business for tourism associated with 
1989 were less severe in 1990, with 12 percent of businesses showing negative impacts. 
Negative impacts continued through 1990, with fewer bookings because of the spill, 
particularly among fishing lodges in Southwest Alaska (McDowell Group, 1990). The No 
Action Alternative would probably not cause a reduction in the trend of tourism-related 
business regaining prespill service levels and so is likely to have no effect. 

Because oil fouled beaches, there was and still is a reduction of quality destinations available 
to some recreation users. ThereSalso was a reduction in quality of remote destinations in the 
spill area because cleanup activities inserted people, noise, and large motorized equipment 
throughout the spill area and disturbed the area's undeveloped and normally sparsely 
occupied landscape. This is no longer a significant effect in the spill area because the level of 
cleanup activity has decreased dramatically. However, some materials used during cleanup 
remain dispersed throughout the spill area, and the effects of having so many people on the 
shores and adjacent uplands remain visible in many places. In the No Action Alternative, no 
funds would be expended to conduct activities that would reduce these effects. 

Public-use cabin rentals and visitor-use data fi-om the State of Alaska, Chugach National 
Forest, and Kenai Fjords National Park show fewer visits in some of the spill area in 1989 
and 1990. Decreased use is an injury to those who would like to have used the area but 
avoided it because of the spill. Some recreation users were temporarily or permanently 
displaced fi-om their customary or preferred sites due to spill-related changes such as 
crowding, presence of oil, or other factors. Because of the oil spill, others changed the type 
or location of recreation use in which they historically engaged. While fewer people visited 
some areas, other areas experienced increased use. In some cases, increased use is causing 
additional resource damage and decreased enjoyment of overused areas. 

Under the No Action Alternative, no actions would be taken to readjust shifted use patterns. 
In the short term, this would have negligible effect. However, in the long term, continued 
decreased use in some areas is likely to continue. Also in the long term, overuse of some 
areas may lead to further shifting of recreation activities as overuse areas become no longer 
desirable. This would decrease ?isitor satisfaction and place greater stress on land owners 
(both public and private) to reduce impacts to new, potentially unauthorized areas. New 
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areas may be on or near sensitive locations: habitat for recovering or protected species, 
traditional subsistence use areas:' or cultural sites. 

The oil spill caused injury to the way people perceive recreation opportunities in the spill 
area. Public comment indicates that people experienced an increased sense of vulnerability 
of the ecosystem concerning future oil spills and erosion of wilderness character. There is a 
continued sense of permanent change, including unknown or unseen ecological effects and 
complete disruption of the ecosystem and contamination of the food chain. 

People who used the spill area before the oil spill occurred generally have greater 
perceptions of injury than first-time recreation users of the spill area. Perceptions change 
more often for shore-based recreation users than those who remain on vessels. The No 
Action Alternative will not, in the short term, affect people's perceptions of recreation 
opportunities in the spill area. Over the long term, people's perceptions of recreation 
opportunities are tied to the recovery of natural resources in the spill area. Some displaced 
users are returning to the spill area, and if more species recover and evidence of oil and 
cleanup dissipates, then perceptions of opportunities for recreation in the spill area will be 
enhanced. The converse is true as well--ifnatural resources do not recover, perceptions of 
injury to recreation opportunities likely will not improve. 

If this alternative is selected, extractive activities (such as logging) or other developments 
may occur throughout portions of the spill area important for recreation and tourism, 
producing a long-term negative effect. Effects would be twofold, including more direct and 
less direct aspects. Direct aspeqts are those that reduce the immediate recreation quality. 
These include such things as reducing the visual quality of relatively undeveloped landscape 
(the uncut and unscarred hillsides, wildlife viewing opportunities), and the insertion of 
people and machinery into the natural setting (mechanical action, noise, and even odors). 
Indirect effects on recreation are those that affect the ecosystem on which these services 
depend, including reduction in wildlife habitat. 

There are some long-term effects that differ among user groups. Tourist user groups (cruise 
ship passengers, feny passengers, lodge guests, and boaters who do not often put to shore) 
will experience low to negligible level of impact from the residual effects of the EVOS. 
Tourist services will continue to increase as new facilities are developed, adding time to 
long-term recovery unless extensive extractive activities (such as logging), or other 
developments occur. This is in contrast to remote and dispersed recreation (those activities 
like kayaking, beachcombing, and motor boating, where people spend considerable time in 
the intertidal and adjacent coastline zones), which are likely to experience continued negative 
impact in the long term. Shifting of recreation activities from oiled to non-oiled areas is 
likely to continue on a long-term basis, thereby impacting specific areas and facilities through 
continued human use. 

Some recreation facilities were injured by the spill, most from overuse or misuse during 1989 
and 1990. The No Action Alternative will not affect this injury in the short term, but the 
long-term scenario would be of continued damage, leading to closure or destruction of 
affected facilities. 

Conclusions 

Short-term effects: Negligible. Changes in the existing situation are expected to be 
gradual. 
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Long-term effects: Low to Moderate Negative. The proposed action may result in 
continuation of existing trends in recreational and tourism use, 
leading to damage to the resources on which these services 
depend. 

Wilderness 

Wilderness Character 

There are 863,100 acres of private land in the spill area under consideration for habitat 
acquisition and protection. Many of these lands possesses wildland characteristics of 
isolation, relatively undeveloped landscapes, and few and temporary visits by people. 
However, they are de facto wilderness. They have not been designated by the Federal or 
State governments as Wilderness Areas or Wilderness Study Areas. The actions assumed 
under Alternative 1 would provide no means to maintain the wilderness character of this de 
facto wilderness. Much of the private land in the EVOS area is virtually undeveloped now, 
but is likely to be negatively impacted should Alternative 1 occur. These impacts are 
expected from development activities such as timber harvest, recreation based facilities, 
and/or mining. Although these private lands are not and would not necessarily become 
designated Wilderness Areas, they do contribute to the de facto wilderness value of the 
EVOS area. 

Alternative 1 would cause a low level of negative effect to the wilderness character of the 
spill area in the short term since ~ i ~ c a n t  impacts are l~kely to take several years to accrue. 
However, it is estimated that without efforts to protect these lands from development, a high 
degree of negative impact to the wilderness character of these lands would occur over the 
long term. 

Designated Wilderness 

Persistence of EVOS oil. It is assumed that designated Wilderness and Wilderness Study 
areas will have recovered when oil is no longer encountered in these areas and the public 
perceives them as recovered from the spill. This alternative will develop no means to 
address the presence of residual oil from the EVOS or public perceptions of recovery in 
Wilderness Areas. This will accrue a low short-term negative effect since changes are 
expected to be relatively slow as they occur without human intervention. The long-term 
negative effects from persistence of oil in designated Wilderness Areas and Wilderness Study 
Areas will be moderate to low because these pockets of oil are expected to eventually 
weather to a level of i n ~ i g ~ c a n c e .  Public perception of damaged Wilderness will persist as 
well, both short-term and long-term. 

Develo~ment within de facto wilderness. The relatively pristine and undeveloped 
character of the de facto wilderness lands in the EVOS area provide an extension of 
uninterrupted ecosystems present in the designated Wilderness Areas, which contributes to 
the wilderness viewshed and other wilderness values of designated Wilderness. Therefore, 
the expected extent of extractive activities (such as logging), or other developments on the de 
facto wilderness lands (especially those adjacent to designated Wilderness), would produce a 
high degree of negative impact to designated Wilderness over the long term. 
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Conclusions 

Short-term effects: L o w .  Changes to designated Wilderness Areas 
and Wilderness Study Areas, as well as to de facto wilderness 
lands, are expected to accrue over several years before becoming 
significant. 

Long-term effects: H i ~ h  Ne~ative Effect. The proposed action may result in 
continued presence of oil and further degradation of wilderness 
character inherent in designated Wilderness Areas and 
Wilderness Study Areas, as well as in de facto wilderness lands 
of the EVOS area. 

Commercial Fishing 

If no actions are taken to restore or augment injured commercial fish species or to provide 
new alternate commercial fishing opportunities, the recovery of these fisheries will depend 
solely on the natural recovery of the injured pink salmon, sockeye salmon and Pacific herring 
populations and normal conservative management practices of the responsible agency. Most 
commercial fisheries in the EVOS area can be expected to be managed very conservatively 
by the resource manager until the injured resource populations are demonstrated or are 
believed to be recovered. This attitude may persist for 10 to 50 years depending on the 
injured resource and the specific population. Any real or perceived uncertainty about the 
status of the recovery of these populations by the management agency will be reflected in the 
most conservative approach to the management of that resource. 

If the commercial fisheries do not recover, the fishers may be forced out of this area or their 
profession or they may convert their personal resources to target other fishery opportunities. 
In response to commercial fishery closures in 1989, for example, harvests of rocfish 
increased dramatically. These secondary effects may result in declines of other fishery 
resources and may also affect fishery management strategies. 

In addition, according to this alternative, habitat protection for this resource will rely only on 
those measures that are included as part of the normal planning and permitting activities of 
State and Federal agencies (Appendix C). Any potential developmental activities that may 
be proposed on either private or public lands must be reviewed as part of the permitting 
process before it is allowed to proceed. Although this affords substantial protection for 
anadromous streams and coastal waters, the protection is incomplete and various activities 
may occur outside a prescribed buffer zone that may result in a degradation of fish spawning 
or rearing habitat and, consequently, have a negative impact on fish populations. Thus, 
without habitat protection and acquisition, or other restoration actions it is likely that the fish 
populations and commercial fisheries will suffer some long-term decline and may never 
recover to prespill conditions. 

Conclusions 

No observable improvements are expected within one life cycle of the commercially 
important species, Pacific herring and pink and sockeye salmon. Long-term recovery can be 
expected through the natural process although some areas or commercial fisheries may never 
recover to pre-spill conditions and some populations may recover sooner than others. 
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If no actions are taken to restore injured sport fish species or to provide new alternate 
opportunities, the recovery of this service will depend solely upon natural recovery rates of 
the injured populations of cutthroat trout, Dolly Varden, and sockeye and pink salmon 
through normal management agency activities. Any uncertainty by the fishers or the resource 
manager about the recovery of these resources will result in more conservative actions. 

In addition, according to this alternative, habitat protection for this resource will depend only 
on those measures that are included as part of the normal planning and permitting activities 
of State and Federal agencies (Appendix C). Any potential developmental activities that may 
be proposed on either private or public lands must be reviewed as part of the permitting 
process before it is allowed to proceed. Although this affords substantial protection for 
anadromous streams and coastal waters, the protection is incomplete and various activities 
may occur outside a prescribed buffer zone that may result in a degradation of fish spawning 
or rearing habitat and, consequently, have a negative impact on fish populations. Thus, 
without habitat protection and acquisition, or other restoration actions it is likely that the fish 
populations and the sport fisheries will sufFer some long-term decline and may never recover 
to prespill conditions. 

Conclusions 

No improvements are expected within one life cycle. Long-term recovery to at or near 
prespill levels can be expected although some resources and some populations will recover 
sooner than others, and some resources or populations may never recover to pre-spill levels. 
Confidence in the rates of recovery will be low without monitoring. Real or perceived 
recovery of the injured resources and thereby the services they provide may require 10 or 
more years (EVOS Trustee Council, April 1993). 

Economv 

Qualitative analysis indicates that Alternative 1 will result in moderate negative economic 
effects in commercial fisheries and recreation and moderate economic benefits in forestry as a 
result of timber harvesting. Quantitative analysis reflects effects resulting fiom habitat 
acquisition on forestry and other sectors but not effects on commercial fishing and recreation 
because data are not available to quante in these sectors. The quantitative analysis follows. 

The title "No Action Alternative" is somewhat misleading with respect to economic impacts. 
Under Alternative 1, no lands would be purchased for habitat or facilities would be 
constructed or services purchased for restoration. However, it is assumed for the purpose of 
economic analysis for this alternative that the $620 million would be invested. Therefore, as 
indicated in Table 4-3 , Alternative 1, the most si@icant economic effects are in the 
finance, insurance, and real estatk sector, for which there is a $1.6 million increase in output, 
and in the services sector, for which there is a $0.76 million increase. The total increase in 
output is $3 million. The employment increase is 21 in fmance, insurance, and real estate 
and 15 in services. The total increases for all sectors are $3.04 million for output and 47 
jobs. 
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Under Alternative 1, the Kodiak Island Borough would continue to collect approximately 
$200,000 of severance tax on timber harvests annually. This assumes that the value, 
harvested amount of timber, and rate of taxation remain constant, it also assumes that the 
Kenai Peninsula Borough. 

Short-term impacts are anticipated to be negligible. 

See the introduction to economics in Chapter 4 and Appendix D, Economics Methodology, 
for a more detailed discussion of methodology. 

Conclusions 

Short-term effects: Negligible. Short-term impacts are anticipated to be negligible. 

Long-term effects: Qualitative analysis indicates that Alternative 1 will result in 
Moderate Ne~ative effects in commercial fisheries and recreation. 
Quantitative analysis reflects effects resulting in several sectors 
fiom investment but no effects on commercial fishing or 
recreation. Quantitative analysis indicates that Alternative 1 
results in annual averages in output for a 10-year period in 
increases of $1.6 million for the finance, insurance, and real 
estate sector, $0.76 million in the services sector, and $3 million 
for all other sectors. Employment increases jobs by 21 in the 
finance, insurance, and real estate sector; 15 in services; and 47 
total. 

The Kodiak Island Borough would continue to collect 
approximately $200,000 of severance tax on timber harvested 
annually. 
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Alternative 2: 
Habitat Protection 

Introduction  his alternative focuses on increasing the protection of the greater EVOS ecosystem through 
protecting strategic lands and habitats important to resources and thereby the services they 
provide injured by the spill. For purposes of analysis in this alternative, 91 percent of the 
remaining settlement funds would be used for habitat acquisition and protection. Fee title 
acquisition, conservation easements, or other less-than-fee-simple methods would be used to 
provide protection to habitats on private lands. Increasing the protection of habitat 
throughout the oil spill area will be beneficial to the entire ecosystem by reducing further 
habitat degradation that may compound the effects of the oil spill. Monitoring activities 
would follow the progress of natural recovery for the injured resources. 

Jmpacts on Bioloaical Impact on Intertidal Resources 
Resources 

In this alternative, the restoration program concentrates exclusively on habitat-protection 
actions that prevent or reduce habitat loss and disturbance to resources and thereby the 
services they provide injured by-the EVOS. This analysis considers the impacts of protecting 
the 8 1 upland parcels described in the Comprehensive Habitat Protection Process; Large 
Parcel Evaluation & Ranking Volume I and Volume I1 (EVOS Restoration Team, 1993). 
Smaller parcels that also may be considered for protection under this alternative are currently 
under solicitation and evaluation. 

The habitat protection process used to evaluate the 81 parcels for their potential benefits to 
injured resources and thereby the services they provide combined intertidal and subtidal biota 
and used the following criteria for ranking the parcels: 

- High for parcels adjacent to areas with a known high species abundance and diversity; 
high quality habitat for intertidal and subtidal biota; 

- Moderate for parcels adjacent to extensive intertidal habitat with observed or probable 
moderate species diversity and abundance; and, 

- Low for parcels with little intertidal habitat with low species abundance (EVOS 
Restoration Team, 1993). 

Of the 8 1 parcels evaluated using these criteria, 25 of the parcels were ranked High, 33 were 
ranked Moderate, 19 were ranked Low, and 4 were not associated with the coastline and had 
no rating for intertidallsubtidal organisms (EVOS Restoration Team, 1993). 

The benefits to intertidal and subtidal organisms through the protection of upland habitats 
comes in two forms. First, the protection can prevent the intertidal and subtidal areas fiom 
being altered by the actions that may occur on the parcels. Some actions can cause indirect 
adverse effects through siltation or increased pollution, while other actions such as the 
construction of a dock or creating a new harbor, could directly alter the intertidal and subtidal 
habitats. The second type of protection reduces the disturbance caused by increased human 
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activity (e.g., more people walkiiig through the intertidal area; more pollution fiom littering 
or fiom bilge discharge). Obviously, the type of activity that may occur on a given parcel can 
substantially change the degree of benefit that is gained fiom protecting upland parcels 
adjacent to the intertidal and subtidal zones. 

The overall benefit fiom protecting all of the 81 parcels identified in the large parcel process 
is Moderate based on the evaluation criteria, but the actual benefit gained by the intertidal 
and subtidal organisms depends on the type and location of the activities that may occur. In 
areas where construction activities are anticipated in the intertidal zone, the protection would 
be especially effective. If the parcels correspond to areas of the intertidal zone that are still 
not recovering fiom the effects of the oil spill, the benefits could be even greater. 

Conclusions 

Short-term effects: Negligible. A change in ownership would not necessarily 
translate into a change in current activities. 

Long-term effects: Moderate Benefits. The protection can span a large portion of the 
intertidal zone, but the potential for reducing disturbance or 
preventing additional injury would vary substantially between 
parcels. 

Impact on Marine Mammals 

Harbor Seak  

In this alternative, the restoration program concentrates exclusively on habitat protection 
actions that prevent or reduce habitat loss and disturbance to resources and thereby the 
services they provide injured by the EVOS. This analysis considers the impacts of protecting 
the 81 upland parcels described in the Comprehensive Habitat Protection Process; Large 
Parcel Evaluation & Ranking Volume I and Volume I1 (EVOS Restoration Team, 1993). 
Smaller parcels that also may be considered for protection under this alternative, are 
currently under solicitation and evaluation. 

Harbor seals use haulout sites that are either in the intertidal zone or immediately adjacent to 
the intertidal zone; therefore, actions that occur on the uplands are not likely to destroy the 
habitat. However, it is possible that habitat changes to the uplands may increase the amount 
of disturbance currently experienced at haulout sites on or near the parcel. Disturbance has 
been documented as adversely affecting harbor seals and other pinnipeds in other parts of 
their range (Allen et al., 1984; Esipenko, 1986; Johnson et al., 1989). These studies have 
shown that the greatest impacts fiom disturbances are at haulout sites during pupping and 
molting. During pupping, disturbance can result in higher pup mortality caused by 
abandonment, or fiom being crushed as the adults panic and return to the water (Johnson, 
1977). The greatest disturbance is caused when people walk near or through haulout sites 
(Johnson, et al., 1989), but disturbance also can be caused by low-flying aircraft and by boats 
that approach too close to the haulouts. 
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Habitat-protection criteria for parcels that may benefit harbor seals include ratings of 

- High for parcels known to have a haulout of 10 or more seals on or immediately adjacent 
to the parcel; 

- Moderate for parcels with known haulouts with sporadic use and less than 10 seals, or 
probable haulouts in the viciqity of the parcel or probable feeding in nearshore waters; 
and, 

- Low for possible feeding sites located in nearshore waters adjacent to the parcel (EVOS 
Restoration Team, 1993). 

Of the 81 parcels evaluated in the large parcel process, 25 of the parcels were ranked High, 
19 of the parcels were ranked Moderate, 35 were ranked Low, and 2 parcels were ranked a s  
having no benefit to harbor seals. The overall value of these parcels, based on these 
rankings, is moderate, although individual parcels may have exceptional value. 

The actual impact that development on these parcels will have on harbor seals depends on, 
among other things, the type of disturbance caused, the length and duration of the 
disturbance, and whether or not the haulout area is used for pupping or molting. Within the 
EVOS area, there have been no studies to document the amount or effects of current 
activities that may cause disturbance to harbor seals, so baseline data are unavailable. 
However, it is reasonable to assume that protection of upland habitats near haulout sites will 
reduce the risk of disturbance to the injured population. 

Conclusions 

Short-term effects: Negligible. Compared to the existing condition of the habitat, the 
protection of upland parcels is not expected to produce any 
notable change in disturbance. 

Long-term effects: Low to Moderate Benefits. Of the 81 parcels included in this 
analysis, over half include haulout sites near or on the parcels. 
Although the type of use at these haulout sites is not known, many 
of them may be used during pupping and molting. 

In this alternative, the restoration program concentrates exclusively on habitat-protection 
actions that prevent or reduce habitat loss and disturbance to resources and services injured 
by the EVOS. This analysis considers the impacts of protecting the 8 1 upland parcels 
described in the Comprehensive Habitat Protection Process; Large Parcel Evaluation & 
Ranking Volume I and Volume I1 @VOS Restoration Team, 1993). Smaller parcels that 
also may be considered for protection under this alternative, are currently under solicitation 
and evaluation. 

As with harbor seals, the benefit to sea otters of habitat-protection actions on upland parcels 
is through reducing potential or actual disturbance. Sea otters appear to have a high 
tolerance to certain humq activities, as evidenced by their abundance in highly travelled 
areas such as Orca Inlet near Cordova; however, their response to large-scale disturbances 
has not been studied. Large-scale disturbances, such as log-transfer sites, may force resident 
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sea otters to leave the immediate area and may cause a long-term change in food availability 
as debris fi-om the logs covers the substrate (Conlon and Ellis, 1979; Jackson, 1986). 
Disturbance is more likely to cause adverse effects to females with pups that concentrate in 
high-quality habitats with abundant prey in the intertidal zones. 

Habitat-protection criteria for parcels that may benefit sea otters include ratings of 

- High for parcels adjacent to known pupping concentrations; 

- Moderate for parcels adjacent to concentration areas for feeding andlor shelter or potential 
pupping areas; and, 

- Low for feeding sites located in adjacent waters (EVOS Restoration Team, 1993). 

Of the 81 parcels evaluated in the large parcel process, 20 of the parcels were ranked High, 
16 of the parcels were ranked Moderate, 42 were ranked Low, and 3 parcels were ranked as 
having no benefit to sea otters. The average value of these parcels for sea otters, based on 
these rankings, is low to moderate, although individual parcels may be near habitat of 
exceptional value. 

Conclusions 

Short-term effects: Negligible. Compared to the existing condition of the habitat, the 
protection of upland parcels is not expected to produce any 
notable change in disturbance or in the health of the population. 

Long-term effects: Low to Moderate Benefits. Assuming that adverse effects of 
disturbance are likely to be most notable when large-scale 
disturbances are near concentrations of females and pups, the 
benefits of habitat protection would be low. Of the 8 1 parcels 
included in this analysis, 25 percent are near known pupping 
concentrations. Of these, several are in areas where there is less 
risk of large-scale disturbances. However, because the effects of 
disturbance are unknown, the benefits may be greater than 
anticipated here. 

Impact on Birds 

J-larleau~n Duck 

Under this alternative, nesting and riparian habitat of harlequin ducks that is presently 
unprotected would receive maximum protection, thus assuring that their reproductive 
potential is not reduced. Reducing breeding habitat would further assault the injured 
population. The effect on the ecosystem of larger populations of harlequin ducks would 
likely be low-to-negligible increases in predation on bottom fauna of the intertidal and 
shallow subtidal zones due to increasing populations of harlequins back to pre-spill levels. 

The 81 parcels that were evaluated in the large parcel process were rated as high, moderate 
or low value for harlequin ducks based on the following deftnitions. High, for known nesting 
or molting concentrations on the parcel, and where feeding occurs on the parcel. Moderate 

36 4 CHAPTER 



Environmental 
Consequences 4 

rankings for parcels with probable nesting or molting on or adjacent to the parcel, and with 
probable feeding in the streams, estuary or intertidal area in or adjacent to the parcels. Low 
rankings were assigned to parcels where feeding and loafing adjacent to the parcel are 
possible; or where some offshore molting occurs (EVOS Restoration Team, 1993). Of the 
81 parcels evaluated using these criteria, 24 were ranked High, 25 were ranked Moderate, 32 
were ranked Low, and none had no value to harlequin ducks (EVOS Restoration Team, 
1993). Overall, habitat protection and acquisition under this alternative has a high value to 
harlequin ducks. 

Conclusions 

Short-term effects: Negligible. The short-term effects through 1995 of land 
acquisition on harlequin duck recovery are likely to be negligible, 
and populations would remain at levels observed during 1990 to 
1993 surveys. 

Long-term effects: Hi& Benefits. The highly beneficial long-term effects of this 
alternative would provide maximum protection of existing 
reproductive potential of harlequin ducks, therefore guarding 
against possible future loss of nesting and feeding habitat 
through development. 

Protection of habitat would hav~relatively little overall benefit to the injured murre 
population, because there are no sizeable colonies and very few smaller colonies that are not 
already protected. This can be demonstrated with an analyses of the value to common murres 
of parcels being considered for acquisition in the "large parcel process." Of the 81 parcels 
that are being considered for this alternative in this process, none were determined to be of 
high value to murres, 7 more were considered to be of moderate value, and 73 were of low or 
no value to murres. The overall benefit to common murres of these parcels is low. A 
seabird colony on privately-owned Gull Island in Kachemak Bay has a colony of 10,000 
common murres, and it is an attraction that several commercial tour boats visit daily in 
summer. Gull Island is considered to be a "small parcel," and is not included in the large 
parcel analysis 

Conclusions 

Short-term effects: Neglipible. All large--and most smaller--colonies of murres are 
already protected, so the benefit of habitat protection to murres 
would be negligible. 

Long-term effects: Low Benefits. The effect of this alternative on murre populations 
throughout the EVOS area would be low. However, acquisition 
of Gull Island in Kachemak Bay would ensure protection of this 
colony and thus may have a moderate long-term local benefit to 
murres. 
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Piaeon Guillemot 

In Prince William Sound, the large majority of pigeon guillemot colonies are on U. S. Forest 
Service (USFS) land (Sanger and Cody, written comm., 1994) that is within the Nellie Juan- 
College Fjord Wilderness Study Area. Under current Forest Service policy, the study area is 
being managed as wilderness until such time as Congress resolves the Study Area's fmal 
status, and this area is thus not slated for logging (USDA, Forest Service, 1994). Two of the 
largest colonies in Prince William Sound, on The Pleiades and Bligh Islands, total 
approximately 3 percent of the 1993 breeding population, and are on private land (Sanger 
and Cody, written comm., 1994). In the 19701s, both of these colonies probably had larger 
numbers of nesting guillemots than presently. 

Two small colonies adjacent to private land that currently is being logged on the eastern, 
nonoiled portion of Prince William Sound had very few guillemots in 1993; it is unlikely 
that they were affected by the inland logging operations (Sanger and Cody, written comm., 
1994). Outside of Prince William Sound, Seal Bay on Afognak Island has low numbers of 
pigeon guillemots and has already been acquired. The current status of guillemot colonies 
elsewhere in the EVOS area, including Kenai Fjords National Park, is uncertain because 
there have been no surveys specifically designed for this species, an essential requirement for 
accurate counts of breeding populations (Sanger and Cody, written comm., 1994; USFWS, 
1993). 

The 8 1 parcels that were evaluated in the large parcel process were rated as high, moderate 
or low value for pigeon guillemots based on the following definitions. High, for parcels with 
known colonies on or immediately adjacent to the parcel, and with known feeding 
concentrations in nearshore watgrs. Moderate rankings for parcels with probable nesting and 
known feeding in nearshore waters. Low rankings were assigned to parcels with a low 
likelihood of nesting; but with possible feeding in nearshore waters (EVOS Restoration 
Team, 1993). Of the 81 parcels that are being considered for this alternative in this process, 
20 were determined to be of high value to pigeon guillemots, 23 more were considered to be 
of moderate value, and 3 1 were of low value, and 6 were considered to be of no value to 
pigeon guillemots. The overall benefit to pigeon guillemots of these parcels is moderate. 

Conclusions 

Short-term effects: Negligible. Habitat acquisition would have a negligible effect on 
pigeon guillemot population recovery in the short term because 
there appears to be no development slated for private land with 
known colonies. 

Long-term effects: Moderate Benefits. On the long term, protecting habitat where 
two of the largest colonies in Prince William Sound are located 
would be moderately beneficial in allowing population recovery 
and in preventing further inroads to the injured population 
through habitat degradation. 

Marbled Murrelet 

Details of habitat use by marbled murrelets are being clarified; and studies in Prince William 
Sound showed that large, moss-covered limbs of old-growth conifers comprise prime nesting 
habitat. Current and possible future logging of such habitat on private land is the single 
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greatest threat to population recovery of marbled murrelets, and it poses the additional threat 
of reducing the population more. Acquisition of prime nesting habitat would thus maximize 
the potential for the injured marbled murrelet population to recover while preventing h-ther 
injury to the population. 

The 81 parcels that were evaluated in the large parcel process were rated as high, moderate, 
or low value for marbled murrelets based on the following definitions; high for parcels with 
known nesting or where there is high confidence that nesting occurs, and where feeding 
occurs in adjacent nearshore waters; moderate rankings for parcels with probable nesting, 
and with known feeding areas in adjacent nearshore waters; and low for parcels with a low 
likelihood of nesting and possible feeding in nearshore waters (EVOS Restoration Team, 
1993). Of the 81 parcels that are being considered for this alternative in this process, 21 
were determined to be of high value to marbled murrelets, 42 more were considered to be of 
moderate value, and 18 were of low value; and none were considered to be of no value to 
marbled murrelets. The overall benefit of.these parcels to marbled murrelets would be high. 

Conclusions 

Short-term effects: High Benefits. Depending on the potential for imminent logging 
on land parcels that contain prime habitat, the short-term effect of 
protecting habitat under this alternative could be beneficially 
high. 

Long-term effects: High Benefits. In the long term, acquisition of old-growth forest 
habitat would have the highest possible benefit for ensuring 
murrelet population recovery. 

Impact on Fish 

Alternative 2 includes only one restoration action to assist natural recovery of wild-stock pink 
salmon populations: habitat protection and acquisition (EVOS Trustee Council, 1993). 

Habitat protection criteria for parcels that may benefit pink salmon include ratings of High 
for parcels with a high density of pink salmon streams or streams known to have exceptional 
value; Moderate for parcels with an average density of pink salmon streams or streams with 
average production, and, Low for parcels with few or no pink salmon streams or streams with 
no production (EVOS Restoration Team, 1993). 

Habitat protection that may benefit wild-stock pink salmon populations, according to 
Alternative 2, includes purchase of all available parcels. This is expected to provide low to 
moderate benefits for the pink salmon resource (Appendix A). Of the 81 parcels that may be 
purchased .from the estimated budget that is forecasted for this alternative, 0,38,25, and 18 
have been rated as no, low, moderate, and high value, respectively, for pink salmon. 
Although the average value of forecasted habitat acquisition may not have a high overall 
rating for pink salmon, individual parcels may have exceptional value. In the event that some 
of these parcels may not be protected through acquisition, the habitat will continue to have 
some measure of protection through the actions of normal resource agency planning and 
permitting requirements (Appendix C). 
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Conclusions 

Short-term effects: Ne~liible. No benefits from habitat protection would accrue 
within one lifecycle. 

Long-term effects: Moderate Benefits. Habitat protection and acquisition actions 
would have a long-term benefit to pink salmon stocks in the 
EVOS area by helping to ensure maintenance of wild-stock 
production. More than half of the parcels that may be purchased 
have moderate or high value for pink salmon. 

Alternative 2 includes only one restoration action to assist natural recovery of wild-stock 
sockeye salmon populatio~s: habitat protection and acquisition (EVOS  tee Council, 
1993). 

Habitat protection criteria for parcels that may benefit sockeye salmon include ratings of 
High for parcels with sockeye salmon streams or systems known to have exceptional value; 
Moderate for parcels with sockeye salmon streams or systems with average production; and, 
Low for parcels with few or no sockeye salmon streams or systems with low production 
(EVOS Restoration Team, November 1993). 

Habitat protection that may benefit wild-stock sockeye salmon populations, according to 
Alternative 2, includes purchase of all available parcels. This is expected to provide an 
overall benefit (Appendix A). Of the 81 parcels that may be purchased from the 
estimated budget that is forecasted for this alternative, 16,48, 8, and 9, have been rated as 
no, low, moderate, and high value, espectively, for sockeye salmon. Although the average 
value of forecasted habitat protection and acquisition may not have a high overall rating for 
sockeye salmon, individual parcels may have exceptional value. In the event that some of 
these parcels may not be protected through acquisition, the habitat would continue to have 
some measure of protection through the actions of normal resource agency planning and 
permitting requirements (Appendix C). 

Conclusions 

Short-term effects: Ne~lieible. No benefits fi-om habitat protection can be expected 
within one life cycle. 

Long-term effects: Moderate Benefits. Habitat protection and acquisition actions 
would have a long-term benefit to sockeye salmon stocks in the 
EVOS area by helping to ensure maintenance of wild-stock 
production; however, fewer than one-fourth of the individual 
parcels that may be purchased are rated as'moderate or high 
value for sockeye salmon. Some parcels, however, can be 
expected to have unique value. 

. . a c ~ f ~ c  Herring 

Alternative 2 includes only one restoration action to assist natural recovery of Pacific herring; 
habitat protection and acquisition (EVOS Trustee Council, 1993). 
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Habitat protection criteria for parcels that may benefit Pacific herring include ratings of High 
for parcels with a documented consistent annual Pacific herring spawning along the parcel 
shoreline, Moderate for parcels with occasional spawning along the parcel shoreline, and, 
Low for parcels with no documented Pacific herring spawning along the parcel shoreline, but 
a possible feeding area (EVOS Restoration Team, 1993). 

Habitat protection that may benefit Pacific herring populations includes the purchase of all 
available parcels and is expected to provide moderate benefit (Appendix A). Of the 8 1 
parcels that may be purchased from the estimated budget that is forecasted according to this 
alternative, 7,30,29, and 15, have been rated as no, low, moderate, and high value, 
respectively, for Pacific herring. Although the average value of forecasted habitat acquisition 
may not have a high overall rating for Pacific herring, individual parcels may have 
exceptional value. In the event that some of these parcels may not be protected through 
acquisition, the habitat will continue to have some measure of protection through the actions 
of normal resource agency planning and permitting requirements (Appendix C). 

Conclusions 

Short-term effects. Negligible. No benefits would accrue within one lifecycle. 

Long-term effects. Moderate Benefits. Habitat protection and acquisition actions 
would have a long-term benefit to Pacific herring stocks in the 
EVOS area by helping to ensure maintenance of production. 
Over half of the parcels that may be purchased have moderate or 
high value for Pacific herring. 

Social and ,Economic Archaeoloaical I Cultural Resou ces r 

It is assumed that 8 1 large parcels would be purchased under this alternative. These parcels 
contain low (no known or suspected cultural resources/sites on parcel), moderate (no 
significant cultural resources/sites on or adjacent to parcel), or high (documented 
concentration or significant cultural resources/sites on parcel) potential for benefiting cultural 
resources as analyzed by the Habitat Protection Work Group (November 30, 1993). If low 
potential benefit on a parcel is assigned a value of 1, moderate potential benefit a value of 2, 
and high potential benefit a value of 3, these parcels average 1.9 (or slightly lower than 
moderate). These estimates reflect known sites in the EVOS area, not all of the sites 
believed present through use of archaeological models. Not all sites have been found, so the 
actual benefit to cultural resources may be greater than reflected in these estimates. This 
analysis does not consider smalliparcel acquisition, which is currently under evaluation. 

A change in land status from private to public management would put these lands within the 
purview of historic preservation laws that are otherwise not applicable. Under the present 
situation, only laws protecting private lands from trespass and theft may be used to protect 
archaeological and historical resources. A selection of laws that would newly apply 
includes: the National Historic Preservation Act, the Archaeological Resources Protection 
Act, the Alaska Historic Preservation Act, the Native American Graves Protection and 
Repatriation Act, and Executive Order 1 1593. Under these laws, historic properties must be 
inventoried and taken into consideration when activities could impact them. Penalties are 
prescribed for damaging historic properties without appropriate permits and consultation, 
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and the concerns of interested parties must be considered. Which laws apply depends on 
whether the lands are under management of the State of Alaska or the Federal Government. 
This may be an immediate benefit to the cultural resources on acquired parcels, and would 
remain in effect for the long term. 

Under this alternative, lands otherwise open to development may be closed to those 
activities. This would increase the level of protection to archaeological sites and historical 
sites in the long term. The locations and types of archaeological properties are not fully 
known, so inadvertent damage or destruction to undiscovered sites may be reduced in this 
alternative. 

There are 1,287 known archaeological or historical sites in the spill area. While it is 
estimated that between 2,600 and 3,137 sites are present, those estimates are based on a 
minimal inventory. While archaeological surveys were conducted along much of the 
shoreline of the EVOS area, very little work has been accomplished in the uplands before, 
during, or since the spill and resulting cleanup. Because there is so little knowledge about 
the cultural resources in the spill area, and because many of these sites contain human 
remains important to specific groups of people, any actions taken to ~ i ~ c a n t l y  protect 
these resources fi-om damage will be considered a high benefit to the resource. This 
alternative would affect all of the parcels and additionally could establish the basis for 
inventorying lands upland from the intertidal zone. This alternative would not in itself 
provide any new information about cultural resources in the spill area but may help ensure 
the potential for gaining new information in the fiture. 

Conclusions 

Short-term effects: Low Benefits. There would be an immediate effect of extending 
cultural resource protection laws to acquired lands, although 
changes to the condition of archaeological resources would be 
gradual. 

Long-term effects: Moderate Benefits. The proposed action could improve site 
protection over much of the spill area. 

It is assumed that 81 large parcels would be purchased under this alternative. These parcels 
contain low (status as a subsistence-use area is unknown); moderate (known historic 
subsistence-use area, which may be used again); or high (known current subsistence-use 
area) potential for benefiting subsistence uses as analyzed by the Habitat Protection Work 
Group (November 30,1993). If low potential benefit on a parcel is assigned a value of 1, 
moderate potential benefit a value of 2, and high potential benefit a value of 3, these parcels 
average 2.4 (or between moderate and high). Under this alternative, there will be no change 
in subsistence regulations, activities, or locations. This means there will be no direct short- 
term effects. Indirect effects include M e r  protection of habitat from potential degradation 
from extractive economic activities. As this alternative is intended to enhance the ability of 
the environment in the EVOS area to restore plants and wildlife, it also may enhance the 
area's capability to support plants and animals for subsistence harvest in the long term. The 
degree to which this is true depends on the location of acquired land. Some lands under 
consideration are excellent habitat for subsistence foods while others are less productive; so, 
effects are likely to be local enhancements of some species populations. Discussion of the 
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effect of this alternative on each of the species important for subsistence is included in the 
sections on specific resources in this alternative. Please refer to those sections for additional 
information. The perception of continued contamination of subsistence food resources will 
not be addressed by this alternative. 

Conclusions 

Short-term effects: Ne~lieible. Under the proposed action, there would be no 
change in subsistence regulations, activities, or locations. 

Long-term effects: Low to Moderate Benefits. The proposed action may help 
stabilize or locally increase some species important for 
subsistence use. 

It is assumed here that 8 1 large parcels would be purchased. These parcels contain low (low 
to no recreation use; access maybe difficult); moderate (receives occasional public use; 
adjacent waters used for recreational boating; adjacent area receives high public use); or high 
(receives regular, high directed public use; highly visible to a large number of 
recreationists/tourists) potential for benefiting recreation and tourism as analyzed by the 
Habitat Protection Work Group (November 30, 1993). If low potential benefit on a parcel is 
assigned a value of 1, moderate potential benefit a value of 2, and high potential benefit a 
value of 3, these parcels average 1.8 (or slightly lower than moderate). 

Acquiring lands potentially available for extractive activities (such as logging), or other 
developments may allow for better protection of the condition of those lands that make them 
valuable for recreation and tourism. The benefit is twofold, including more or less direct 
aspects. The direct aspects are those that reduce the potential for negative impacts to 
immediate recreation quality. These include reducing the quality (visual, auditory, etc.) of 
relatively undeveloped landscapes (the uncut and unscarred hillsides, wildlife viewing 
opportunities) and the insertion of people and machinery into the natural setting (mechanical 
action and noise). The indirect effects on recreation are those that d e c t  the ecosystem on 
which these services depend, including reduction in wildlife habitat. It is estimated that this 
alternative may allow increased numbers of visitors, and that recreation quality would 
increase in some locations. Through protection of recreational quality and by maintaining 
some degree of existing viable habitat for species important for recreational activities, this 
alternative may produce an overall moderate positive benefit to recreation and tourism in the 
long term. The benefits of this alternative would vary by parcel. These benefits would be 
negligible in the short term. 

Conclusions 

Short-term effects: Negligible. The proposed action would require some time after 
implementation before any changes could be expected. 

Long-term effects: Moderate Benefits. The proposed action may help maintain the 
quality of the landscapes and the stability of the ecosystems on 
which these services depend. 
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Wilderness Character 

There are large areas of wilderness-like land in the spill area that are not designated 
Wilderness. These are remote, relatively undeveloped areas that contain many of the same 
characteristics as designated Wilderness but that have no dzerentiating regulatory or 
administrative standing. Most of the private land being evaluated for habitat protection and 
acquisition fits this description. 

It is assumed here that 81 parcels would be purchased. These parcels contain low 
(highlmoderate evidence of human development andor ongoing activities); moderate (area 
remote; evidence of human development andlor ongoing activities); or high (area remote; 
little or no evidence of human development) potential for benefiting wilderness as analyzed 
by the Habitat Protection Work Group (November 30,1993). If low potential benefit on a 
parcel is assigned a value of 1, moderate potential benefit a value of 2, and high potential 
benefit a value of 3, these parcels average 2.3 (or slightly higher than moderate). These 
rankings consider wilderness character (not formal Wilderness designation) because 
designated Wilderness is already under public management. Parcels being considered for 
acquisition are now private lands, so have no formal Wilderness designation. 

Acquiring these de facto wilderness lands, either by fee simple title or by easements, may 
increase protection for plants and animals, as well as wilderness qualities associated with 
remoteness and an undeveloped landscape, through reducing the potential for impacts by 
extractive activities (such as logging), or other developments in the long term. Extractive 
activities are likely to reduce the quality of relatively undeveloped landscapes (the uncut and 
unscarred hillsides, wildlife viewing opportunities); reduce the quality or quantity of 
recreation activities @dung, sport fishing, sport hunting, and so on); and insert people and 
machinery into the natural setting (mechanical action, noise, and even odors). Acquisition 
and protection may also benefit wilderness settings through helping to maintain the 
ecosystems on which the quality of those settings depend, including reduction in wildlife 
habitat. Short term, there would be a low level of benefits, since the protection would not 
appreciably change the existing condition of the lands. Residual oil would not be removed. 
Public perception of recovery of damage to wilderness by the EVOS is likely to be mixed, 
with some people believing that habitat acquisition and protection does not assist in recovery 
and others believing that habitat acquisition and protection is the only way to accomplish 
recovery. 

Designated Wilderness 

Habitat acquisition could extend the boundaries of designated Wilderness, either actually or 
de facto. If inholdings within designated Wilderness were acquired, these lands potentially 
could be subsumed as part of the Wilderness, thereby increasing management efficiency for 
those lands. These inholdings may or may not become designated Wilderness. Similarly, 
acquisition of lands within Wilderness Study Areas could convert those acquired lands to 
Wilderness Study Area status. If lands adjacent to designated Wilderness were acquired, 
they would effectively extend the range of the Wilderness, though the newly public lands 
would be outside of formal Wilderness designation. However, lands acquired outside of 
established Wilderness Areas or Wilderness Study Areas would become Wilderness Areas or 
Wilderness Study Areas only if designated as such by State or Federal legislatures. 
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Since the relatively pristine and undeveloped character of the de facto wilderness lands 
adjacent to designated Wilderness provide an extension of uninterrupted ecosystems present 
in the designated Wilderness Areas, and since the lack of development on the de facto 
wilderness lands contribute to the wilderness viewshed and other wilderness values of 
designated Wilderness, the maintenance of these wilderness characteristics on the adjacent de 
facto wilderness lands would produce positive effects on designated Wilderness. The short- 
term benefits on designated Wilderness and Wilderness Study Areas would be low since 
there would be little appreciable change to the lands in the short term. The long-term 
benefits would be high, with benefits derived from protecting wilderness settings li-om 
extractive activities. 

Conclusions 

Short-term effects: Neglikble. Any changes expected under the proposed action are 
expected to take considerable time. 

Long-term effects: Hi& Benefits. The proposed action would extend protection 
frow,extractive developments to now-private lands having 
considerable wilderness character, maintaining the integrity of 
those ecosystems and their wilderness character. The action 
would also protect the extended wilderness characteristics of 
designated Wilderness. 

Commercial Fishing 

Alternative 2 includes only one restoration action, habitat protection and acquisition, to assist 
recovery and maintenance of commercial fishing activities (EVOS Trustee Council, April 
1993). 

Habitat protection may benefit commercial-fishing opportunities by providing long-term 
protection for natural production and stability of wild stocks of pink and sockeye salmon and 
Pacific herring. This action is expected to provide low to moderate benefit because of the 
protection accorded to those stocks (Appendix A). In the event that some of these parcels 
may not be protected through acquisition, the habitat will continue to have some measure of 
protection through the actions of normal resource agency planning and permitting 
requirements (Appendix C). 

Conclusions 

Short-term effects: Negligible. No benefits would accrue within one lifecycle of the 
prot&ted species. 

Long-term effects: Moderate Benefits. Habitat protection and acquisition actions 
may have a long-term benefit to salmon and Pacific herring 
stocks in the EVOS area by helping to ensure maintenance of 
wild-stock production to support the commercial fishing industry. 

S ~ o r t  Fishing 

Alternative 2 includes only one restoration action, habitat protection and acquisition, to assist 
recovery and maintenance sport-fishing activities. (EVOS Trustee Council, April 1993). 
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Habitat protection may benefit sport fishing by providing long-term protection and stability 
for production of pink and sockeye salmon, Dolly Varden, and cutthroat trout. Forecasted 
habitat acquisition that may benefit sport fishing is expected to provide low to moderate 
benefit for the long-term production of sport fishes (Appendix A). Although the average 
value of forecasted habitat acquisition may not have a high overall rating for sport fishing 
values, individual parcels may have exceptional value. In the event that some of these 
parcels may not be protected through acquisition, the habitat will continue to have some 
measure of protection through the actions of normal resource agency planning and permitting 
requirements (Appendix C). In addition, some of the benefits accrued through habitat 
acquisition for recreation in the EVOS area also will benefit sport fishing by providing 
access to new fisheries and development of recreational sites and boat-launching facilities. 
Some habitat degradation will occur, however, wherever recreational sites are provided or 
new sport-fishing opportunities are developed. 

Conclusions 

Short-term effects: Ne~lidble. No benefits would accrue to sport fishing 
opportunities immediately upon a purchase. 

Long-term effects: Moderate Benefits. Habitat protection and acquisition actions 
may have a long-term benefit to sport fishing activities in the 
EVOS area by helping to ensure maintenance of fish production 
and access for sport-fishing activities. 

Qualitative analysis indicates that Alternative 2 would result in moderate economic benefits 
in commercial fisheries and recreation and moderate negative effects in forestry. Quantitative 
analysis reflects effects resulting fiom habitat acquisition on forestry and other sectors but not 
effects on commercial fishing and recreation, because data are not available to quantify in 
these sectors. The quantitative analysis follows. 

In Alternative 2 ~ i ~ c a n t  timberlands will be acquired and it is assumed that signficant 
timber will not be harvested. As shown in Table 4-4 Alternative 2 annual average industry 
output is projected to decline by $38.8 million and employment is anticipated to decline by 
440 employees. 

Spending of money by timberland owners has a direct effect on the construction sector as 
shown in Table 4-4 alternative in the amount of $7.3 million in industry output. Spending of 
money by timberland owners also has a direct effect on the services sector in the amount of 
$6 million in final demand and 9'59 employees. 

Spending in the construction and service sectors by timberland owners is not enough to offset 
the negative effects in the forestry sector. The net effect is shown in the total lline which has 
negative quantitites for four out of the six economic measures; only employee 
compensation and employment are positive. 

Habitat acquisition and general restoration expenditures would have economic benefits for 
the commercial fisheries and recreation sectors of the economy. However, these benefits are 
not reflected in the IMF'LAN projections presented in Table 4-4 . Therefore, this table does 
not quantlfy important economic benefits in commercial fishing and recreation because these 
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benefits are not quantified. Of the three most important economic sectors for this analysis, 
only forestry is quantified. The typical projects in various combinations, such as fish ladders, 
fish hatcheries, and preservation of habitat will economically enhance the commercial 
fisheries and recreation sectors of the economy. However, because studies and data are not 
available that quantq in terms of dollars or employment, it is not possible to quantify the 
economic effects for these two sectors of the economy. In Table 4-4 the quantities for the 
commercial fisheries and recreation sectors are reflections of the indirect effects of other 
sectors of the economy only; they are not reflections of the anticipated but unquantified 
effects on those sectors. 

Because Alternative 2 would involve expenditure of $564 million on habitat protection and 
some portion of this could be for timberlands in the Kodiak Island Borough , the Kodiak 
Island Borough could loose a signiticant portion of its severance tax revenue fiom timber 
harvests. 

Short-term impacts are anticipated to be negligible. I 

See the introduction to Chapter 4 on economics and Appendix D, Economics Methodology, 
for a more detailed discussion of methodology. 

Conclusions 

Short-term effects: Negligble. Short-term impacts are anticipated to be negligible. 

Long-term effects: Qualitative analysis indicates that Alternative 2 will result in 
moderate economic benefits to commercial fisheries and 
recreation and moderate negative effects to forestry. Quantitative 
analysis reflects effects resulting fiom habitat acquisition on 
forestry and other sectors but no effects on commercial fishing 
and recreation. Quantitative analysis indicates that Alternative 2 
results, in annual averages for a 10-year period, in a loss of 
approximately $38 million in forestry industry output, and an 
increase of $7 million in construction industry output and $3 
million in services. The corresponding changes in employment 
are a loss of 440 jobs in forestry, an increase of 65 in 
construction, and an increase of 959 in services. 

The Kodiak Island Borough would loose a sigmficant portion of 
its sgverance tax revenue for timber harvests. 
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Table 4-4. Alternative 2: 4% Administration, 5% Monitoring, 0% Restoration, 91% Habitat Protection 
P 

Q Annual Average Change fiom Base in 1990$ Millions 

Source: IMPLAN Economic Model. See text for methodology. 

f 
I m 
n Employment 

# 

-440 

0 

-0 

65 

-1 

1 

1 

9 

52 

959 

14 

0 

659 

Economic Sector 

Forestry 

Commercial Fisheries 

Mining 

Construction 

Manufacturing 

Recreation Related 

Communication & 
Utilities 

~ i a d e  

Finance, Insurance, 
Real Estate 

Services 

Government 

Miscellaneous 

Total 

Final 
Demand $ 

-3 1.977 

0.000 

0.065 

8.066 

0.062 

0.062 

0.111 

0.530 

2.563 

6.026 

0.809 

0.000 

-13.702 

Industry 
Output $ 

-38.823 

0.001 

-0.043 

7.376 

-0.610 

0.033 

0.143 

0.235 

2.324 

2.833 

0.677 

0.000 

-25.854 

Property 
Income $ 

-5.236 

0.000 

-0.020 

1.100 

-0.028 

0.001 

0.071 

0.024 

0.163 

-1.127 

-0.019 

0.000 

-5.115 

Employee 
Comp. $ 

-8.219 

0.000 

-0.003 

2.705 

-0.097 

0.015 

0.034 

0.116 

0.586 

4.620 

0.730 

0,000 

0.486 

Value 
Added $ 

-14.642 

0.000 

-0.033 

3.824 

-0.142 

0.020 

0.106 

0.149 

0.788 

3.497 

0.71 1 

0.000 

-5.722 
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Alternative 3: 
Limited Restoration 

In this alternative, the General Restoration program focuses only on the components of the 
ecosystem that were most injured by the oil spill. General restoration actions are sometimes 
able to help resources and thereby the services they provide, recover to their prespill 
conditions more rapidly than if the actions were not implemented. The general restoration 
program would be limited to the most effective actions in order to maximize the available 
funds for habitat protection activities. Habitat Protection and Acquisition can provide 
protective benefits to all resources and services injured by the spill as well as to other 
resources and human uses that are important to the greater EVOS ecosystem. Increasing the 
protection of habitat throughout the oil spill area would be beneficial to the entire ecosystem 
by reducing further habitat degradation that may compound the effects of the oil spill. The 
Monitoring and Research Program would evaluate the effectiveness of restoration actions and 
follow the recovery progress of the injured resources and thereby the services they provide. 

Jrngacts on Bioloaical Impacts on Intertidal Resources 
Resources 

There are three actions that aEect the intertidal zone that have been identified for this 
alternative-habitat protection, accelerating the recovery of Fucus in the upper intertidal 
zone, and cleaning oiled mussel beds. 

Habitat Protection and Acquisition 

Although there are several types of actions that apply under this restoration category, this 
analysis considers only the types of benefits that may be gained from protecting the 81 upland 
parcels identified in the Comprehensive Habitat Protection Process; Large Parcel Evaluation 
& Ranking, Volumes I and I1 (EVOS Restoration Team, 1993). Other aspects of the habitat 
protection category, such as the small parcels available for protection, are still being 
developed and cannot be analyzed in this FEIS. 

The habitat protection process used to evaluate the 81 parcels for their potential benefits to 
injured resources and services combined intertidal and subtidal biota and used the following 
criteria for ranking the parcels: 

- "High" for parcels adjacent to areas with a known high species abundance and diversity; 
high quality habitat for intertidal and subtidal biota; 

- "Moderate" for parcels adjacent to extensive intertidal habitat with observed or probable 
moderate species diversity and abundance; and, 

- "Low" for parcels with little intertidal habitat with low species abundance (EVOS 
Restoration Team, 1993). 

Of the 81 parcels evaluated using these criteria, 25 of the parcels were ranked high, 33 
moderate, and 19 low, and 4 were not associated with the coastline and had no rating for 
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intertidaVsubtida1 organisms (EVOS Restoration Team, November 1993). If a higher cost 
per acre is assumed for the protection of these parcels, fewer of the parcels that were ranked 
low in the overall ranking for multiple resources and thereby the services they provide are 
likely to be protected. Because most of these parcels also were evaluated as being of low 
benefit to intertidaysubtidal, the differences between the more restrictive list and the total list 
are minimal (25 parcel ranked high, 33 moderate and 19 low, versus 24 high, 27 moderate 
and 9 low). 

The benefits to intertidal and subtidal organisms through the protection of upland habitats 
come in two forms. First, protection can prevent the intertidal and subtidal areas from being 
altered by the actions that may occur on the parcels. Some actions can cause indirect adverse 
effects through siltation, or increased pollution, while other actions, such as the construction 
of a dock or creation of a new harbor, could directly alter the intertidal and subtidal habitats. 
The second type of protection reduces the disturbance caused by increased human activity 
(e.g., more people walking through the intertidal area; more pollution from littering or bilge 
discharge). Obviously, the type of activity that may occur on a given parcel can substantially 
change the degree of benefit that is gained from protecting upland parcels adjacent to the 
intertidal and subtidal zones. 

The overall benefit from protecting most or all of the 81 parcels identified in the large parcel 
process is moderate based on the evaluation criteria, but the actual benefit gained by the 
intertidal and subtidal organisms depends on the type and location of the activities that may 
occur. In areas where construction activities are anticipated in the intertidal zone, the 
protection would be especially effective. If the parcels correspond to areas of the intertidal 
zone that are still not recovering from the effects of the oil spill, the benefits could be even 
greater. 

General Restoration 

The other two actions that have been identified for this alternative can directly affect the 
intertidal zone. These actions affect specific organisms, Fucus and mussels, but are meant to 
provide broader benefits to the other organisms that live or feed in these communities. 

Accelerating Recoverv of the U D D ~ ~  Intertidal Zone. Recovery may be accelerated by re- 
establishing Fucus. The upper intertidal area, specifically the upper 1 meter vertical drop 
(IMVD), probably is the upper extent of suitable habitat for Fucus to grow. This means that 
the conditions are more extreme than in other habitats and would be more difficult to 
colonize. Fucus germlings that colonize in the upper intertidal area are subject to longer 
periods of high temperatures and dryness during low tides. Without the shelter and moisture 
that is provided by adult Fucus plants the germlings can become desiccated and die. Studies 
conducted in Herring Bay, Prince William Sound, suggest that it may take 3 to 4 years for 
Fucus communities to expand 0.5m beyond their existing boundaries (Highsmith et al., 
1993). 

Feasibility studies of techniques for accelerating the recovery of Fucus were begun in 1992. 
Attempts to transplant mature ~Gcus  plants were generally unsuccessful (Stekoll, pers. 
comm., 1994). Another technique which uses a biodegradable cloth to cover seeded areas is 
currently being tested (Stekoll, pers. comm., 1994), and results of this experiment will be 
known after the summer of 1994. In theory, the cloth will substitute for the adult Fucus by 
providing moisture and protection to the germlings during low tides. Because the technique 
is still being tested, it is impossible to know how successful the action may be, or how easily 
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it can be applied to the areas that could b e t  from the action. If the technique is highly 
successful, the established germlings could become fully mature in 3 to 4 years and the 
associated invertebrates would also recolonize in the upper intertidal zone. At this time, 
however, it is impossible to know the outcome of the research; therefore, any benefits from 
this action are unknown. 

-. This has been considered as a possible method to reduce the 
hydrocarbon exposure for sea otters, harlequin ducks, and black oystercatchers. These 
animals depend on mussels for a large portion of their diet (Webster 1941; Dzinbel and 
Jarvis, 1982; Doroff and Bodkin, 1993). Mussels occur in loose aggregations attached to 
intertidal rocks, or in dense aggregations (mussel beds) over pea gravel and silt sediments. 
Because mussels form a dense matt over the sediments and rocks, oil that was trapped 
beneath the mussels was not exposed to weathering and still remains toxic. It may be 
possible to clean mussels in mussel beds, but cleaning will not be possible in all habitats 
where mussels occur. 

One of the possible explanations for continuing signs of injury to sea otters, river otters, 
harlequin ducks, and black oystercatchers is that they continue to be exposed to hydrocarbon 
contamination by eating oiled mussels. Concern over this possible continuing source of 
contamination led to feasibility studies to develop techniques to clean the sediments beneath 
the oiled mussel beds. One teckque to be tested in 1994 lifts sections of the mussel beds 
and replaces the contaminated sediments with clean sediments without serious damage to the 
mussel beds (Babcock, pers. comrn., 1994). Other techniques are likely to damage the 
existing mussels when contaminated sediments are removed. Approximately 60 locations 
with oiled mussel beds have been identifed in Prince William Sound. Oiled mussels beds 
have been identified and sampled fiom the Alaska Peninsula and Kodiak, however, estimates 
on the number of exisiting oiled mussel beds are unavailable. 

The extent and distribution of oiled mussel beds is still being determined and will be 
important in understanding the potential benefits that can be gained for other organisms by 
this action. There have been no studies to determine whether eating contaminated mussels is 
causing injury to other species within the EVOS area. However, other studies have 
documented reproductive impairment in some seabirds after ingesting oil (Epply and 
Robega, 1990; Fry and Addiego, 1988). The intent of cleaning oiled mussel beds is largely 
to eliminate a source of continuing contamination to other organisms. Studies that examined 
the effects of oil on the mussel beds noted a reduction in the number of large mussels and 
overall biomass of the mussel beds, but there did not appear to be a shortage of new recruits 
(smaller mussels) to the mussel beds Wghsrnith, Stekoll and Barber, 1993). It is unknown 
whether the trapped oil beneath the mussel beds will ultimately cause further injury to the 
mussels; however, continued high levels of hydrocarbons have been found in mussel tissues, 
which indicates that the mussels may be continuing to be contaminated. 

If the technique described above is successful, then this action is unlikely to cause an adverse 
effect and may provide tangible benefits to the mussels at the cleaned sites. Presumably, this 
technique would be applicable throughout the EVOS area, however, there is less information 
on the location of oiled mussel beds in areas outside of Prince William Sound. 

Conclusions 

Short-term effects: Negligible. 
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Long-term effects: Unknown. For direct restoration actions, effects are unknown 
because both of these actions still are being tested. The long- 
term effects of the Habitat Protection actions for reducing 
disturbance or preventing additional injury to intertidal organisms 
are 7 and will vary substantially between 
parcels. 

Impacts on Marine Mammals 

The greatest way to benefit the injured harbor seal populations is to determine what has 
caused the long-term decline of populations throughout the Gulf of Alaska. Such research 
activities cannot be analyzed in this FEIS because the environmental effects are dependent 
on the outcome of the research and how the results can be used for restoration. For this 
analysis we can consider only the effects of habitat protection and the two types of general 
restoration actions proposed in Chapter 2. Both of the proposed actions are information 
based programs that would be designed to change the impact of commercial fisheries or of 
subsistence harvest on the recovering seal populations. 

General Restoration 

Subsistence harvest is not believed to be the cause of the long-term decline of harbor seal 
populations in the Gulf of Alaska; however, any additional mortality may slow the recovery 
of injured populations. The subsistence harvest in Prince William Sound declined as a result 
of the oil spill; and in 199 1, harvest levels probably were less than 5 percent of the 
population. A healthy seal population would be able to easily sustain that level of harvest. 
Depending on the distribution, sex, and age of the animals harvested, a 5- percent harvest 
could negatively affect an injured population. 

Establish a Cooperative Propram between Subsistence Users and Research Scientists 
or Agencv Managers. One of the proposed actions would establish a cooperative program 
between subsistence users and research scientists or agency managers. The program would 
be designed to provide a two-way exchange of information that would provide benefits to all 
parties and could benefit the injured harbor seal population. For example, recent studies 
indicate that harbor seals may have a high site fidelity to molting and pupping areas (e.g., the 
same individuals consistently use the same areas) (Pitcher, 1990). If some of these areas 
show greater declines than other sites within Prince William Sound, redirecting harvest 
towards the healthier,--or the nonoiled, areas--could reduce any negative effects from the 
harvest without actually changing the number of animals harvested. 

Establish a Coooerative Propram between Commercial Fishermen and Apencv 
Managers. This program also cbuld reduce pressure on the injured seal populations. The 
program would provide information on deterrent methods and regulations. Ideally it would 
provide information to the scientists on the extent of the interactions between the commercial 
fisheries and the seals, and it would reduce the number of seal mortalities. The interactions 
with commercial fisheries probably would result in fewer deaths than from the subsistence 
harvest and are unlikely to be the cause of the seal decline; however, the more that can be 
done to minimize the effects of human-caused injury and mortality, the more likely it will be 
that the population will stabilize and recover. 
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Habitat Protection and Acquisition 

Harbor seals use haulout sites that are either in the intertidal zone or immediately adjacent to 
the intertidal zone; therefore, actions that occur on the upland are not likely to destroy the 
habitat. However, it is possible that habitat changes to the uplands may increase the amount 
of disturbance currently experienced at haulout sites on or near the parcel. Disturbance has 
been documented as adversely affecting harbor seals and other pinnipeds in other parts of 
their range (Allen et al., 1984; Esipenko, 1986; Johnson et al., 1989). These studies have 
shown that the greatest impacts fiom disturbances are at haulout sites during pupping and 
molting. During pupping, disturbance can result in higher pup mortality caused by 
abandonment, or fiom being crushed as the adults panic and return to the water (Johnson, 
1977). The greatest disturbance is caused when people walk near or through haulout sites 
(Johnson et al., 1989), but disturbance also can be caused by low-flying aircraft and by boats 
that approach too close to the haulouts. 

Habitat-protection criteria for parcels that may benefit harbor seals include ratings of: 

- "High" for parcels known to have a haulout of 10 or more seals on or immediately 
adjacent to the parcel; 

- "Moderate" for parcels with known haulouts with sporadic use and less than 10 seals; or, 
probable haulouts in vicinity of the parcel; or probable feeding in nearshore waters; and, 

- "Low" for possible feeding sites located in nearshore waters adjacent to the parcel (EVOS 
Restoration Team, 1993). 

Of the 8 1 parcels evaluated in the large parcel process, 25 of the parcels were ranked high, 
19 moderate, and 35 low and 2 parcels were ranked as having no benefit to harbor seals. 
Based on these rankings, the overall value of these parcels is moderate, although individual 
parcels may have exceptional value. If a higher cost per acre is assumed for the protection 
of these parcels, fewer of the parcels that are ranked low for multiple resources and services 
are likely to be protected. Under this scenario there would be limited effect on the benefits to 
harbor seals because only one parcel ranked high and one parcel ranked moderate for harbor 
seals would not be included. 

The actual impact that development on these parcels will have on the harbor seals depends 
on, among other things, the type of disturbance caused, the length and duration of the 
disturbance, and whether the haulout area is used for pupping or molting. Within the EVOS 
area, there have been no studies to document the amount or effects of current activities that 
may cause disturbance to harbor seals; so baseline data are unavailable. However, it is 
reasonable to assume that protection of upland habitats near haulout sites will reduce the risk 
of disturbance to the injured population. 

Aside fiom monitoring and research activities, and assuming that the actions previously 
described are implemented, none of the other actions proposed under this alternative for 
other resources or services are likely to impact harbor seals. 

Conclusions 

Short-term effects: Ne~lifzible. All of the proposed actions would require some time 
after implementation before any changes could be expected. 
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Long-term effects: Moderate Benefits. The proposed actions could reduce negative 
impacts on harbor seals and may result in increased recovery 
rates in local areas. 

There are three types of actions aside from research or monitoring that are considered in this 
alternative: habitat acquisition, cleanup of oiled mussel beds, and creation of a cooperative 
program between subsistence users and sea otter scientists and managers. 

Habitat Protection and Acquisition 

The benefit to sea otters of habitat protection actions on upland parcels is through reducing 
potential or actual disturbance. Sea otters appear to have a high tolerance to certain human 
activities, as evidenced by their abundance in highly travelled areas such as Orca Inlet near 
Cordova; however, their response to large-scale disturbances has not been studied. Large- 
scale disturbances, such as log-transfer sites, may force resident sea otters to leave the 
immediate area and causes a localized long-term loss in food availability as debris from the 
logs covers the substrate (Conlon and Ellis, 1979; Jackson, 1986). Disturbance is more 
likely to cause adverse effects on females with pups that concentrate in high quality habitats 
with abundant prey in the intertidal zones. 

Habitat-protection criteria for parcels that may benefit sea otters include ratings of 

- "High for parcels adjacent to known pupping concentrations; 

- "Moderate" for parcels adjacent to concentration areas for feeding and/or shelter; or, 
potential pupping areas; and 

- "Low" for feeding sites located in adjacent waters (EVOS Restoration Team, 1993). 

Of the 81 parcels evaluated in the large parcel process, 20 of the parcels were ranked high, 
16 moderate, and 42 low, and 3 parcels were ranked as having no benefit to sea otters. 
Based on these rankings, the overall value of these parcels is low to moderate, although 
individual parcels may be near habitat of exceptional value. If a higher cost per acre is 
assumed for the protection of these parcels, fewer of the parcels that are ranked low for 
multiple resources and services are likely to be protected. Because most of these parcels also 
were evaluated as being of low benefit to sea otters, the differences in the potential benefit to 
sea otters would change very little because most highly or moderately ranked parcels are still 
included. 

General Restoration 

Cleaning. Oiled Mussel Beds. This has been considered as a possible method to reduce the 
hydrocarbon exposure. Sea otters, especially juvenile otters and females with pups, depend 
on mussels for a large portion of their diet (Doroff and Bodkin, 1993). Mussels are found in 
shallower areas and are easier to obtain than other prey. Mussels occur in loose aggregations 
attached to intertidal rocks, or in dense aggregations (mussel beds) over pea gravel and silt 
sediments. Because mussels form a dense matt over the sediments and rocks, oil that was 
trapped beneath the mussels was not exposed to weathering and still remains toxic. It may be 
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possible to clean mussels in mussel beds, but this will not be possible in all habitats where 
oiled mussels occur. 

One of the possible explanations of the poor survival rate of post-weanling juveniles in the 
oiled areas is that they are continuing to be exposed to hydrocarbon contamination by eating 
oiled mussels. Concern over the possible continuing source of contaminations to sea otters 
and other higher order animals (e.g., black oystercatchers and harlequin ducks) led to 
feasibility studies to develop techniques to clean the sediments beneath the oiled mussel 
beds. One technique to be tested in 1994 lifts sections of the mussel beds and replaces the 
contaminated sediments with clean sediments without serious damage to the mussel beds 
(Babcock, pers. comm., 1994). Approximately 60 locations with oiled mussel beds have 
been identified in Prince William Sound. 

The extent and distribution of oiled mussel beds is still being determined and will be 
important in understanding the potential benefit to sea otters that can be gained fiom 
cleaning. There have been no studies to determine whether eating contaminated mussels is 
causing injury to the sea otter population. However, it is possible to consider the potential 
benefit in terms of the level of risk to exposure. For example, the telemetry study by Monnett 
and Rotterman (1 992) indicated that females and weanling sea otters did not range great 
distances between oiled and unoiled areas. If a group of sea otters spends many months 
feeding in bays that have several oiled mussel beds, they are at greater risk of exposure than 
sea otters that feed in areas with few or no oiled mussels. Of the oiled mussel beds identified 
so far, there are approximately 20 in Herring Bay off Knight Island; cleaning half or all of 
these mussel beds would greatly reduce the risk to the local population. If only 1 or 2 beds in 
the area were cleaned, it might not reduce the risk of exposure at all. Similarly, if the only 
source of oil in an entire bay was .from one mussel bed, removing that contamination could 
eliminate the majority of the risk to the local sea otters. 

Cleaning oiled mussel beds would be a labor intensive task that may last for several days at 
each location. Some short-term disturbance probably would occur; however, it is not likely 
to permanently displace the local sea otters. 

It is reasonable to assume that the ability of this action to reduce the risk of exposure is 
equally valid in other regions of the spill area. However, there is less information on the 
location of mussel beds and on the injury to the sea otter population. 

Establishinv Cooverative Program between Subsistence Users and Research Scientists 
or Agencv Managers. Establishing a cooperative program between subsistence users and 
research scientists or agency managers is another action that is appropriate under this 
alternative. The program would be designed to provide a two-way exchange of information 
that would provide benefits to all parties and could benefit the injured sea otter population. 
Recent records of the subsistence harvest of sea otters in the oil spill area indicate that 
harvest levels are relatively low but increasing throughout the EVOS area. If subsistence 
levels increase in areas where the populations were affected by the spill, the additional 
harvest may slow or prevent localized recovery. For example, the densities of sea otters in 
some oiled areas is still very low (Bodkin and Ballachey, pers. comm., 1994). If these areas 
are consistently harvested, redirecting harvest towards the healthier or the nonoiled areas 
could reduce any negative effects without actually changing the number of animals harvested. 
Likewise, sea otters can sustain a greater harvest of males and juveniles than of breeding 
females. 
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Without any restoration actions, it may be reasonable to estimate that sea otters in Prince 
William Sound will recover to their prespill abundance in 7 to 35 years once the population 
begins to increase. If subsistence harvest rates rise substantially in the oiled areas, recovery 
estimates based on a 10-percent growth rate are unlikely and it is possible that the more 
conservative estimate of 35 years would be extended. If a cooperative program can be 
established, it may be possible to sustain a higher harvest rate without changing the recovery 
rate of the injured population. 

Actions implemented for other resources or services are not expected to impact the sea otter 
populations or their recovery. 

Conclusions 

Short-term effects: ~ e g i i ~ b l e .  All of the proposed actions would take time before 
any results could be expected. 

Long-term effects: Moderate Benefits. The proposed actions improve the habitat 
quality through reducing the risk of exposure to oil, the potential 
for disturbance, and the impacts from subsistence harvest. These 
benefits could produce a change in abundance of sea otters in 
some areas but are not likely to produce a notable increase on a 
regional scale, 

Impact on Birds 

Jiarleauin Duck 

Habitat Protection and Acquisition 

The main value to harlequin ducks from upland habitat acquisition is that their riparian 
nesting and feeding habitat will be secured, and therefore their reproductive potential will not 
be jeopardized by development. Eighty-one land parcels were evaluated for benefits to 
harlequin ducks in the "large parcel process." Assuming a relatively high cost per parcel that 
would result in acquisition of only 62 parcels, 23 of these parcels were determined to be of 
high value to harlequin ducks, and 21 more were considered to be of moderate value. 
Together, 7 1% of the parcels in-this package have a moderate-to-high value for harlequin 
ducks, resulting a high overall benefit to this injured resource. By assuming a lower cost per 
parcel that would allow purchase of all 81 parcels, only one parcel of high value, and 4 
more of moderate value would be added to the package. Acquiring the more restrictive 
package of parcels would translate into a higher average benefit. 

General Restoration 

Cleaninp Oiled Mussel Beds. Cleaning oiled mussel beds is considered to be a possible 
means of reducing hydrocarbon exposure to harlequin ducks via their food chain. Mussels, 
clams, and other bottom prey of harlequin ducks continue to be contaminated by oil still 
buried in the sediments. Harlequin ducks eat the contaminated prey, thus contaminating their 
body tissues. Although as yet unproven, this sublethal contamination is suspected to interfere 
with normal reproduction, resulting in few new broods being seen in the oiled area since the 
spill. Production in the oiled area could eventually resume 6nce the buried oil is removed, 
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followed by a population increase. 

Conclusions 
- 

Short-term effects: Neplidble. The short-term effects through 1995 of land 
acquisition on harlequin duck population recovery are expected 
to benegligible, and populations are expected to remain at 1990- 
1993 levels. 

Long-term effects: High Benefits. The long-term effects of this alternative would 
have a high benefit for maintaining, protecting, and increasing the 
reproductive potential of harlequin ducks. Cleaning oiled mussel 
beds would eliminate the source of hydrocarbon contamination of 
body tissues, and also enhance the food base of local populations. 

Habitat Protection and Acquisition 

Protection of habitat would have a low overall benefit to the injured murre population, 
because there are no sizeable colonies and very few smaller colonies that are not already 
protected. This can be demonstrated with an analyses of the value to common murres of 
parcels being considered for acquisition in the "large parcel process." Assuming a relatively 
high cost per parcel that would result in acquisition of 62 of the 81 parcels that are being 
considered in this process, only one was determined to be of high value to murres, 7 more 
were considered to be of moderate value, and the remaining 54 were of low or no value to 
murres. The remaining 14 parcels in the large parcel process that could be purchased with a 
lower average parcel cost all haye a low value to murres. The overall value to common 
murres of either package of parcels is low. A seabird colony on privately owned Gull Island 
in Kachemak Bay has a colony of 10,000 common murres, and it is an attraction that several 
commercial tour boats visit daily in summer. Gull Island is considered to be a "small parcel" 
and is not included in the large parcel analysis. 

Conclusions 

Short-term effects: Nealitzible. All large--and most smaller--colonies of murres are 
already protected, so the benefit of habitat protection to murres 
would be negligible. 

Long-term effects: Low Benefits. The effect of this alternative on murre populations 
throughout the EVOS area would be low. However, acquisition 
of Gull Island in Kachemak Bay would ensure protection of this 
colony and thus may have a moderate long-term local benefit to 
murres. 

Piaeon Guillemot 
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Habitat Protection and Acquisition 

In Prince William Sound, the large majority of pigeon guillemot colonies are on Forest 
Service (USDA, Forest Service) land (Sanger and Cody, written comm., 1994) that is within 
the Nellie Juan-College Fjord Wilderness Study Area. Under current Forest Service policy, 
the study area is being managed as wilderness until such time as Congress resolves the Study 
Area's final status, and this area is thus not slated for logging (USDA, Forest Service, 1994). 
Two of the largest colonies in Prince William Sound, at The Pleiades and on Bligh Island, 
totaling approximately 3 percent of the 1993 breeding population, are on private land 
(Sanger and Cody, written comm., 1994). In the 197O8s, both of the latter colonies probably 
harbored larger numbers of nesting guillemots than at present. It is unlikely that two small 
colonies adjacent to private land that is currently being logged on the eastern, nonoiled 
portion of Prince William Sound, have been affected by the inland logging operations 
(Sanger and Cody, written comm., 1994). 

Prince William Sound and the Seal Bay area on Afognak Island (Cody, Fadeley and Gerlach, 
1993) are the only locations within the EVOS area with current, comprehensive knowledge 
of pigeon guillemot colonies, and the Seal Bay area has already been acquired. Knowledge 
of guillemot colonies elsewhere in the EVOS area, including Kenai Fjords National Park, is 
old and incomplete (USFWS, 1993). Specially-designed surveys are essential to locate and 
count guillemots at their colonies (Sanger and Cody, written comm., 1994), and these have 
not been done within the EVOS area outside of Prince William Sound and Seal Bay. 

The 81 parcels that were evaluated in the large parcel process were rated as high, moderate 
or low value for pigeon guillemots based on the following definitions. High, for parcels with 
known colonies on or immediately adjacent to the parcel, and with known feeding 
concentrations in nearshore waters. Moderate rankings for parcels with probable nesting and 
known feeding in nearshore waters. Low rankings were assigned to parcels with a low 
likelihood of nesting; but with pcssible feeding in nearshore waters (EVOS Restoration 
Team, 1993). By assuming a relatively high average cost that would allow acquisition of 62 
of the 81 parcels, 18 (28%) each were characterized as having a high or moderate value to 
guillemots, 23 (37%) had a low value, and the remaining 3 had no value to pigeon 
guillemots. Assuming a relatively low cost per parcel that would result in acquisition of all 
81 parcels adds 3,5,8, and 3 parcels, respectively, with high, moderate, low, and no value to 
pigeon guillemots. This exercise thus suggests qat  habitat protection would have an overall 
moderately beneficial effect on recovery of the injured pigeon guillemot population. 

General Restoration 

Predator Control Predator control has the potential to increase productivity of pigeon 
guillemots, but little is known about the nature of predation on guillemots throughout the 
EVOS area. Possible predator control methods might include live trapping and translocating 
predators; removing eggs fiom the nests of avian predators and replacing the live eggs with 
artificial ones so the adults do not lay a second clutch; installing predator exclosures; and 
deploying predator-proof nesting boxes. Studies are needed to determine the severity of 
predation at individual colonies, and ifwarranted, to design specific methods to reduce 
predation. An EVOS predator control project on Simeonoff and Chernebura Islands just 
outside the EVOS area will allow recolonization and a modest population increase by pigeon 
guillemots (V. Byrd, oral comm., 1994). Little is known about the current status of guillemot 
colonies elsewhere in the EVOS area (USFWS, 1993). 
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Conclusions 

Short-term effects: Nerrli~ble. Because there appears to be no development planned 
on private lands with known colonies of pigeon guillemots, the 
short-term effects of this alternative on population recovery 
would be negligible. 

Long-term effects: M & i .  In the long term, acquiring habitat where two 
of the largest colonies in Prince William Sound are located would 
moderately benefit population recovery and prevent further 
inroads to the injured population through habitat degradation. 

Habitat Protection and Acquisition 

Details of habitat use by marbled murrelets are still being clarified, and more studies are 
needed. Studies in Prince William Sound have shown that large, moss-covered limbs of old- 
growth conifers are the keystone of prime nesting habitat, but marbled murrelets have not 
been found in all of the old growth forest surveyed, and five of eight new nests found in 1994 
were on the ground (Kuletz, oral comrn., 1994). Nevertheless, current and possible future 
logging on private land is the single greatest threat to population recovery of marbled 
murrelets, and it poses the additional threat of reducing the population more. Acquisition of 
potentially prime nesting habitat would thus maximize the chances for the injured marbled 
murrelet population to recover while preventing further injury to the population through 
reduction of nesting habitat. 

Analyzing the value to marbled murrelets of land parcels being considered for acquisition in 
the "large parcel process" will help evaluate the overall effects of this alternative on marbled 
murrelet population restoration. By assuming a relatively high average cost that would allow 
acquisition of 62 parcels, 19 parcels (3 1%) were characterized as having a high value to 
murrelets, 3 1 (50%) more had a moderate value, 12 (1 9%) had a low value, and none were 
considered to have no value to marbled murrelets. Assuming a relatively low cost per parcel 
that would result in acquisition of all 81 parcels would add 3,5,8, and 3 parcels, 
respectively, with high, moderate, low, and no value to marbled murrelets. The main 
consideration, however, is that this alternative would result in a decrease in the funds - 
available for habiat acquisition, thus decreasing protection of potential nesting habitat. 

Conclusions 

Short-term effects: Hi& Benefits. Depending on the potential for imminent logging 
, on individual land parcels that contain prime murrelet nesting 

habitat (i.e., old growth coniferous forest), the short-term effects 
of land acquisition could be of high benefit. 

Long-term effects: Moderate Benefits. The long-term benefits of this alternative on 
individual parcels would be high, but due to the overall reduced 
amount of nesting habitat that could be acquired, the area-wide 
benefit to marbled murrelets would be only moderate. 
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Impact on Fish 

13iok Salmon 

Although Alternative 3 would provide limited restoration actions to assist natural recovery of 
wild-stock pink salmon populations, the only action that has been identified to restore wild- 
stock pink salmon populations is habitat protection and acquisition (EVOS Trustee Council, 
April, November 1993). 

Habitat Protection and Acquisition 

The criteria for parcels that maybenefit pink salmon include ratings of high for parcels with a 
high density of pink salmon streams or streams known to have exceptional value, moderate 
for parcels with an average density of pink salmon streams or streams with average 
production, and low for parcels with few or no pink salmon streams or streams with no 
production (EVOS Restoration Team, 1993). 

Habitat protection that may benefit wild-stock pink salmon populations according to 
Alternative 3 will depend on the average cost per acre and the final budget allocation, 
therefore, the number of parcels that may be purchased is expected to range between 62 
parcels and all parcels that are available. If all available parcels are purchased, the benefit is 
expected to provide moderate value for the pink salmon resource (Appendix A). Of the 81 
parcels that may be purchased fkom the estimated budget that is forecasted for this 
alternative, 0,38,25, and 18 have been rated as no, low, moderate, and high value, 
respectively, for pink salmon. A total of 53 percent of the parcels is rated as moderate or 
high value. 

If only 62 parcels are purchased, the benefit is expected to provide moderate value for the 
pink salmon resource (Appendix A). Of the 62 parcels that may be purchased fiom the 
estimated budget that is forecasted for this alternative, 0,25,20, and 17 have been rated as 
no, low, moderate, and high value, respectively, for pink salmon. A total of 60 percent of the 
parcels is rated as moderate or high value. 

Although the average value of forecasted habitat acquisition may not have a high overall 
rating for pink salmon, individuil parcels may have exceptional value. In the event that some 
of these parcels may not be protected through acquisition, the habitat will continue to have 
some measure of protection through the actions of normal resource agency planning and 
permitting requirements (Appendix C). 

Conclusions 

Short-term effects: Negligible. No benefits from habitat protection would accrue 
within one lifecycle. 

Long-term effects: Moderate Benefits. Habitat protection and acquisition actions 
would assist the recovery of the injured wild stocks of pink 
salmon by protecting important habitats. Long-term benefits, 
however, might accrue to only portions of the EVOS area. 
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Alternative 3 provides limited restoration actions to assist natural recovery of wild-stock 
sockeye salmon populations. Actions that may be implemented to restore these populations 
as part of Alternative 3 include habitat protection, and actions that may improve survival 
rates of sockeye salmon eggs by using egg incubation boxes, net-pen rearing or hatchery 
rearing (EVOS Trustee Council, April, November, 1993). 

Habitat Protection and Acquisition 

The criteria for parcels that may benefit sockeye salmon include ratings of high for parcels 
with sockeye salmon streams or systems known to have exceptional value, moderate for 
parcels with sockeye salmon streams or systems with average production, and low for parcels 
with few or no sockeye salmon streams or systems with low production (EVOS Restoration 
Team, 1993). 

Forecasted habitat protection that may benefit wild-stock sockeye salmon populations 
according to Alternative 3 would depend on the average cost per acre and the final budget 
allocation. Therefore, the number of parcels that may be purchased is expected to range 
between 62 parcels and all parcels that are available. If all available parcels are purchased, 
the benefit is expected to provide low value for the sockeye salmon resource (Appendix A). 
Of the 8 1 parcels that may be purchased from the estimated budget that is forecasted for this 
alternative, 16,48,8, and 9 have been rated as no, low, moderate, and high value, 
respectively, for sockeye salmon. A total of 21 percent is rated as moderate or high value. 

If only 62 parcels are purchased, the benefit is expected to provide low value for the sockeye 
salmon resource (Appendix A). Of the 34 parcels that may be purchased from the estimated 
budget that is forecasted for this alternative, 16,33,6, and 7 have been rated as no, low, 
moderate, and high value, respectively, for sockeye salmon. A total of 21 percent is rated as 
moderate or high value. 

Although the average value of forecasted habitat acquisition may not have a high overall 
rating for sockeye salmon, individual parcels may have exceptional value. In the event that 
some of these parcels may not be protected through acquisition, the habitat will continue to 
have some measure of protection through the protective actions of normal resource agency 
planning and permitting requirements (Appendix C). 

General Restoration 

Action 1: EFV Iincubation Boxes. These boxes have been used highly successfully in the 
Copper River drainage to develop a small wild-stock population of sockeye salmon into an 
estimated annual total return of approximately 200,000 adult fish, with an estimated annual 
commercial harvest of over 100,000 fish (Roberson and Holder, 1993). Other experiments 
to incubate sockeye and chum salmon eggs in egg incubation boxes in Prince William Sound 
were less successful (Jackson, 1974), however, when properly installed, these units control 
the water flow, substrate type, sedimentation, and predation to provide egg-to-fry survival 
rates as high as 90 percent. This compares quite favorably with an expected survival rate of 
12 to 43 percent of eggs laid in redds by spawning sockeye salmon (Drucker, 1968) where 
survival may be affected by extremes of environmental conditions. 
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The potential contribution of egg incubation boxes for the restoration of sockeye salmon 
stocks in the oil spill area would be limited to drainages with: (1) limited successll 
reproduction; (2) spring areas with appropriate physical features and water quality and 
quantity; and (3) underutilized rearing capacity for the sockeye salmon fry that are produced. 

Although extensive surveys to locate potential sites to apply this technique have not been 
performed, if suitable locations can be identified within drainages that presently support 
small populations of sockeye salmon, this technique may be applied to help restore those 
populations without a major intrusion into the environment or the fish stock. 

Action 2: Net-Pen rear in^. This practice has been widely applied to increase the survival 
rate of all salmon species. This technique, however, has only recently been applied 
successllly for sockeye salmon because most previous attempts have failed because sockeye 
salmon are particularly susceptible to the disease, infectious hematopoietic necrosis virus 
(IHNV) (Mr. Terry Ellison, ADF&G, oral cornm. 1994). 

Although the net-pen rearing technique has been applied in both fi-eshwater and saltwater, 
most success has been achieved with fi-eshwater rearing because the early lifestages from 
only a few stocks of sockeye salmon can survive in saltwater. Burke (1 993), however, 
described a highly successful program for rearing juvenile sockeye salmon in saltwater net 
pens to the smolt stage, but only after they had been fed first in fi-eshwater hatchery raceways. 
Consequently, although net-pen rearing of sockeye salmon in saltwater may have excellent 

'potential for a hatchery-based application, it is of limited value for protection and restoration 
of wild stocks except where it may be used to create an alternate opportunity for commercial 
fishermen. 

Juvenile sockeye salmon typically spend up to 3 years rearing in freshwater (Burgner, 199 1). 
During this period, the mortality rate between the fry and smolt stages may range fi-om 86 to 
99 percent (Roberson and Holder, 1993); but fry held in net pens are largely protected fi-om 
predators and food is provided, so the mortality rate is low while they are in the pens. Net- 
pen rearing of sockeye salmon fry in freshwater has not been widely applied; however, 
Schollenberger (1 993) and Zadina and Haddix (1 990) have reported good success with this 
strategy. 

Net-pen rearing of sockeye salm'bn fry to increase their survival rate potentially may be 
employed in many systems throughout the EVOS area. Only two key ingredients are 
necessary: a source of fry and a suitable site to anchor and service the net pens. Fry may be 
captured from a spawning stream or transferred from a hatchery. Careful application of the 
net-pen rearing technique would increase the numbers of emigrating sockeye salmon smolts 
and returning adults with minimal undesirable effects on the population or the lake-rearing 
system. The magnitude of the benefit will depend on the numbers of captive fry that can be 
accommodated. 

Although restoration, development, and enhancement of wild salmon stocks with fish-cultural 
techniques has been widely applied in the Pacific northwest, this strategy is not fully accepted 
within the fisheries profession Wlborn, 1992; Martin, Webster and Edwards, 1992). 
Hatchery-produced fish typically can be harvested at a higher rate than most wild stocks. 
Consequently, if wild stocks are harvested with hatchery-produced fish, there may be a 
danger that the wild stocks may be overharvested Plborn,  1992). A good harvest- 
management strategy must be developed so the hatchery-produced stocks can be harvested in 
a separate time or place. Every fish-culture program must be carefully structured, planned, 
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and controlled to avoid or minimize potential risks of change in the genetic makeup and 
health of the wild stocks (Hindar, Ryman and Utter, 1991; ADF&G, 1983; Holland-Bartels, 
Burger, andKlein, 1994; Meyers et al., 1988; Davis et al., 1985). Additional state and 
federal pennits and a site-specific NEPA compliance review may also be required before a 
project is implemented (Appendix C, Section 1). 

Action 3: Hatcherv Rearinv. This method of rearing sockeye salmon has had a long 
history in Alaska; however, during the last decade, this strategy has been improved and it has 
produced dramatic innovations and results (Ellison, 1992). In Alaska, cultured juvenile 
sockeye salmon have been released as fry, presmolts, and smolts. Each life stage has its own 
particular logistical, biological, and fish cultural constraints and advantages. Fry are less 
expensive to rear, transport, and'release; but they require at least 1 year of rearing in a lake 
before they smoltifl, and they would not survive to the adult stage as well as presmolts or 
smolts. Fry that are retained and fed in hatchery raceways may be released in late fall as 
presmolts. These young fish require few resources from the lake system during the winter 
and emigrate as smolts in the spring. Sm~lts  are expensive to rear and transport, but they 
will survive better to the adult stage; however, they can be released as migrants without 
reliance on freshwater rearing. 

Injured wild stocks may be helped directly by a rearing and release program for those stocks; 
or the wild stocks may be helped indirectly by creating an alternate opportunity for the 
commercial fishers to divert fishing pressure away from the injured wild stocks. For direct 
restoration, fry-rearing programs would be limited to those drainages where the forage is 
underutilized by the naturally produced fry. Presmolt- and smolt-rearing programs, however, 
can provide direct restoration with little or no effect on plankton populations. 

Although restoration, development, and enhancement of wild salmon stocks with fish-cultural 
techniques has been widely applied in the Pacific northwest, this strategy is not filly accepted 
within the fisheries profession e lborn ,  1992; Martin, Webster and Edwards, 1992). 
Hatchery-produced fish typically can be harvested at a higher rate than most wild stocks. 
Consequently, if wild stocks are harvested with hatchery-produced fish, there may be a 
danger that the wild stocks may be overharvested @lborn, 1992). A good harvest- 
management strategy must be developed so the hatchery-produced stocks can be harvested in 
a separate time or place. Every fish-culture program must be carefilly structured, planned, 
and controlled to avoid or &e potential risks of change in the genetic makeup and 
health of the wild stocks (Hindar, Ryman and Utter, 1991; ADF&G, 1983; Holland-Bartels, 
Burger, and Klein, 1994; Meyers et al., 1988; Davis et al., 1985). Additional state and 
federal permits and a site-specific NEPA compliance review may also be required before a 
project is implemented (Appendix C, Section 1). 

Conclusions 

Short-term effects: Low Benefits. Some benefits in some drainages may accrue 
within one lifecycle. 

Long-term effects: High Benefits. These actions wouldassist the recovery of the 
injured wild sockeye salmon stocks; however, some of these 
actions may be more beneficial in certain portions of the EVOS 
area and some other populations may not become restored. 
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Alternative 3 includes only one restoration action to assist the natural recovery of Pacific 
herring--habitat protection and Gquisition (EVOS Trustee Council, April 1993). 

Habitat Protection and Acquision 

The criteria for parcels that may benefit Pacific herring include ratings of high for parcels 
with documented consistent annual Pacific herring spawning along the parcel shoreline, 
moderate for parcels with occasional spawning along the parcel shoreline, and low for 
parcels with no documented Pacific herring spawning along the parcel shoreline, but a 
possible feeding area (EVOS Restoration Team, 1993). 

Habitat protection that may benefit Pacific herring populations according to Alternative 3 
would depend on the average cost per acre and the final budget allocation. Therefore, the 
number of parcels that may be purchased is expected to range between 62 parcels and all 
parcels that are available. If all available parcels are purchased, the benefit is expected to 
provide moderate value for the Pacific herring resource (Appendix A). Of the 81 parcels that 
may be purchased fi-om the estimated budget that is forecasted for this alternative, 7,30,29, 
and 15 have been rated as no, low, moderate, and high value, respectively, for Pacific 
herring. A total of 54 percent of the parcels is rated as moderate or high value. 

If only 62 parcels are purchased, the benefit is expected to provide moderate value for the 
Pacific herring resource (Appendix A). Of the 62 parcels that may be purchased fiom the 
estimated budget that is forecasted for this alternative, 3,20,25, and 14 have been rated as 
no, low, moderate, and high valve, respectively, for Pacific herring. A total of 63 percent of 
the parcels is rated as moderate or high value. 

Although the average value of forecasted habitat acquisition may not have a high overall 
rating for Pacific herring, individual parcels may have exceptional value. In the event that 
some of these parcels may not be protected through acquisition, the habitat will continue to 
have some measure of protection through the actions of normal resource agency planning and 
permitting requirements (Appendix C). 

Conclusions 

Short-term effects: Negli~ble. No benefits would accrue within one lifecycle. 

Long-term effects: Moderate Benefits. Habitat protection and acquisition actions 
may have a long-term value to Pacific herring stocks in the 
EVOS area by helping to assure maintenance of reproductive 
potential. Some habitat areas would recover sooner than others. 

Social and Economic Archaeoloaic;allCultural Resources 
Impacts 

Habitat Protection and Acquisition 

It is assumed that 62 large parcels would be purchased under this alternative. These parcels 
contain low (no known or suspected cultural resources/sites on parcel), moderate (no 
si@icant cultural resources/sites on or adjacent to parcel), or high (documented 
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concentration or sigtllficant cultural resources/sites on parcel) potential for benefiting cultural 
resources as analyzed by the Habitat Protection Work Group (November 30, 1993). If low 
potential benefit on a parcel is assigned a value of 1, moderate potential benefit a value of 2, 
and high potential benefit a valug of 3, these parcels average 2.1 (or slightly higher than 
moderate). These estimates reflect known sites--not all of the sites present--in the EVOS 
area. Not all sites have been found, so the actual benefit to cultural resources may be greater 
than reflected in these estimates. 

This analysis does not take into consideration small parcel acquisition, which is currently 
under evaluation. It also is possible that land prices will be lower or higher than those 
assumed here. That may result in the purchase of more parcels (possibly all 8 1 identified 
parcels) or fewer parcels. Habitat acquisition and protection may have a low short- term 
benefit. Moderate long-term benefits from habitat acquisition are likely to accrue primarily 
through (1) placing private lands under public management and application of Federal and 
State cultural resource-protection laws, and (2) reducing the likelihood of damage to cultural 
resources resulting fiom extractive activities (such as logging), or other developments. 

General Restoration 

The 12 percent of total funding available for general restoration under this alternative could 
fund projects that directly affect the cultural resources of the EVOS area. General-restoration 
actions may include activities on individual sites (site stabilization, site-salvage excavations, 
site monitoring and stewardship) or in local communities (archaeological repositories). On- 
site work often can be combined with community activities, as is envisioned in the site 
stewardship program. Each of the proposed actions considered here could be implemented 
independently or in combination,yith any of the others. The most effective approach is 
comprehensive, tailoring combinations of actions within each community whose cultural 
resources were injured by the spill. 

Stabilize Archaeolo~ical Sites. Archaeological sites aiTected through erosion begun or 
worsened by oil spill activities may be stabilized to slow or stop the erosion. Stabilization 
may entail recontouring parts of the sites to cover up exposed archaeological deposits. This 
would reduce the visibility of artifacts and so reduce chances of looting or vandalism. This is 
a relatively nondestructive alternative when compared to archaeologically excavating the 
sites or allowing damage to continue. 

Stabilization is a site-specific activity that may be accomplished through several different 
methods. Some sites are located along high-energy shorelines or in high-energy intertidal 
areas and may not be suited to stabilization. Also, stabilization techniques that produce 
contrast with surrounding terrain may draw visitation rather than protect against visitation. 
The benefit of stabilization is to preserve the temporary (requiring periodic maintenance) or 
permanent integrity of the site. This would have an immediate benefit of moderate to high 
level in the short term but may have the potential to preserve sites and reduce damage at a 
high level over the long term. 

Excavate Archaeolo~ical Sites. Not all sites can be stabilized, whether for physical or 
economic reasons. Ongoing vandalism, looting, and erosion of archaeological sites in the 
EVOS area can be mitigated through salvage excavation instead of stabilization. Excavation 
and stabilization can also be done on the same site. Scientific excavation of the sites most in 
danger of destruction can yield information important to understanding the history and 
prehistory of the EVOS area, a major element of Alaska's cultural heritage. Excavation can 
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also remove human remains and funerary objects associated with the ancestors of 
contemporary people living in communities in the spill area. These remains could be moved 
to locations less likely to be disturbed by looters or vandals, or unearthed by ongoing erosion. 

One effect of excavation is permanent destruction of the excavated portions of the sites. This 
destruction, however, is controlled and exactly delimited, allowing for the appropriate care 
and analysis of removed items and associations. Without archaeological excavation, damage 
to, and eventual destruction of, several of the sites may continue with neither the public nor 
the resource benefiting. The short- and long-term benefits of salvage excavation of highly 
endangered sites therefore would be high. This action both protects the sites fiom lkther 
looting and vandalism and mitigates the spill-related damage already incun-ed. Some 
salvage-excavation projects have already been funded by the Trustee Council. 

Site Monitorinv and Stewardship. Archaeological site-stewardship programs active in 
Arizona, Arkansas, and Texas have demonstrated the utility of public education and 
increased oversight of sites for reducing continuing vandalism. A site-stewardship program 
for the EVOS area would combine public education and site monitoring through recruitment, 
training, coordination, and maintenance of a corps of interested local citizens to watch over 
nearby archaeological sites. Sites to be monitored by local residents would be identified by 
landowners and managers on the basis of past and ongoing vandalism and erosion. Law 
enforcement officials may be involved during investigations or when called to sites to 
intercept active vandalism. 

The benefits of site stewardship would be an increased knowledge and appreciation of 
archaeological methods of site monitoring and decreased site vandalism. These benefits may 
begin within the first year of im~lementation and continue for an indefinitely long term. The 
benefits of this action in the short term would be low but are potentially high in the long term 
as site stewards become better trained and knowledge of the program is disseminated among 
people who are or may be inclined to damage sites. The action has additional importance in 
its involvement of local individuals and communities in protecting cultural resources. 

Archaeolo~v Repositories. Communities within the spill-~ected area increasingly express 
a desire that archaeological materials remain in (or at least are regularly returned to) their 
area of origin for display and interpretation. Local preservation of artifacts and interpreting 
of Native heritage is proposed as a means to offset the increasing loss of artifacts and 
disturbance of Native graves in the spill area. 

Placing artifacts in a local repository and using that repository as a base for interpreting 
cultural resources could help better educate residents and area visitors about practices of the 
past and the continuity of that past with the present and the future. These repositories may be 
established through modifying existing structures or by building new structures to 
accommodate collections. These would be located in communities within the oil spill area 
and could serve as local foci for heritage-oriented activities. The short-term benefit of this 
action may be to restore a feeling of involvement with and oversight of the cultural heritage 
of which local communities are part. This would be immediate but moderate. Long-tern 
benefits are high in terms of enhanced community involvement. It is this involvement that 
would address spill-related injury to the sense of cultural continuity and connectedness within 
the local communities. 
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Conclusions 

Short-term effects: Moderate Benefits. The proposed actions would extend cultural 
resource law protection to some lands now under private 
ownership. These actions also would begin restoration of 
damaged archaeological resources. 

Long-term effects: Moderate Benefits. The proposed actions could reduce negative 
impacts on cultural properties and accomplish restoration of 
some damaged archaeological resources. 

Habitat Protection and Acquisition 

It is assumed here that 62 large parcels would be purchased. These parcels contain low 
(status as a subsistence-use area unknown), moderate (known historic subsistence-use area, 
which may be used again), or high (known current subsistence-use area) potential for 
benefiting subsistence as analyzed by the Habitat Protection Work Group (November 30, 
1993). If low potential benefit on a parcel is assigned a value of 1, moderate potential 
benefit a value of 2, and high potential benefit a value of 3, these parcels average 2.4 (or 
between moderate and high). 

The short-term benefits of habitat protection and acquisition on the recovery of subsistence 
species and subsistence use may be low because of a lack of immediate change in the existing 
condition. Protecting lands from the habitat degradation associated with extractive activities 
(such as logging), or other developments may help keep recovering subsistence resources 
from being further impacted and might help them recover more quickly. As a result, long- 
term benefits to subsistence would likely be low to moderate. 

This analysis does not take into consideration small-parcel acquisition, which is currently 
under evaluation. It also is possible that land prices may be lower or higher than those 
assumed here. That would result in the purchase of more parcels (possibly all 81 identified 
parcels) or fewer parcels. 

General Restoration 

The additional funds allotted for general restoration could field projects that directly affect 
subsistence resources and activities within the EVOS area. 

Subsistence-harvest levels appear to be at or near prespill levels in most communities in the 
EVOS area. However, many subsistence users believe that subsistence food sources remain 
contaminated and are therefore dangerous to eat. The perception persists among village 
residents that subsistence species continue to decline or have not recovered form the oil spill. 
Health advisories against eating clams %om obviously oiled beaches are still in effect. 
Shifting to noncustomary species or noncustomary subsistence locations also persists. The 
cultural values provided by gathering, preparing, and sharing food are not yet reintegrated 
into community life. 

Several general restoration actions that meet the criteria for this alternative and that could 
directly and beneficially affect subsistence species have been identified. These proposed 
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actions could be conducted independently from each other or in combination. The following 
summarizes some of the information fkom other resource-specific sections for this alternative 
as they apply to subsistence. Please refer to those sections concerning individual species 
elsewhere in the discussion of Alternative 3 for additional detail. 

Harbor Seals. The decline in the subsistence harvest of harbor seals may have helped 
stabilize the population. The proposed action to implement cooperative programs between 
subsistence users and agencies to assess the effects of the subsistence harvest may help in 
sorting out which localities would be best utilized (or best left alone) for subsistence use in 
order to optimize natural recovery of the populations. This would be a moderate long-term 
benefit, taking as long as 5 to 10 years to establish a measurably sigdicant benefit. This 
action has the advantages of relatively low cost and spinoff value in improving 
communication between agency'biologists and subsistence users. Cooperative programs 
proposed for reducing incidental take of harbor seals during fishing likewise may have low 
short-term benefits but may have moderate long-term benefits in 5 to 10 years. Reducing 
disturbance at haulout sites in the oil spill area may have a negligible benefit in the short term 
and a moderate benefit in the long tern. 

Sea Otters. One of the proposed actions would establish a cooperative program between 
subsistence users and research scientists or agency managers. While subsistence harvests are 
not a signif~cant impact on sea otter populations, both agency biologists and subsistence 
users would benefit from the additional interaction and information sharing that would grow 
from such an action. Traditional knowledge of sea otter behavior and their relation to other 
parts of the ecosystem may be more extensive than is presently recognized by agency 
biologists. Similarly, the present range and concentration of sea otters may be better 
understood by agency biologists than is presently recognized by many subsistence users. 
This type of action may have little benefit immediately or in the short term on the recovery of 
sea otters, but the long-term benefit on management efforts--and so on the sea otter 
populations--could be simcant. 

Intertidal Orpanisms. Fucus, one of the central elements in intertidal ecosystems, is 
important to subsistence users as food and as habitat for other subsistence resources. A 
proposed pilot project would transplant Fucus to increase its population in the high intertidal 
zone. Recovery of Fucus is estimated at a decade. This would have i n ~ i ~ c a n t  short-term 
benefits but may have moderate long-term benefits to subsistence users. 

Sockeve Salmon. The use of egg incubation boxes has been proposed to restore or enhance 
sockeye salmon populations in the spill area. It is estimated that short-term benefits would 
be moderate, drainage-specific increases in populations. Long-term benefits would be low 
because of the scarcity of appropriate sites. If appropriate sites are found near villages, this 
technique has the potential for working very well locally to increase the amount of sockeye 
salmon available (in both the long and short terms) for subsistence use. 

Net-pen rearing of sockeye salmon fry has been proposed to increase their survival rate. 
Since there are many appropriate locations for net pens in the EVOS, it is estimated that this 
technique would have locally high short- and long-term benefits on the sockeye salmon 
populations. The advantage to subsistence users would be a corollary benefit. 

Hatchery rearing of sockeye salmon has been proposed, with release possible as fed fky, 
presmolts, and smolts. A number of project types are applicable, using different 
combinations of biological, physical, logistical, and technological factors. The short-term 
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benefit of this type of action is likely to be low because it would take some time to establish 
the populations. The long-term benefit to sockeye salmon populations is estimated to be 
high, as several generations of improved survival rates to the smolt stage leading to the 
increased numbers of returning adults. The benefit to subsistence users may increase as 
populations of sockeye salmon increased. The benefit to subsistence users may increase if 
wild stocks were separated from hatchery stocks. Concentration on hatchery stocks by 
commercial fisheries could reduce competition for wild stocks. 

Subsistence Food Testinv. One of the main elements in the damage to subsistence users in 
the spill area is the fear that once-safe subsistence foods are no longer safe to eat. An action 
has been proposed to conduct tests on subsistence foods to determine the amount of 
contamination, if any, in various,types of subsistence foods. This action would provide 
immediate information to subsistence users, providing short and long-term high level benefit 
to their sense of security. 

Conclusions 

Short-term effects: Low Benefits. The proposed actions would start stabilization or 
enhancement of species important for subsistence use, but higher 
levels of change are expected to accrue over an extended time 
period. 

Long-term effects: Moderate Benefits. The proposed actions may help locally to 
reduce the negative impacts on species important to subsisence 
use, as well as improve subsistence users' confidence in 
determining the healthfulness of subsistence foods. 

Recreation and Tourism 

Habitat Protection and Acquisition 

It is assumed that 62 large parcels would be purchased under this alternative. These parcels 
contain low (low to no recreational use; access may be difficult), moderate (receives 
occasional public use; adjacent waters used for recreational boating; adjacent area receives 
high public use), or high (receives regular, high directed public use; highly visible to a large 
number of recreationistsltourists) potential for benefiting cultural resources as analyzed by 
the Habitat Protection Work Group (November 30, 1993). If low potential benefit on a 
parcel is assigned a value of 1, moderate potential benefit a value of 2, and high potential 
benefit a value of 3, these parcels average 1.9 (or slightly lower than moderate). The benefit 
to recreation and tourism of habitat protection and acquisition may be low in the short term 
but moderate to high in the long term. These benefits would derive from protection of the 
scenic, wildlife, and undeveloped characteristics important for recreation values in the 
parcels being evaluated for acquisition. Extractive economic activities may reduce the 
recreational visual appeal of the landscape, shift or reduce wildlife-viewing possibilities, and 
eliminate the relative lack of developed (logged or mined) character, thereby reducing the 
overall utility of those and surrounding areas for recreational purposes. 

General Restoration 

General restoration strategies for recreation and tourism are to preserve or improve the 
recreation and wilderness values of the spill area, remove or reduce residual oil if it is cost- 
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effective and less harmful than leaving it in place, and monitor recovery. In this alternative, 
the focus would be on removing residual oil and residual cleanup materials. 

Recovery of recreation and tourism is largely dependent on the recovery of natural resources. 
Shifting of recreational use sites from injured to uninjured areas is likely to continue as long 
as injured sites appear injured. Once sites are returned to an uninjured condition, they may 
again be used by recreationists. Removing residual oil and traces of cleanup activities is an 
integral part of re-establishing previous recreation and tourism use areas. In the meantime, 
sites not injured directly by the spill are being impacted through new or increased use. Use 
patterns continue to change in relation to the recovery of the resources, perceptions, and the 
benefits of restoration projects. Removing residual oil on beaches important for recreational 
use may have moderate short-tern benefits. The long-term benefits of this action may be 
high locally, but are estimated to be moderate overall. 

Conclusions 

Short-term effects: Low Benefits. The proposed actions would require some time 
after implementation before low amounts of change in numbers of 
visitors or locations of recreation or tourism activities are 
noticeable. 

Long-term effects: Moderate Benefits. The proposed actions would provide some 
level of protection for lands against extractive activities and may 
locally stabilize existing recreation opportunities. 

Habitat Protection and Acquisition 

Wilderness Character. It is assumed that 62 large parcels would be purchased undsr 
Alternative 3. These parcels contain low (highlmoderate evidence of human development 
and/or ongoing activities), moderate (area remote; evidence of human development andlor 
ongoing activities), or high (area remote; little or no evidence of human development) 
potential for benefiting wilderness as analyzed by the Habitat Protection Work Group 
(November 30, 1993). If low pCitentia1 benefit on a parcel is assigned a value of 1, moderate 
potential benefit a value of 2, and high potential benefit a value of 3, these parcels average 
2.4 (or somewhat higher than moderate). This analysis does not take into consideration small 
parcel acquisition, which is currently under evaluation. It also is possible that land prices 
will be lower or higher than those assumed here. That may result in the purchase of more 
parcels --possibly all identified parcels -- or fewer parcels. Short term, there would be few 
changes in the existing conditions of Wilderness Areas, and so low effect. Acquisition of 
parcels of land adjacent to or near designated Wilderness may extend protection to the 
wilderness character of those parcels, and so expand the Wilderness areas de facto, i.e., 
without extending the actual Wilderness designation. No lands would become designated 
Wilderness Areas or Wilderness Study Areas without formal State or Federal legislative 
action. There would be a long-term moderate to high level of protection to this de facto 
wilderness, with benefits derived from protecting areas from extractive activities. 

Designated Wilderness. By maintaining the integrity of the ecosystems that extend beyond 
designated Wilderness Areas and Wilderness Study Areas, and by protecting the viewsheds 
and other wilderness characteristics important to the value of those areas, Alternative 3 
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would have a moderate to high benefit to designated Wilderness. Public perception of 
recovery of damage to Wilderness by the EVOS is likely to be mixed, with some people 
believing that habitat acquisition and protection does not assist in recovery and others 
believing that habitat acquisition and protection is the only way to accomplish recovery. 

General Restoration 

Some on-the-ground general restoration actions could be funded as general restoration 
projects under Alternative 3. General restoration actions could include any that assist 
recovery of injured resources or that prevent further injury. Any of these that increase 
wildlife populations may have spinoff effects that would provide low improvements to 
wilderness characteristics in the EVOS area, both for de facto wilderness and designated 
Wilderness. These improvements are likely to occur through increased wildlife populations 
in injured species. 

The definition of recovery of designated Wilderness areas is assumed to hinge on removal of 
traces of oil, material left over from cleanup activities, and public perception that the areas 
are recovered. The only General Restoration activity for designated Wilderness identified in 
this alternative is removal of residual oil andlor residual cleanup materials still existing in 
isolated pockets in Wilderness areas. Only projects that provide substantial improvement 
over natural recovery would be allowed. Short- term benefits of oillmaterial cleanup would 
be immediate but low. Long-term benefits are estimated to be low as well. Public 
perception about the continued presence of oil spill damage within designated Wilderness 
would not change considerably. 

Conclusions 

Short-term effects: Low Benefits. The proposed actions may provide local recovery 
of wilderness character, but substantial changes are expected to 
occur gradually. 

Long-term effects: Moderate to Hi& Benefits. The proposed action would extend 
protection &-om extractive developments to now-private lands 
having considerable wilderness character, maintaining the 
integrity of those ecosystems and their wilderness character. The 
action would also protect the extended wilderness characteristics 
of designated Wilderness. 

Alternative 3 would provide restoration actions to assist replacement of harvest opportunities 
that were lost because of fishing closures or harvest restrictions that occurred as a result of 
the EVOS. Actions that may be implemented as part of Alternative 3 include habitat 
protection and acquisition and creation of new hatchery-produced runs (EVOS Trustee 
Council, April, November 1993). 

Habitat Protection and Acquisition 

Habitat protection may benefit commercial fishing opportunities by providing long-term 
protection for natural production and stability of wild stocks of pink and sockeye salmon and 
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Pacific herring. The criteria for these parcels that may benefit commercial fisheries depend 
on the values assigned for those species (EVOS Restoration Team, 1993). 

Habitat protection that may benefit replacement of lost opportunities for commercial fishing 
according to Alternative 3 will depend on the average cost per acre and the final budget 
allocation. Therefore, the number of parcels that may be purchased is expected to range 
between 62 parcels and all 81 parcels that are available. If all available parcels are 
purchased, the benefit is expected to provide low to moderate value for commercial 
fisheries. If only 62 parcels are purchased, the benefit is expected to provide low to 
moderate value (Appendix A). 

Although the average value of forecasted habitat acquisition may not have a high overall 
rating for commercial fisheries, individual parcels may have exceptional value. In the event 
that some of these parcels may not be protected through acquisition, the habitat will continue 
to have some measure of protection through the actions of normal resource agency planning 
and permitting requirements (Appendix C). 

General Restoration 

Create New Hatcherv Runs. For commercial fishing resources, actions considered under 
Alternative 3 may replace lost opportunities by creating new hatchery-produced runs of 
salmon. Development of new runs of pink, sockeye, and chum salmon may benefit 
commercial fishing by providing an alternate location, timing, or stock for commercial 
fishing activities and if the brood-stock selection for these new runs and the release site were 
carefully selected, there would be minimal interception of injured wild stocks. Good fishery 
management practices combined with a redistribution of the fishing fleet, would enable an 
intensive commercial fishery to harvest these stocks. 

Specific actions that may be considered can be expected --either alone or collectively-- 
produce new runs of sufficiently large numbers of adult pink, sockeye or chum salmon to 
accommodate a reasonable portion of the fishing fleet and provide a harvest that may be 
separated in time or space from existing fisheries. Several potential actions that may provide 
these fish by development of new hatchery runs entail actions that have been described for 
restoration of wild stocks of pink and sockeye salmon (e.g., rear and release fry, presmolts, or 
smolts) or habitat manipulation to increase production of selected stocks (e.g., lake 
fertilization, migration corridor improvements, spawning channels, etc.) ( Appendix C). The 
actions and methods remain the same, but the brood stock selection (e.g., source, species, 
timing, etc.), release strategies (e.g., age, size, location, etc.), and the harvest management 
(harvest rate, timing, location, etc.) may be selected to benefit commercial fishers and, 
perhaps, particular gear types. 

ADF&G and PNP aquaculture organizations have established a modern fisheries 
enhancement program in the EVOS area and have developed new runs of salmon for harvest 
by commercial fishers. Excellent success has been achieved with most of these programs 
which have developed new self-sustaining or hatchery-produced runs of fish (Ellison, 1992); 
however, some locations that arc accessible to the fishmg fleets remain as opportunities for 
juvenile fish imprinting and adult fish terminal harvest areas. 

Every fisheries restoration, development, or enhancement prograin must be carefully planned 
and managed to avoid risks to wild stocks, and the fish-culture program must be carefully 
structured and controlled to avoid or minimize potential changes in the genetic makeup and 
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health of the wild stocks that might be caused by the program. Although restoration, 
development, and enhancement of wild salmon stocks with fish-cultural techniques has been 
widely applied in the Pacific northwest, this strategy is not filly accepted within the fisheries 
profession (Hilborn, 1992; Martin, Webster and Edwards, 1992). Hatchery-produced fish 
typically can be harvested at a higher rate than most wild stocks. Consequently, if wild 
stocks are harvested with hatchery-produced fish, there may be a danger that the wild stocks 
may be overharvested Blborn, 1992; Seeb, 1993). A good harvest-management strategy 
must be developed so the hatchery-produced stocks can be harvested in a separate time or 
place. Every fish-culture program must be carefully structured, planned, and controlled to 
avoid or minimize potential risks of change in the genetic makeup and health of the wild 
stocks (Hmdar, Ryrnan and Utter, 1991; ADF&G, 1983; Holland-Bartels, Burger, and Klein, 
1994; Meyers et al., 1988; Davis et al., 1985; Seeb, 1993). Additional state and federal 
permits and a site-specific NEPA compliance review may also be required before a project is 
implemented (Appendix C, Section 1). 

Conclusions 

Short-term effects: Ne~lipible. New runs probably could not be established within 
one lifecycle to support new commercial fisheries to replace 
opportunities lost because of fishing closures or reduced harvests. 

Long-term effects: Modcrate Benefits. These actions would assist the replacement 
of lost commercial fishing opportunities; however, some portions 
of the EVOS area would obtain greater benefits than others. 

SDort Fishing 

Sport fishing was disrupted throughout most of the EVOS area because of the oil spill, and 
populations of several important sport fish species were damaged. Lost sport fishing 
opportunities may be replaced by creating new sport fisheries for salmon or trout. 
Alternative 3 would provide restoration actions to assist replacement of harvest opportunities 
that were lost because of fishing closures or harvest restrictions that occurred as a result of 
the EVOS. Actions that may be implemented as part of Alternative 3 include habitat 
protection and acquisition and creation of new hatchery-produced runs (EVOS Trustee 
Council, April, November 1993). 

Habitat Protection and Acquisition 

Habitat protection may benefit sport fishing opportunities by providing long-term protection 
for natural production and stability of wild stocks of pink and sockeye salmon, Dolly Varden, 
and cutthroat trout. The criteria for these parcels that may benefit sport fisheries depends on 
the values assigned for those species (EVOS Restoration Team, 1993). 

Habitat protection that may benefit replacement of lost opportunities for sport fishing would 
depend on the average cost per acre and the final budget allocation. Therefore, the number 
of parcels that may be purchased is expected to range between 62 parcels and all 81 parcels 
that are available. If all available parcels are purchased, the benefit is expected to provide 
low to moderate value for sport fisheries. If only 62 parcels are purchased, the benefit is 
expected to provide low to moderate value (Appendix A). 
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Although the average value of forecasted habitat acquisition may not have a high overall 
rating for sport fisheries, individual parcels may have exceptional value. In the event that 
some of these parcels may not be protected through acquisition, the habitat would continue to 
have some measure of protection through the actions of normal resource agency planning and 
permitting requirements (Appendix C). 

General Restoration 

Establish Hatcherv Run. The establishment of new hatchery-produced runs of salmon or 
trout would provide some benefit for all fishers by providing new opportunities with new 
locations and stocks that anglers may use. Typically, a run of a few thousand fish will 
provide tens of thousands of anglerldays of recreation (Mills, 1993). Sport fisheries, 
however, would be successfid only ifthey are located where they would be accessible by 
anglers. The ADF&G already has employed this strategy to improve sport fishing 
opportunities for trout and salmon in the EVOS area by stocking catchable-sized trout and 
salmon smolts at accessible locations, often where self-sustaining runs cannot be established. 
Actions are similar or identical to those described in Appendix C. 

A small number of fish in a good, accessible location can provide angling to accommodate a 
substantial number of anglerldays of recreation. Wherever large numbers of fishers 
concentrate to harvest a concentrated population of fish, some portions of the adjacent habitat 
may be affected. While new sport fisheries would readily create new recreational 
opportunities, these likely woulbbe for dzerent species in new locations. 

Every fisheries restoration, development, or enhancement program must be carefully planned 
and managed to avoid risks to wild stocks, and the fish-culture program must be carefully 
structured and controlled to avoid or minimize potential changes in the genetic makeup and 
health of the wild stocks that might be caused by the program. Although restoration, 
development, and enhancement of wild salmon stocks with fish-cultural techniques has been 
widely applied in the Pacific northwest, this strategy is not fully accepted within the fisheries 
profession (Hilborn, 1992; Martin, Webster and Edwards, 1992). Hatchery-produced fish 
typically can be harvested at a higher rate than most wild stocks. Consequently, if wild 
stocks are harvested with hatchery-produced fish, there may be a danger that the wild stocks 
may be overharvested @Illborn, 1992; Seeb, 1992). A good harvest-management strategy 
must be developed so the hatchery-produced stocks can be harvested in a separate time or 
place. Every fish-culture program must be carefully structured, planned, and controlled to 
avoid or minimize potential risks of change in the genetic makeup and health of the wild 
stocks (Hindar, Ryrnan and Utter, 1991; ADF&G, 1983; Holland-Bartels, Burger, and Klein, 
1994; Meyers et al., 1988; Davis et al., 1985; Seeb, 1992). Additional state and federal 
permits and a site-specific NEPA compliance review may also be required before a project is 
implemented (Appendix C, Section 1). 

Conclusions 

Short-term effects: Neglipible. New sport fisheries probably could not be 
esta6lished within one lifecycle to replace lost sport fishing 
opportunities. 

Long-term effects: High Benefits. After hatchery production is expanded, newly 
established sport fisheries would provide substantial recreational 
benefits. 
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Economv 

Qualitative analysis indicates that Alternative 3 would result in moderate economic benefits 
to commercial fisheries and recreation and moderate negative effects on forestry. 
Quantitative analysis reflects effects resulting fiom habitat acquisition on forestry and other 
sectors but no effects on comm&cial fishing and recreation because data is not available to 
quantfi these sectors. The quantitative analysis follows. 

In Alternative 3 significant timberlands will be acquaired and it is assumed that signficiant 
timber will not be harvested. As shown in Table 4-5 Alternative 3 annual average industry 
outputs i s projected to decline by $32.6 million and employment is anticipated to decline by 
330 employees. 

Spending of moneyby timberland owners has a direct effect on the construction sector as 
shown in Table 4-5 Alternative 3 in the amount of $7.8 milion in inudstry output. Spending 
of money by timberland owners also has a direct effect on the services sector in the amount of 
$5.1 million in final demand and 766 emmployees. 

Spending in the construction and service sectors is not enough to offset the negative effects in 
the forestry sector. The net effect is shown in the total line which has negative quantities for 
four out of the six economic measures; only employee compensation and employment are 
positive. 

Habitat acquisition and general restoration expenditures will have economic benefits for the 
commercial fisheries and recreation sectors of the economy. However, these benefits are not 
reflected in the IMPLAN projections presented in Table 4-5. Therefore, this table does not 
quantify important economic benefits in commercial fishing and recreation because these 
benefits are not quantified. Of the three most important economic sectors for this analysis, 
only forestry is quantified. The typical projects in various combinations, such as fish ladders, 
fish hatcheries, and preservation of habitat will economically enhance the commercial 
fisheries and recreation sectors of the economy. However, because studies and data are not 
available that quantify in terms of dollars or employment, it is not possible to quante the 
economic effects for these two sectors of the economy. In Table 4-5 the quantities for the 
commercial fisheries and recreation sectors are reflections of the indirect effects of other 
sectors of the economy only; they are not reflections of the anticipated but unquantified 
effects on those sectors. 

Because Alternative 3 would involve expenditure of $465 million on habitat protection and 
some portion of this could be for timberlands in the Kodiak Island Borough, the Kodiak 
Island Borough could loose a sigruf?cant portion of its severance tax revenue fiom timber 
harvests. 

Short-term impacts are anticipated to be negligible. 

See the introduction to Chapter 4 on economics and Appendix D Economics Methodology 
for a more detailed discussion of methodology. 

Conclusions 

Short-term effects: Negligible. Short-term impacts are anticipated to be negligible. 
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Long-term effects: Qualitative analysis indicates that Alternative 3 would result in 
moderate economic benefits to commercial fisheries and 
recreation and moderate negative effects in forestry. Quantitative 
analysis reflects effects resulting fkom habitat acquisition on 
forestry and other sectors but no effects on commercial fishing 
and recreation. Quantitative analysis indicates that Alternative 3 
results, in annual averages for a 10-year period, in a loss of 
approximately $32 million in forestry industry output, an increase 
of $8 million in construction industry output, and $3 million in 
services. The corresponding changes in employment are a loss of 
330 jobs in forestry, an increase of 70 in construction, and an 
increase of 766 in services. 

The Kodiak Island Borough could loose a simcant portion of 
its severance tax revenue for timber harvests. 
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Introduction 

Alternative 4: 
Moderate Restoration 

This alternative broadens the General Restoration program to include all resources with 
documented injuries from the oil spill. It differs from Alternative 3 by addressing injured 
biological resources whose populations did not decline as a result of the spill. This 
alternative also allows for settlement funds to be used outside of the spill area, and allows for 
increasing opportunities for human uses of the area. This alternative also encourages using 
only the most effective restoration measures for general restoration actions. 

A large part of this alternative is dedicated to Habitat Protection and Acquisition which 
provides protective benefits for all resources and thereby the services they provide injured by 
the oil spill, as well as to other resources and human uses that are important to the greater 
EVOS ecosystem. Increasing the protection of habitat throughout the spill area may be 
beneficial to the entire ecosystem by reducing further habitat degradation that may compound 
the effects of the oil spill. The general restoration actions may help resources or services 
recover to their prespill conditions more rapidly than if the actions were not implemented. A 
third component of the restoration program is Monitoring and Research. These activities 
track the progress of recovery and provide valuable information that can be used to help the 
resources, and the overall ecosystem, recover from the oil spill and from other factors that 
may be delaying recovery. 

Impacts on Biological lmoacts on Intertidal Resources 

Resources 
There are three actions that affect the intertidal zone that have been identified for this 
alternative: habitat protection, accelerating the recovery of Fucus in the upper intertidal 
zone, and cleaning oiled mussel beds. This alternative differs from Alternative 3 only by its 
more restrictive scenario of the habitat protection opportunity. 

Habitat Protection and Acquisition 

Although there are several types of actions that apply under this restoration category, this 
analysis only considers the types of benefits that may be gained from protecting the 8 1 upland 
parcels identified in the Comprehensive Habitat Protection Process; Large Parcel Evaluation 
& Ranking Volume I and I1 (EVOS Restoration Team, November 1993). Other aspects of 
the habitat protection category, such as the small parcels available for protection, are still 
being developed and cannot be analyzed in this FEIS. 

The Habitat Protection process used to evaluate the 81 parcels for their potential benefits 'to 
injured resources and services combined intertidal and subtidal biota and used the following 
criteria for ranking the parcels: 

- High for parcels adjacent to areas with a known high species abundance and diversity; 
high quality habitat for intertidal and subtidal biota; 

- Moderate for parcels adjacent to extensive intertidal habitat with observed or probable 
moderate species diversity and abundance; and, 
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- Low for parcels with little int~rtidal habitat with low species abundance (EVOS 
Restoration Team, November 1993). 

In Alternative 4, it is possible to protect all of the 81 parcels if it is assumed that the cost per 
acre is low. If a higher cost per acre is assumed for these parcels, fewer of the parcels that 
were ranked low in the overall ranking for multiple resources and services are likely to be 
protected. Under this scenario, the potential benefit would change from 25 to 19 parcels 
ranked high, from 33 to 10 parcels ranked moderate and 19 to 4 parcels ranked low. 

The benefits to intertidal and subtidal organisms through the protection of upland habitats 
come in two forms. First, the protection could prevent the intertidal and subtidal areas from 
being altered by the actions that may occur on the parcels. Some actions could cause indirect 
adverse effects through siltation, or increased pollution, while other actions such as the 
construction of a dock or creating a new harbor, could directly alter the intertidal and subtidal 
habitats. The second type of protection would reduce the disturbance caused by increased 
human activity (e.g., more people walking through the intertidal area; more pollution from 
littering or from bilge discharge). Obviously, the type of activity that could occur on a given 
parcel could substantially change the degree of benefit that is gained to the intertidal and 
subtidal zones. 

The overall benefit from protecting most or all of the 81 parcels identified in the large parcel 
process is moderate, but the actual benefit gained by the intertidal and subtidal organisms 
depends on the type and location of the activities that may occur. In areas where construction 
activities are anticipated in the intertidal zone, the protection would be especially effective. If 
the parcels correspond to areas of the intertidal zone that are still not recovering from the 
effects of the oil spill, the benefits could be even greater. 

General Restoration 

The other two actions that have been identified for this alternative can directly a£€ect the 
intertidal zone. These actions affect specific organisms, Fucus and mussels, but are meant to 
provide broader benefits to the other organisms that live or feed in these communities. 

Accelerating the Recoverv of the Umer Intertidal Zone. This would be done by re- 
establishing Fucus. The upper intertidal area, specifically the upper 1 -meter vertical drop 
(lMVD), is probably the upper extent of suitable habitat for Fucus to grow. This means that 
the conditions are more extreme than in other habitats and would be more dacult to 
colonize. Fucus germlings that colonize in the upper intertidal area are subject to longer 
periods of high temperatures and dryness during low tides. Without the shelter and moisture 
that is provided by mature Fucus plants, the germlings can become desiccated and die. 
Studies conducted in Herring Bay, Prince William Sound, suggest that it may take 3 to 4 
years for Fucus communities to expand 0.5 m beyond their existing boundaries (Highsmith et 
al., 1993). 

Feasibility studies of techniques for accelerating the recovery of Fucus were begun in 1992. 
Attempts to transplant mature Fucus plants were generally unsuccessful (Stekoll, pers. 
comm., 1994). Another techniqiie which uses a biodegradable cloth to cover seeded areas is 
currently being tested (Stekoll, pers. comm., 1994), and results of this experiment will be 
known after the summer of 1994. In theory, the cloth will substitute for the adult Fucus by 
providing moisture and protection to the germlings during low tides. Because the technique 
is still being tested, it is impossible to know how successful the action may be, or how easily 
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it can be applied to the areas tha;t could benefit from the action. If the technique is highly 
successll, the established germlings could become fully mature in 3 to 4 years and the 
associated invertebrates would also recolonize in the upper intertidal zone. At this time, 
however, it is impossible to know the outcome of the research; therefore, any benefits from 
this action are unknown. 

Cleaninr Oiled Mussel Beds. This has been considered as a possible method to reduce the 
hydrocarbon exposure for sea otters, harlequin ducks, and black oystercatchers. These 
animals depend on mussels for a large portion of their diet (Webster 1941 ; Dzinbel and 
Jarvis, 1982; Doroff and Bodkin, 1993). Mussels occur in loose aggregations attached to 
intertidal rocks, or in dense aggregations (mussel beds) over pea gravel and silt sediments. 
Because mussels form a dense matt over the sediments and rocks, oil that was trapped 
beneath the mussels was not exposed to weathering and still remains toxic. It may be 
possible to clean mussels in mussel beds, but cleaning will not be possible in all habitats 
where mussels occur. 

One of the possible explanations for continuing signs of injury to sea otters, river otters, 
harlequin ducks, and black oystercatchers is that they continue to be exposed to hydrocarbon 
contamination by eating oiled mussels. Concern over this possible continuing source of 
contamination led to feasibility studies to develop techniques to clean the sediments beneath 
the oiled mussel beds. One technique to be tested in 1994 lifts sections of the mussel beds 
and replaces the contaminated sediments with clean sediments without serious damage to the 
mussel beds (Babcock, pas. cornm., 1994). Other techniques are likely to damage the 
existing mussels when contaminated sediments are removed. Approximately 60 locations 
with oiled mussel beds have been identified in Prince William Sound. Oiled mussels beds 
have been identified and sampled from the Alaska Peninsula and Kodiak, however, estimates 
on the number of exisiting oiled mussel beds are unavailable. 

The extent and distribution of oiled mussel beds is still being determined and will be 
important in understanding the potential benefits that can be gained for other organisms by 
this action. There have been no studies to dete-e whether eating contaminated mussels is 
causing injury to other species within the EVOS area. However, other studies have 
documented reproductive impairment in some seabirds after ingesting oil (Epply and 
Robega, 1990; Fry and Addiego, 1988). The intent of cleaning oiled mussel beds is largely 
to eliminate a source of continuing contamination to other organisms. Studies that examined 
the effects of oil on the mussel beds noted a reduction in the number of large mussels and 
overall biomass of the mussel beds, but there did not appear to be a shortage of new recruits 
(smaller mussels) to the mussel beds (Highsmith, Stekoll and Barber, 1993). It is unknown 
whether the trapped oil beneath the mussel beds will ultimately cause further injury to the 
mussels; however, continued high levels of hydrocarbons have been found in mussel tissues, 
which indicates that the mussels may be continuing to be contaminated. 

Ifthe technique described above is successful, then this action is unlikely to cause an adverse 
effect and may provide tangible benefits to the mussels at the cleaned sites. Presumably, this 
technique would be applicable throughout the EVOS area, however, there is less information 
on the location of oiled mussel beds in areas outside of Prince William Sound. 

Conclusions 

Short-term effects: Negligible. 
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Long-term effects: Unkpown. For direct restoration actions, effects are unknown 
because both of these actions still are being tested. The long- 
term benefits of the Habitat Protection actions for reducing 
disturbance or preventing additional injury to intertidal organisms 
would be moderate and would vary substantially between parcels. 

Impacts on Marine Mammals 

The restoration program for harbor seals under Alternative 4 is very similar to the program 
discussed in Alternative 3. In this alternative di£Fers the Habitat Protection capabilities daer  
if the higher cost per acre is considered; and actions proposed that increase the number of 
people using an area can increase the potential for disturbance. 

The best way to benefit the injured harbor seal populations is to determine what has caused 
the long-term decline of populations throughout the Gulf of Alaska. Such research activities 
cannot be analyzed in this FEIS because the environmental effects are dependent on the 
outcome of the research and how the results can be used for restoration. For this analysis we 
can only consider the effects of habitat protection and the two types of General Restoration 
actions proposed in Chapter 2. Both of the proposed actions are information based programs 
that would be designed to change the impact of commercial fisheries or of subsistence 
harvest on the recovering seal populations. 

Subsistence harvest is not believed to be the cause of the long-term decline of harbor seal 
populations in the Gulf of Alaska; however, any additional mortality may slow the recovery 
of injured populations. Subsistence harvest in Prince William Sound declined as a result of 
the oil spill, and in 199 1 harvest levels were probably less than 5 percent of the population. 
A healthy seal population would be able to easily sustain that level of harvest. Depending on 
the distribution, sex and age of the animals harvested, a 5-percent harvest could negatively 
affect an injured population. 

Establish a Coo~erative Propram between Subsistence Users and Research Scientists 
or Aeencv Manaeers. This proposed action would be designed to provide a two-way 
exchange of information that would benefit all parties and could benefit the injured harbor 
seal populations. For example, recent studies indicate that harbor seals may have a high site 
fidelity to molting and pupping areas (e.g., the same individuals consistently use the same 
areas) (Pitcher, 1990). If some of these areas show greater declines than other sites within 
Prince William Sound, then redirecting harvest towards the healthier, or the nonoiled areas, 
could reduce any negative effects fi-om the harvest without actually changing the number of 
animals harvested. 

Establish a Coo~erative Propram with Commercial Fishermen. This program also 
could reduce pressure on the injured seal populations. This program would provide 
information on deterrent methods and regulations. Ideally, it would provide information to 
the scientists on the extent of the interactions between the commercial fisheries and the seals, 
and would reduce the'number ofseal mortalities. Interactions with commercial fisheries 
probably result in fewer deaths than fi-om the subsistence harvest and are unlikely to be the 
cause of the seal decline; however, the more that can be done to minimize the effects of 
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human-caused injury and mortality, the more likely it will be that the population will stabilize 
and recover. 

Habitat Protection and Acquisition. 

Harbor seals use haulout sites that are either in the intertidal zone or immediately adjacent to 
the intertidal zone; therefore, actions that occur on the upland are not likely to destroy the 
habitat. However, it is possible that habitat changes to the uplands may increase the amount 
of disturbance currently experienced at haulout sites on or near these parcels. Disturbance 
has been documented as adversely affecting harbor seals and other pinnipeds in other parts of 
their range (Allen et al., 1984; Esipenko, 1986; Johnson et al., 1989). These studies have 
shown that the greatest impacts from disturbances are at haulout sites during pupping and 
molting. During pupping, disturbance can result in higher pup mortality caused by 
abandonment, or from being crushed as the adults panic and return to the water (Johnson, 
1977). The greatest disturbance is caused when people walk near or through haulout sites 
(Johnson et al., 1989), but disturbance can also be caused by low-flying aircraft and by boats 
that approach too close to the haulouts. 

Habitat protection criteria for parcels that may benefit harbor seals include ratings of 

- High for parcels known to have a haulout of 10 or more seals on or immediately adjacent 
to the parcel; 

- Moderate for parcels with known haulouts with sporadic use and less than 10 seals; or, 
probable haulouts in the vicinity of the parcel; or probable feeding in nearshore waters; 
and, 

- Low for possible feeding sites located in nearshore waters adjacent to the parcel (EVOS 
Restoration Team, November 1993). 

Of the 81 parcels evaluated in the large parcel process, 25 of the parcels were ranked high, 
19 of the parcels were ranked moderate, 35 were ranked low and 2 parcels were ranked as 
having no benefit to harbor seals. The overall value of these parcels, based on these 
rankings, is moderate, although individual parcels may have exceptional value. 

In Alternative 4, it is possible to consider the value of all 8 1 parcels if it is assumed that the 
cost per acre is low; however, if the cost per acre is higher, fewer acres of land are likely to 
be purchased. If a higher cost per acre is assumed for these parcels, fewer of the parcels that 
are ranked low for multiple resources and services are likely to be protected. Under this 
scenario, the potential benefit to harbor seals would change from 25 to 17 parcels ranked 
high, from 19 to 8 parcels ranked moderate, and from 35 to 7 parcels ranked low. 

The actual impact that development on these parcels would have on harbor seals depends on, 
among other things, the type of disturbance caused, the length and duration of the 
disturbance, and whether or not the haulout area is used for pupping or molting. Within the 
EVOS area, there have been no studies to document the amount or effects of current 
activities that could cause disturbance to harbor seals, so baseline data are unavailable. 
However, it is reasonable to assume that protection of upland habitats near haulout sites 
would reduce the risk of disturbance to the injured population. 
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Restoration Actions for Other Resources/Sewices. If actions are taken to increase 
recreation and commercial tourism activities, or construct large facilities such as hatcheries 
in the oil spill area, careful site selection away from key haulout areas could avoid a long- 
term impact on harbor seals. 

Conclusions 

Short-term effects: Neglidble. All of the proposed actions would require some time 
after implementation before any changes could be expected. 

Long-term effects: Moderate Benefits. The proposed actions could reduce negative 
impacts on harbor seals and could result in increased recovery 
rates in local areas. 

Sea Otters 

The effects of actions under Alternative 4 are expected to be identical to those described in 
Alternative 3 with the exception of the amount of habitat that would be protected. 

There are three types of actions aside from Research or Monitoring that are considered in this 
alternative: habitat acquisition, cleaning oiled mussel beds, and creating a cooperative 
program between subsistence uiers and sea otter scientists and managers. 

Habitat Protection and Acquisition 

The benefit to sea otters from habitat protection actions on upland parcels is achieved 
through reducing potential or actual disturbance. Sea otters appear to have a high tolerance 
to certain human activities, as evidenced by their abundance in highly travelled areas such as 
Orca Inlet near Cordova; however, their response to large-scale disturbances hw not been 
studied. Large-scale disturbances, such as log-transfer sites, may force resident sea otters to 
leave the immediate area and causes a localized long-term loss in food availability as debris 
from the logs cover the substrate (Conlon and Ellis, 1979; Jackson, 1986). Disturbance is 
more likely to cause adverse effects to females with pups that concentrate in high-quality 
habitats with abundant prey in the intertidal zones. 

Habitat protection criteria for parcels that may benefit sea otters include ratings of 

- High for parcels adjacent to known pupping concentrations; 

- Moderate for parcels adjacent to concentration areas for feeding andlor shelter; or, 
potential pupping areas; and, 

- Low for feeding sites located in adjacent waters (EVOS Restoration Team, November 
1993). 

Of the 81 parcels evaluated in the large parcel process, 20 of the parcels were ranked high, 
16 of the parcels were ranked moderate, 42 were ranked low, and 3 parcels were ranked as 
having no benefit to sea otters. The overall value of these parcels, based on these rankings, is 
low to moderate, although individual parcels may be near habitat of exceptional value. 
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In Alternative 4, it is possible to consider the value of all 81 parcels if it is assumed that the 
cost per acre is low; however, if the cost per acre is higher, fevver acres of land are likely to 
be purchased, If a higher cost per acre is assumed for these parcels, fewer of the parcels that 
are ranked low for multiple resources and services are likely to be protected. Under this 
scenario the potential benefit to sea otters would change from 20 to 14 parcels ranked high, 
from 16 to 10 parcels ranked moderate, and from 42 to 10 parcels ranked low. 

General Restoration 

Cleaninp Oiled Mussel Beds. This has been considered as a possible method to reduce the 
hydrocarbon exposure. Sea otters, especially juvenile sea otters and females with pups, 
depend on mussels for a large portion of their diet (Doroff and Bodkin, 1993). Mussels are 
found in shallower areas and are easier to obtain than other prey. Mussels occur in loose 
aggregations attached to intertidal rocks, or in dense aggregations (mussel beds) over pea 
gravel and silt sediments. Because mussels form a dense matt over the sediments and rocks, 
oil that was trapped beneath the mussels was not exposed to weathering and still remains 
toxic. It may be possible to clean mussels in mussel beds, but cleaning will not be possible 
in all habitats where mussels occur. 

One possible explanation for the poor survival rate of postweanling juveniles in the oiled 
areas is that they are continuing to be exposed to hydrocarbon contamination by eating oiled 
mussels. Concern over the poss$le continuing source of contamination to sea otters and 
other higher order animals (e.g., black oystercatchers and harlequin ducks) led to feasibility 
studies to develop techniques to clean the sediments beneath the oiled mussel beds. One 
technique that will be tested in 1994, lifts sections of the mussel beds and replaces the 
contaminated sediments with clean sediments without serious damage to the mussel beds 
(Babcock, pers. cornrn., 1994). Approximately 60 locations with oiled mussel beds have 
been identified in Prince William Sound. 

The extent and distribution of oiled mussel beds is still being determined and will be 
important in understanding the potential benefits to sea otters that can be gained from 
cleaning. There have been no studies to determine whether or not eating contaminated 
mussels is causing injury to the sea otter population. However, it is possible to consider the 
potential benefits in terms of the level of risk to exposure. For example, the telemetry study 
by Monnett and Rotterman (1 992) indicated that females and weanling sea otters did not 
range great distances between oiled and moiled areas. If a group of sea otters spends many 
months feeding in bays that have several oiled mussel beds, then they are at greater risk of 
exposure than sea otters that feed in areas with few or no oiled mussels. Of the oiled mussel 
beds identified so far, there are approximately 20 in Herring Bay off of Knight Island; 
cleaning half or all of these mussel beds would greatly reduce the risk to the local population. 
If only one or two beds in the area were cleaned, it might not reduce the risk of exposure at 
all. Similarly, ifthe only source of oil in an entire bay was from one mussel bed, removing 
that contamination could eliminate the majority of the risk to the local sea otters. 

Cleaning oiled mussel beds wouId be a labor intensive task that may last for several days at 
each location. Some short-term disturbance probably would occur; however, it is not likely 
to permanently displace the local sea otters. 

It is reasonable to assume that the ability of this action to reduce the risk of exposure is 
equally valid in other regions of the spill area. However, there is less information on the 
location of mussel beds and on the injury to the sea otter population. 
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Establishinv a Cooperative Propram between Subsistence Users and Research 
Scientists or Aeencv Manapen. This action also is appropriate under this alternative. The 
program would be designed to provide a two-way exchange of information that would 
provide benefits to all parties and could benefit the injured sea otter population. Recent 
records of subsistence harvest of sea otters in the oil -spill area indicate that harvest levels 
are relatively low but increasing throughout the EVOS area. If subsistence levels increase in 
areas where the populations were affected by the spill, the additional harvest may slow or 
prevent localized recovery. For example, the densities of sea otters in some oiled areas still 
is very low (Bodkin and Ballachey, pers. cornm., 1994). If these areas are consistently 
harvested, then redirecting harvest towards the healthier or nonoiled areas could reduce any 
negative effects without actually changing the number of animals harvested. Likewise, sea 
otters can sustain a greater harvest of males and juveniles than of breeding females. 

Without any restoration actions, it may be reasonable to estimate that sea otters would 
recover to their prespill abundance in 7 to 35 years once the population begins to increase. If 
subsistence harvest rates rise substantially in the oiled areas, then the recovery estimates 
based on a 10-percent growth rate are unlikely, and it is possible that the more conservative 
estimate of 35 years would be extended. If a cooperative program can be established, it may 
be possible to sustain a higher harvest rate without changing the recovery rate of the injured 
population. 

Restoration Actions for Other Resources or Sewices are not expected to impact the sea 
otter populations or their recovery. 

Conclusions 

Short-term effects: Negligible. All of the proposed actions would take time before 
any results could be expected. 

Long-term effects: Moderate Benefits. The proposed actions would improve the 
habitat quality through reducing the risk of exposure to oil, the 
potential for disturbance, and the impacts fiom subsistence 
harvest. These benefits could produce a change in abundance of 
sea otters in some areas, but would not likely produce a notable 
increase on a regional scale. 

Impacts on Birds 

Harleauin Duck 

Habitat Protection and Acquisition 

Acquiring nesting habitat along streams on forested lands is an effective means of preventing 
further injury to the harlequin duck population. Such acquisition would maximize protection 
of the harlequin ducks' reproductive potential, thus fostering population recovery to pre- 
EVOS levels. The 81 parcels that were evaluated in the large parcel process were rated as 
high, moderate or low value to harlequin ducks based on the following definitions. High, for 
known nesting or molting concentrations on the parcel, and where feeding occurs on the 
parcel. Moderate rankings for parcels with probable nesting or molting on or adjacent to the 
parcel, and with probable feeding in the streams, estuary or intertidal area in or adjacent to 
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the parcels. Low rankings were assigned to parcels where feeding and l o d i g  adjacent to 
the parcel are possible; or where some offshore molting occurs (EVOS Restoration Team, 
1993). 

Assuming a relatively low cost per parcel that would allow purchase of all 81 parcels, 24 
were ranked high, 2.5 were ranked moderate, 32 were ranked low, and none had no value to 
harlequin ducks. Assuming 50% of the settlement funds are available for habitat acquisition, 
19 parcels were ranked of high value to harlequin ducks, 10 moderate, 5 low, and no parcels 
were rated as having no value to harlequin ducks. 

General Restoration 

Cleaning. Cleaning oiled mussel beds is considered to be a possible 
means of reducing hydrocarbon exposure to harlequin ducks via their f d  chain. Mussels, 
clams, and other bottom prey of harlequin ducks continue to be contaminated by oil still 
buried in the sediments. Harlequin ducks eat the contaminated prey, thus contaminating their 
body tissues. Although as yet unproven, this sublethal contamination is suspected to interfere 
with normal reproduction, resulting in few new broods being seen in the oiled area since the 
spill. Production in the oiled area could eventually resume once the buried oil is removed, 
followed by a population increase. 

Conclusions 

Short-term effects: Negligible. The short-term effects through 199.5 of this 
alternative on harlequin duck population recovery are expected to 
be negligible, and populations should remain at 1990- 1993 
levels. 

Long-term effects: Moderate Benefits. This alternative would have a moderate 
benefit for maintaining, protecting, and increasing the 
reproductive potential of harlequin ducks. Cleaning oiled mussel 
beds would eliminate the source of hydrocarbon contamination of 
body tissues, and also enhance the food base of local populations. 
Cleahing mussel beds would have a high benefit to local 
populations of harlequin ducks, but the effect of decreasedfunds 
for habitat acquisition would result in an overall moderate benefit 
for this alternative. 

Habitat Protection and Acquisition 

Acquisition of habitat would have lower benefits to the injured murre population than other 
injured species because there are no sizeable colonies, and very few smaller colonies, that are 
not already protected. A seabird colony on privately owned Gull Island in Kachemak Bay 
has a colony of 10,000 common murres that is visited daily by commercial tour boats in 
summer. Acquisition of this island, which is currently being evaluated under the small parcel 
process, would assure its long-term protection. 

The 81 parcels that were evaluated in the large parcel process were rated as high, moderate, 
or low value for common murres based on the following definitions. High, for known nesting 
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on or immediately adjacent to the parcel. Moderate, with known feeding concentration in 
adjacent nearshore waters. Low rankings were assigned to parcels where feeding is possible 
in adjacent waters (EVOS Restoration Team, 1993). The low benefit of the habitat 
protection action to common murres is illustrated by examining the rankings of common 
murre in the large parcel process. Assuming a relatively low cost per parcel that would 
allow purchase of all 81 parcels, none were ranked of high value to common murres, 7 
were ranked moderate, 65 were ranked low, and 8 had no value to common murres. 
Assuming 50% of the settlement funds are available for habitat acquisition, only 1 was 
determined to be of high value to common murres, and 4 more were considered to be of 
moderate value, 27 were of low value, and 2 were of no value to murres. 

General Restoration 

Predator Control The reproductive behavior of murres has evolved to produce a sudden 
abundance of eggs and chicks. The result is that predators are able to eat relatively few eggs 
and chicks while the large majority of chicks grow too large for predators to handle. 
Mammalian predators are generally not a problem for murres because their island colonies 
are usually free of such predation, and murre nest sites are inaccessible. Bald eagles, ravens, 
northwestern crows, and especially glaucous-winged gulls eat murre eggs and chicks in the 
EVOS area, although little is known about their impact on specific colonies. Recent work in 
Europe has shown that measures such as fiberglass poles placed on nesting colonies 
perpendicular to the clzface reduces avian predation, and this measure might be effective in 
the EVOS area (Roseneau, oral comm., 1994). 

Mammalian predators are normally not a problem for murres because their colonies are 
located on offshore islands and inaccessible mainland cliffs. A notable exception in Alaska is 
on islands where descendants of foxes introduced by fur farmers in the 1920's and 1930's 
have reduced or eliminated seabird populations, including murres. The U. S. Fish and 
Wildlife Service has identified 2 such island in the Gulf of Alaska, 15 more in the Aleutians, 
and another in the Pribilofs (Walrus Island) (Byrd, oral comm., 1994). Predator control is 
permissible on these islands under the restoration policy for this alternative that states that 
restoration make take place ". . . anywhere there is a link to injured resources . . ." Two islands 
in the Gulf of Alaska, Chernebura and Simeonoff, in the Shumagin group, are just outside the 
EVOS area, are being removed of foxes in a 1994 EVOS project, but they contain no murres. 
Kagarnil Island in the western Aleutians, which does have a remnant population of 34,000 
murres, was slated for fox removal in 1994 with non-EVOS USFWS funds. 

However, for the remaining islands with introduced foxes, predtor control may not help 
restore murre populations to a substantial degree. On islands with large colonies, there likely 
would be some recovery as murres occupied marginal sites that had been accessible to foxes. 
Nevertheless, it is unlikely that there would be major increases in murre populations 
following fox removal (Byrd, written comm., 1994). 

Conclusions 

Short-term effects: Ne~ligible. There would be a negligible, short-term effect on the 
injured murre population fiom this action within the EVOS area. 

Long-term effects: Low Benefits. Predator control outside the EVOS area and 
acquisition of carefully - selected parcels would provide a low 
overall benefit to murre populations. 
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Habitat Protection and Acquisition 

In Prince William Sound, the majority of pigeon guillemot colonies are on U. S. Forest 
Service (USFS) land (Sanger and Cody, written comm., 1994) that is not slated for logging 
(USDA, Forest Service, 1994). Two of the largest colonies in Prince William Sound are on 
private land at the Pleiades Islands and on Bligh Island, and guillemots there total about 3 
percent of the 1993 breeding population (Sanger and Cody, written comm., 1994). In the 
197OVs, both of the latter colonies probably harbored larger numbers of nesting guillemots 
than at present. Two colonies adjacent to private land that is currently being logged on the 
eastern, nonoiled portion of Prince William Sound had very few guillemots in 1993, but it is 
unlikely that they were affected by the inland logging operations (Sanger and Cody, written 
comm., 1994). 

Prince William Sound and the Seal Bay area on Afognak Island (Cody, Fadeley and Gerlach, 
1993) are the only locations within the EVOS area with current, comprehensive knowledge 
of pigeon guillemot colonies, and the Seal Bay area has already been acquired. Knowledge 
of guillemot colonies elsewhere in the EVOS area, including Kenai Fjords National Park, is 
old and incomplete (USFWS, 1993). Specially-designed surveys are essential to locate and 
count guillemots at their colonies (Sanger and Cody, written comm., 1994), and these have 
not been done within the EVOS area outside of Prince William Sound and Seal Bay. 

The 8 1 land parcels that were evaluated for possible acquisition in the large parcel process 
were rated as high, moderate or low value for pigeon guillemots based on the following 
definitions. High, for parcels with known colonies on or immediately adjacent to the parcel, 
and with known feeding concentrations in nearshore waters, and moderate rankings for 
parcels with probable nesting and known feeding in nearshore waters. Low rankings were 
assigned to parcels with a low likelihood of nesting; but with possible feeding in nearshore 
waters (EVOS Restoration Team, 1993). A moderate benefit of protection action to pigeon 
guillemots may be illustrated by examining their rankings in the large parcel process. 
Assuming a relatively low cost per parcel that would result in acquisition of all 81 parcels, 20 
were determined to be of high value to pigeon guillemots, 23 more were considered to be of 
moderate value, 3 1 were of low value, and 6 were of no value to guillemots. Assuming that 
50% of the settlement funds were available for land acquisition would result in purchase of 
34 parcels, where in the large parcel process 16 were determined to be of high value to 
pigeon guillemots, 7 more were considered to be of moderate value, 9 were of low value, 
and 2 were of no value to guillemots. 

General Restoration 

Predator Control. Predator control has the potential to increase productivity of pigeon 
guillemots, but little is known about the nature of predation on guillemots throughout the 
EVOS area. Possible predator control methods might include live trapping and translocating 
predators; removing eggs from the nests of avian predators and replacing the live eggs with 
artificial ones so the adults do not lay a second clutch; installing predator exclosures; and 
deploying predator-proof nesting boxes. Studies are needed to determine the severity of 
predation at individual colonies, and if warranted, to design specific methods to reduce 
predation. An EVOS predator control project in 1994 on Sirneonoff and Chernebura Islands 
just outside the EVOS area will allow recolonization and a modest population increase by 
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pigeon guillemots (V. Byrd, oral comrn., 1994). Little is known about the current status of 
guillemot colonies elsewhere in the EVOS area (USFWS, 1993). 

Reduce Human disturbance is not a pervasive problem at pigeon guillernot 
colonies. Most colonies are located in remote areas, and in steep habitat that generally holds 
little appeal for recreational or other uses. However, because of the reduced size of the 
guillemot population throughout Prince William Sound and the injury suffered by the 
population in the oiled area, it would be wise to take precautions to assure that there is no 
inadvertent disturbance during the May - August nesting season. This could be done by 
educating land management entities about the locations of guillemot colonies on their lands, 
and by posting colonies that are especially sensitive. Chief among the latter is the cluster of 
colonies at Jackpot Island, located on USFS land just offshore fiom Jackpot Bay in 
southwestern Prince William Sound. Jackpot Island has two beaches suitable for camping, 
and Jackpot Bay is a popular area for recreational boaters and fishermen, so there seems to 
be potential for inadvertent disturbance fiom recreationists. 

Conclusions 

Short-term effects: Negligible. This alternative would likely have negligible short- 
term effects for pigeon guillemots through 1996. 

Long-term effects: Moderate Benefits. In the long term, acquiring habitat where two 
of the largest colonies in Prince William Sound are located, one 
of which is included in the high-priority-acquisition package, 
would have a moderate effect on allowing population recovery 
and in preventing M e r  inroads to the injured population 
through habitat degradation. 

Marbled Murrelet 

Habitat Protection and Acquisition 

Details of habitat use by marbled murrelets are being cladled, but more studies are needed. 
Work in Prince William Sound has shown that large, moss-covered limbs of old-growth 
conifers are the cornerstone of prime nesting habitat. However, not all high quality old 
growth has nesting murrelets, and five of eight new nests found in prince William Sound in 
1994 were on the ground. Three of these new nests were in trees, and one of the ground 
nests was adjacent to old growth forest, at the edge of a treeless, rocky cliff (Kuletz, oral 
cornrn., 1994). Nevertheless, current and possible hture logging of such habitat on private 
land is the single greatest threat to population recovery of marbled murrelets, and it poses the 
additional threat of reducing the population more. Logging will ultimately occur on private 
lands and reduce murrelet habitat. Acquisition of prime nesting habitat would thus have a 
high benefit for allowing the injured marbled murrelet population to recover while preventing 
further injury to the population. 

The 8 1 parcels that were evaluated in the large parcel process were rated as high, moderate 
or low value for marbled murrelets based on the following definitions. High, for parcels with 
known nesting or where there is high confidence that nesting occurs, and where feeding 
occurs in adjacent nearshore waters. Moderate rankings for parcels with probable nesting, 
and with known feeding areas in adjacent nearshore waters. Low rankings were assigned to 
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parcels with a low likelihood of nesting; and possible feeding in nearshore waters (EVOS 
Restoration Team, 1993). 

Murrelet experts were consulted during the evaluation, but without ground truth surveys on 
individual parcels, there is some uncertainty about the actual value of any given parcel to 
marbled murrelets. A parcel's value to marbled murrelets will depend on the actual density 
of nesting murrelets. Assuming a relatively low cost per parcel that would result in 
acquisition of all 81 parcels, 21 were determined to be of high value to marbled murrelets, 
42 more were considered to be of moderate value, 18 were of low value, and none were of no 
value to marbled murrelets. Assuming that 50% of the settlement funds were available for 
land acquisition would result in purchase of 34 parcels, where in the large parcel process 14 
were determined to be of high value to marbled murrelets, 15 more were considered to be of 
moderate value, 5 were of low value, and none were of no value to marbled murrelets. 

Conclusions 

Short-term effects: B e h  Benefits. Depending on the potential for imminent logging 
on individual land parcels that contain prime murrelet nesting 
habitat (i.e., old growth coniferous forest), the short-term effects 
of land acquisition could be of high benefit. 

Long-term effects: Low Benefits. This alternative would give a low overall benefit 
to marbled murrelet population restoration due to less emphasis 
on haitat acquisition, and greater chances of nesting habitat loss 
fiom logging. 

Impacts on Fish 

Alternative 4 would provide moderate restoration actions to assist natural recovery of wild- 
stock pink salmon populations. Actions that could be implemented to restore wild-stock pink 
salmon populations as part of Alternative 4 include: habitat protection and acquisition and 
relocation of hatchej-produced'iuns (EVOS Trustee Council, April; November 1993). 

Habitat Protection and Acquisition 

Criteria for parcels that may benefit pink salmon include ratings of high for parcels with a 
high density of pink salmon streams or streams known to have exceptional value; moderate 
for parcels with an average density of pink salmon streams or streams with average 
production; and, low for parcels with few or no pink salmon streams or streams with no 
production (EVOS Restoration Team, 1993). 

Habitat protection that could benefit wild-stock pink salmon populations according to 
Alternative 4 would depend on the average cost per acre and the final budget allocation. 
Therefore, the number of parcels that could be purchased is expected to range between 34 
parcels and all 81 parcels that are available. If all available parcels are purchased, the 
benefit is expected to provide moderate value for the pink salmon resource (Appendix A). 
Of the 8 1 parcels that may be purchased fiom the estimated budget that is forecasted for this 
alternative, 0,38,25, and 18 parcels have been rated as no, low, moderate, and high value, 
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respectively, for pink salmon. A total of 53 percent of the parcels is rated as moderate or 
high value. 

If only 34 parcels are purchased, the benefit is expected to provide moderate value for the 
pink salmon resource (Appendix A). Of the 34 parcels that may be purchased from the 
estimated budget that is forecasted for this alternative, 0, 10, 12, and 12 parcels have been 
rated as no, low, moderate, and high value, respectively, for pink salmon. A total of 7 1 
percent of the parcels is rated as moderate or high value. 

Although the average value of forecasted habitat acquisition may not have a high overall 
rating for pink salmon, individual parcels may have exceptional value. In the event that some 
of these parcels may not be protected through acquisition, the habitat would continue to have 
some measure of protection through the actions of normal resource agency planning and 
permitting requirements (Appendix C). 

General Restoration 

Relocatinv Hatcherv Runs. The relocation of hatchery runs would provide a benefit for 
wild stocks of pink salmon by providing an alternate location, timing or stock for commercial 
fishing activities. If the locations or timing for the relocated runs are carefully selected, the 
commercial fishery can be displaced and proceed with little or no interception of injured wild 
stocks. Combined with good fishery management practices and a redistribution of the 
commercial fishing fleet, fishing pressure could be diverted away fiom the wild stocks and 
refocused on the relocated hatchery runs. This will remove the fishing mortality fiom the 
injured wild stocks and allow them to recover (Appendix C). 

The ADF&G and PNP aquaculture organizations have established a modem fisheries 
enhancement program that began in the mid- 1970's that has included the establishment of 
new runs; however, some locations remain that provide ideal opportunities for juvenile fish 
imprinting and adult fish terminal-harvest areas that are readily accessible to the fishing 
fleets. 

Every fisheries restoration, development, or enhancement program must be carefully planned 
and managed to avoid risks to wild stocks, and the fish-culture program must be carefully 
structured and controlled to avoid or minimize potential changes in the genetic makeup and 
health of the wild stocks that might be caused by the program. Although restoration, 
development, and enhancement of wild salmon stocks with fish-cultural techniques has been 
widely applied in the Pacific northwest, this strategy is not fully accepted within the fisheries 
profession (Htlborn, 1992; Martin, Webster and Edwards, 1992). Hatchery-produced fish 
typically can be harvested at a higher rate than most wild stocks. Consequently, if wild 
stocks are harvested with hatchery-produced fish, there may be a danger that the wild stocks 
may be overharvested (Hilborn, 1992). A good harvest-management strategy must be 
developed so the hatchery-produced stocks can be harvested in a separate time or place. 
Every fish-culture program must be carefully structured, plantled, and controlled to avoid or 
minimize potential risks of change in the genetic makeup and health of the wild stocks 
(Ebdar, Ryrnan and Utter, 1 99 1 ; ADF&G, 1983; Holland-Bartels, Burger, and Klein, 1994; 
Meyers et al., 1988; Davis et al., 1985). Additional state and federal permits and a site- 
specific NEPA compliance review may also be required before a project is implemented 
(Appendix C, Section 1). 
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Conclusions 

Short-term effects: Low Benefits. Although some benefits may accrue quickly, it is 
not reasonable to expect substantial results within one lifecycle. 

Long-term effects: Moderate Benefits. It can be expected that these actions would 
assist the recovery of the injured wild stocks of pink salmon. 
Long-term benefits, however, may accrue in only portions of the 
EVOS area. 

Alternative 4 would provide moderate restoration actions to assist natural recovery of wild- 
stock sockeye salmon populations. Actions that could be implemented to restore wild-stock 
sockeye salmon populations as part of Alternative 4 include: habitat protection, lake 
fertilization, and actions that may improve survival rates of sockeye salmon eggs by using 
egg incubation boxes, net pen rearing, or hatchery rearing (EVOS Trustee Council, April; 
November 1993). 

Habitat Protection and Acquisition 

Habitat protection criteria for parcels that would benefit sockeye salmon include ratings of 
high for parcels with sockeye salmon streams or systems known to have exceptional value; 
moderate for parcels with sockeye salmon streams or systems with average production; and, 
low for parcels with few or no sockeye salmon streams or systems with low production 
(EVOS Restoration Team, 1993). 

Habitat protection that could benefit wild-stock sockeye salmon populations according to 
Alternative 4 would depend on the average cost per acre and the final budget allocation. 
Therefore, the number of parcels that could be purchased is expected to range between 34 
parcels and all 8 1 parcels that are available. If all available parcels are purchased, the 
benefit is expected to provide low value for the sockeye salmon resource (Appendix A). Of 
the 81 parcels that may be purchased fkom the estimated budget that is forecasted for this 
alternative, 16,48,8, and 9 parcels have been rated as no, low, moderate, and high value, 
respectively, for sockeye salmon. A total of 21 percent of the parcels is rated as moderate or 
high value. 

If only 34 parcels are purchased, the benefit is expected to provide low to moderate value for 
the sockeye salmon resource (Appendix A). Of the 34 parcels that may be purchased fiom 
the estimated budget that is forecasted for this alternative, parcels 8, 13,6, and 7 have been 
rated as no, low, moderate, and high value, respectively, for sockeye salmon. A total of 38 
percent is rated as moderate or high value. 

Although the average value of forecasted habitat acquisition may not have a high overall 
rating for sockeye salmon, individual parcels may have exceptional value. In the event that 
some of these parcels may not be protected through acquisition, the habitat would continue to 
have some measure of protection through the actions of normal resource agency planning and 
permitting requirements (Appendix C). 
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General Restoration 

-1: z. These improvements entail mitigation of a 
barrier to fish migration that could prevent access to previous unavailable habitat for 
spawning or rearing and typically include installation of a fishpass or removal of a migration 
barrier. The construction of a fishpass (i.e., fish ladder or steep pass) is a permanent form of 
habitat modification to enable fish to access spawning and rearing habitat above an 
impassable barrier such as a steep stream gradient or a waterfall. 

This technique has been widely applied throughout the EVOS area to increase populations of 
wild salmon stocks and to establish new self-sustaining populations by providing access to 
new or additional spawning habitat. However, it is effective for sockeye salmon only where 
the newly-produced fry have access to rearing habitat that is presently underutilized. The 
potential benefit will usually be limited by the amount of rearing habitat rather than the 
amount of new spawning habitat that is accessed. Installation is usually permanent, with a 
long lifespan. Within the EVOS area, potential benefits for sockeye salmon may be limited 
by the ability to idente new sites for application of this action where they will not interfere 
with management of other nearby wild stocks. 

Action 2: &P Incubation Boxes These boxes have been highly successful in the Copper 
River drainage to develop a small wild-stock population of sockeye salmon into an estimated 
annual total return of approximately 200,000 adult fish with an estimated annual commercial 
harvest of over 100,000 fish (Roberson and Holder, 1993). Other experiments to incubate 
sockeye and chum salmon eggs in egg incubation boxes in Prince William Sound were less 
successful (Jackson, 1974); however, when properly installed, these units control the water 
flow, substrate type, sedimentation, and predation to provide egg-to-fty survival rates as high 
as 90 percent. This compares quite favorably with an expected survival rate of 12 to 43 
percent of eggs laid in redds by spawning sockeye salmon (Drucker, 1968) where survival 
may be affected by extremes of environmental conditions. 

The potential contribution of egg incubation boxes for the restoration of sockeye salmon 
stocks in the EVOS area will be limited to drainages with: (1) limited successful 
reproduction; (2) spring areas with appropriate physical features and water quality and 
quantity; and, (3) underutilized rearing capacity for the sockeye salmon fry that are produced. 

Although extensive surveys to locate potential sites to operate this technique have not been 
performed, if suitable locations can be identified within drainages that presently support 
small populations of sockeye salmon, this technique could be applied to help restore those 
populations without a major inWion into the environment or the fish stock. 

Action 3: Net-Pen Rearinv. This practice has been widely applied to increase the survival 
rate of all salmon species. This technique, however, has only recently been applied 
successfully for sockeye salmon because most previous attempts failed because sockeye 
salmon are particularly susceptible to the disease, infectious hematopoietic necrosis virus 
(IHNV) (Mr. Terry Ellison, ADF&G, oral comm.). 

Although the net-pen rearing technique has been applied in both fi-eshwater and in saltwater, 
most success has been achieved with freshwater rearing because the early lifestages from 
only a few stocks of sockeye salmon can survive in saltwater. Burke (1993), however, 
described a highly successful program for rearing juvenile sockeye salmon in saltwater net 
pens to the smolt stage, but only after they had been fed first in freshwater hatchery raceways. 
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Consequently, although net-pen rearing of sockeye salmon in saltwater may have excellent 
potential for a hatchery-based application, it may be of limited value for protection and 
restoration of wild stocks except where it may be used to create an alternate opportunity for 
commercial fishermen. 

Juvenile sockeye salmon typically require rearing in freshwater for up to three years 
(Burgner, 199 1). During this period, the mortality rate between the fry and smolt stages may 
range fiom 86 to 99 percent (Roberson and Holder, 1993), but fry held in net pens are 
largely protected fiom predators and food is provided, so the mortality rate is low. Net-pen 
rearing of sockeye salmon fry in freshwater has not been widely applied; however, 
Schollenberger (1 993) and Zadina and Haddix (1990) have reported good success with this 
strategy. 

Net-pen rearing of sockeye salmon fry to increase their survival rate potentially may be 
employed in many systems throughout the EVOS area. Only two key ingredients are 
necessary: a source of fry and a suitable site to anchor and service the net pens. Fry may be 
captured fiom a spawning stream or transferred fiom a hatchery. Careful application of the 
net-pen rearing techniques will increase the numbers of emigrating sockeye salmon srnolts 
and returning adults with minimal undesirable effects on the population or the lake rearing 
system. The magnitude of the benefit will depend on the numbers of captive, fry that can be 
accommodated. 

Every fisheries restoration, development, or enhancement program must be carefully planned 
and managed to avoid risks to wild stocks, and the fish-culture program must be carefully 
structured and controlled to avoid or minimize potential changes in the genetic makeup and 
health of the wild stocks that might be caused by the program. Although restoration, 
development, and enhancement of wild salmon stocks with fish-cultural techniques has been 
widely applied in the Pacific northwest, this strategy is not filly accepted within the fisheries 
profession e lborn ,  1992; Martin, Webster and Edwards, 1992). Hatchery-produced fish 
typically can be harvested at a higher rate than most wild stocks. Consequently, if wild 
stocks are harvested with hatchery-produced fish, there may be a danger that the wild stocks 
may be overharvested (Hilborn, 1992). A good harvest-management strategy must be 
developed so the hatchery-produced stocks can be harvested in a separate time or place. 
Every fish-culture program must be carefully structured, planned, and controlled to avoid or 
minimize potential risks of change in the genetic makeup and health of the wild stocks 
(Hindar, Ryrnan and Utter, 1991; ADF&G, 1983; Holland-Bartels, Burger, and Klein, 1994; 
Meyers et al., 1988; Davis et al., 1985). Additional state and federal permits and a site- 
specific NEPA compliance review may also be required before a project is implemented 
(Appendix C ,  Sectiori 1). 

Action 4: Hatcherv rear in^. Hatchery rearing of sockeye salmon has had a long history in 
Alaska; however, during the last decade, this strategy has been improved, and it has produced 
dramatic innovations and results (Ellison, 1992). In Alaska, cultured juvenile sockeye 
salmon have been released as fry, presmolts, and smolts. Each lifestage has its own 
particular logistical, biological, and fish-cultural constraints and advantages. Fry are less 
expensive to rear, transport, and release, but they require at least one year of rearing in a lake 
before they smoltify, and they will not survive to the adult stage as well as presmolts or 
smolts. Fry that are retained and fed in hatchery raceways may be released in late fall as 
presmolts. These young fish require few resources from the lake system during the winter 
and emigrate as srnolts in the spring. Smolts are expensive to rear and transport, but they 



Environmental 
Consequences 4 

will survive better to the adult stage; however, they can be released as migrants without 
reliance on freshwater rearing. 

Injured wild stocks may be helped directly by a rearing and release program for that stock, or 
the wild stocks may be helped indirectly by creating an alternate opportunity for the 
commercial fishers to divert fishing pressure away from the injured wild stocks. For direct 
restoration, @-rearing programs will be limited to those drainages where the forage is 
underutilized by the naturally produced @. Presmolt- and smolt-rearing programs, however, 
can provide direct restoration with little or no effect on plankton populations. 

Every fisheries restoration, development, or enhancement program must be carefully planned 
and managed to avoid risks to wild stocks, and the fish-culture program must be carefully 
structured and controlled to avoid or minimize potential changes in the genetic makeup and 
health of the wild stocks that might be caused by the program. Although restoration, 
development, and enhancement of wild salmon stocks with fish-cultural techniques has been 
widely applied in the Pacific northwest, this strategy is not l l l y  accepted within the fisheries 
profession (Hilborn, 1992; Martin, Webster and Edwards, 1992). Hatchery-produced fish 
typically can be harvested at a higher rate than most wild stocks. Consequently, if wild 
stocks are harvested with hatchery-produced fish, there may be a danger that the wild stocks 
may be overharvested (Hilborn, 1992). A good harvest-management strategy must be 
developed so the hatchery-produced stocks can be harvested in a separate time or place. 
Every fish-culture program must be carefully structured, planned, and controlled to avoid or 
minimize potential risks of change in the genetic makeup and health of the wild stocks 
(Hmdar, Ryrnan and Utter, 199 1; ADF&G, 1983; Holland-Bartels, Burger, and Klein, 1994; 
Meyers et al., 1988; Davis et al., 1985). Additional state and federal permits and a site- 
specific NEPA compliance review may also be required before a project is impIemented 
(Appendix C, Section 1). 

Conclusions 

Short-term effects: Low Benefits. Some benefits in some drainages may accrue 
within one life cycle. 

Long-term effects. High Benefits. It can be expected that these actions would assist 
the recovery of the injured wild stocks of sockeye salmon. 
Certain actions, however, may be use l l  in only portions of the 
EVOS area; and not all populations may be totally restored. 

. . ~ f ~ c  Herring 

Alternative 4 includes only one restoration action to assist natural recovery of Pacific herring: 
habitat protection and acquisition @VOS Trustee Council, April 1993). 

Habitat Protection and Acquisition 

Habitat protection and acquisition criteria for parcels that may benefit Pacific herring include 
ratings of high for parcels with documented consistent annual Pacific herring spawning along 
the parcel shoreline; moderate for parcels with occasional spawning along the parcel 
shoreline; and, low for parcels with no documented Pacific herring spawning along the parcel 
shoreline, but a possible feeding area (EVOS Restoration Team, 1993). 
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Habitat protection that could benefit Pacific herring populations according to Alternative 4 
would depend on the average cost per acre and the final budget allocation. Therefore, the 
number of parcels that could be purchased is expected to range between 34 parcels and all 
8 1 parcels that are available. If all available parcels are purchased, the benefit is expected to 
provide moderate value for the Pacific herring resource (Appendix A). Of the 81 parcels that 
may be purchased fiom the estimated budget that is forecasted for this alternative, 7,30,29, 
and 15 parcels have been rated as no, low, moderate, and high value, respectively, for 
Pacific herring. A total of 54 percent is rated as moderate or high value. 

If only 34 parcels are purchased, the benefit is expected to provide moderate value for the 
Pacific herring resource (Appendix A). Of the 34 parcels that may be purchased fiom the 
estimated budget that is forecasted for this alternative, parcels 2,9, 14, and 9 have been rated 
as no, low, moderate, and high value, respectively, for Pacific herring. A total of 68 percent 
is rated as moderate or high value. 

Although the average value of forecasted habitat acquisition may not have a high overall 
rating for Pacific herring, individual parcels may have exceptional value. In the event that 
some of these parcels could not be protected through acquisition, the habitat would continue 
to have some measure of protection through the actions of normal resource agency planning 
and permitting requirements (Appendix C). 

Conclusions 

Short-term effects: Negligible. No benefits would accrue within one life cycle. 

Long-term effects: Moderate Benefits. Habitat protection and acquisition actions 
can be expected to have a long-term value to Pacific herring 
stocks in the EVOS area by helping to assure maintenance of 
production potential. Some habitat areas would recover sooner 
than others. 

Social and Economic Archaeoloaical 1 Cultural Resources 

!!mmxs Habitat Protection and Acquisition 

It is assumed in this alternative that 34 large parcels would be purchased. These parcels 
contain low (no known or suspected cultural resources/sites on parcel), moderate (no 
signiticant cultural resources/sites on or adjacent to parcel), or high (documented 
concentration or signrficant cultural resources/sites on parcel) potential for benefiting cultural 
resources as analyzed by the Habitat Protection Work Group (November 30,1993). If low 
potential benefit on a parcel is assigned a value of 1, moderate potential benefit a value of 2, 
and high potential benefit a value of 3, these parcels average 2.2, or slightly higher than 
moderate. These estimates reflect known sites in the EVOS area but not all of the sites 
present. Not all sites have been found, so the actual benefit to cultural resources may be 
greater than reflected in these estimates. This analysis does not take into consideration small- 
parcel acquisition, which is currently under evaluation. It is also possible that land prices 
may be lower or higher than those assumed here. That would result in the purchase of more 
parcels (possibly all 81 identified parcels) or fewer parcels. 
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Habitat acquisition and protection may have minor short-term benefits on site protection. 
Moderate long-term benefits to archaeological site protection from habitat acquisition would 
accrue primarily through: (1) placing private lands under public management and applying 
Federal and State cultural resource protection laws; and, (2) reducing the likelihood of 
damage to cultural resources resulting from extractive activities (such as logging), or other 
developments. 

General Restoration 

General restoration actions could include activities on individual sites (site stabilization, site- 
salvage excavations, site monitoring and stewardship), or in local communities 
(archaeological repositories, acquiring replacement artifacts). Often, onsite work could be 
combined with community activities, as is envisioned in the site stewardship program. Each 
of the proposed actions considered here could be implemented independently or in 
combination with any of the others. The most effective approach is comprehensive, tailoring 
combinations of actions within each community where cultural resources were injured by the 
spill. Actions considered applicable under Alternative 4 are discussed below: 

Stabilize Archaeological Sites. Archaeological sites aected through erosion begun or 
worsened by oil-spill activities could be stabilized to slow or stop the erosion. Stabilization 
might entail recontouring parts of the sites to cover up exposed cultural deposits. This may 
reduce the visibility of artifacts and in this way reduce chances of looting or vandalism. This 
is a relatively nondestructive alternative when compared to archaeologically excavating the 
sites or allowing damage to continue. 

Stabilization is a site-specific activity that could be accomplished through several different 
methods. Some sites are located along high-energy shorelines, or in high- energy intertidal 
areas, and might not be suited to stabilization. Also, stabilization techniques that contrast 
with surrounding terrain might serve as magnets for visitation rather that protection against 
visitation. The benefit of stabilization is to preserve the integrity of the site, an effect that 
may be temporary (requiring periodic maintenance) or permanent. This would have an 
immediate benefit of a moderate to high level in the short term but has the potential to 
preserve sites and reduce damage at a high level over the long term. 

Excavate Archaeolo~ical Sites. Not all sites can be stabilized, whether for physical or 
economic reasons. Ongoing vandalism, looting, and erosion of archeological sites in the 
EVOS area could be mitigated through salvage excavation instead of stabilization. 
Excavation and stabilization alsd could be done on the same site. Scientific excavation of 
the sites most in danger of destruction could yield information important to understanding the 
history and prehistoty of the EVOS area, a major element of Alaska's cultural heritage. 
Excavation could also remove human remains and h e r a r y  objects associated with the 
ancestors of contemporary people living in communities in the spill area. These remains 
could be moved to locations less likely to be disturbed by looters or vandals, or unearthed by 
ongoing erosion. 

One effect of excavation is permanent destruction of the excavated portions of the sites. This 
destruction, however, is controlled and exactly delimited, allowing for the appropriate care 
and analysis of removed items and associations. Without archaeological excavation, damage 
to, and eventual destruction of, several of the sites would continue with neither the public nor 
the resource benefiting. The short-term and long-term benefit of salvage excavation of highly 
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endangered sites is therefore high. This action both protects the sites from further looting 
and vandalism and mitigates any spill-related damage already incurred. Some salvage 
excavation projects have already been funded by the EVOS Trustee Council. 

Site Monitorinv and Stewardshin. Archaeological site-stewardship programs active in 
Arizona, Arkansas, and Texas have demonstrated the utility of public education and 
increased oversight of sites for reducing continuing vandalism. A site-stewardship program 
for the EVOS area would combine public education and site monitoring through recruitment, 
training, coordination, and maintenance of a corps of locally interested citizens to watch over 
nearby archaeological sites. Sites to be monitored by local residents would be identified by 
land owners and managers on the basis of past and ongoing vandalism and erosion. Law 
enforcement officials could be involved during investigations or when called to sites to 
intercept active vandalism. 

The benefits of site stewardship would be an increased knowledge and appreciation of 
archaeological methods of site monitoring and decreased site vandalism. These benefits may 
begin within the first year of implementation and continue for an indefinite term. The 
benefits of this action in the short term may be low, but benefits are potentially high in the 
long term, as site stewards become better trained and knowledge of the program is 
disseminated among people who could be inclined to damage sites. The action has additional 
importance in its involvement of local individuals and communities in protecting cultural 
resources. 

Archaeolo~v Re~ositories. Communities within the spill-afFected area have increasingly 
expressed a desire that archaeological materials remain in (or at least are regularly returned 
to) their area of origin for display and interpretation. Local preservation of artifacts and the 
interpreting of Native heritage is proposed as a means to offset the increasing loss of artifacts 
and disturbance of Native graves in the spill area. 

Placing artifacts in a local repository and using that repository as a base for interpreting 
cultural resources could help better educate residents and area visitors about practices of the 
past and the continuity of that past with the present and the future. These repositories could 
be established through modifying existing structures or by building new structures to 
accommodate collections. These would be located in communities within the oil-spill area 
and could serve as local foci for heritage-oriented activities. The short-term benefit of this 
action may be to restore a feeling of involvement with and oversight of the cultural heritage 
of local communities. This would be immediate but moderate. Long-term benefits may be 
high in terms of enhanced community involvement. It is this involvement that would address 
spill-related injury to 'the sense di? cultural continuity and connectedness within the local 
communities. 

Acauisition of Re~lacement Artifacts. Museums, agencies, and other repositories outside 
the spill area hold collections containing artifacts originally from the spill area. An action has 
been identified that would acquire some of these artifacts as a means of replacing a portion of 
the cultural heritage lost through the oil spill and subsequent cleanup activities. Many of 
these artifacts were removed from the spill area through ethnographic collecting and 
archaeological investigations in the 19th and early 20th centuries, and many reside outside of 
Alaska--in the lower 48 states, Europe, and Russia. Returning part of this diverse artifactual 
heritage to the spill area may have a low but immediate benefit in the communities within the 
spill area, allowing the people of the communities to more fully see the range of materials 
that represents a tangible part of their past. The long-term benefits of this approach are 
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potentially high. By establishing a seed of improved cultural connectedness and fostering a 
sense of cultural continuity, this approach could grow into a major factor in producing a 
sense of recovery from the effects of the spill among the residents of those communities most 
affected. 

This action could work through partnerships with existing museums or other regional 
repositories, or be combined with the establishment of local artifact repositories and 
interpretive centers. It is likely that communities would react differently to this approach. 
Individual consultations with each community would be required to assess the importance 
and effectiveness of this approach in each community, 

Conclusions 

Short-term effects: Moderate Benefits. The proposed actions would increase the 
level of protection for archaeological resources and improve the 
understanding or appreciation of cultural resource values. , 

Long-term benefits: Moderate to High Benefits. The proposed actions may increase 
protection for archaeological resources and substantially 
improve the understanding or appreciation of cultural resource 
values. 

Habitat Protection and Acquisition 

It is assumed in this alternative that 34 parcels would be purchased. These parcels contain 
low (status as a subsistence use area unknown), moderate (known historic subsistence use 
area, which may be used again), or high (known current subsistence use area) potential for 
benefiting subsistence as analyzed by the Habitat Protection Work Group (November 30, 
1993). If low potential benefit on a parcel is assigned a value of 1, moderate potential 
benefit a value of 2, and high potential benefit a value of 3, these parcels average 2.4 (or 
between moderate and high). 

Short-term benefits of habitat protection and acquisition on the recovery of subsistence 
species and subsistence use would be low, but the long-term benefits may be low to 
moderate. Protecting lands fiom habitat degradation associated with extractive activities 
(such as logging), or other developments may help recovering subsistence resources recover 
more quickly. 

This analysis does not take into consideration small-parcel acquisition, which is currently 
under evaluation. It is also possible that land prices may be lower or higher than those 
assumed here. That would result in the purchase of more parcels (possibly all 81 identified 
parcels) or fewer parcels. 

General Restoration 

The additional 35 percent of the funding allotted for general restoration could provide the 
base for projects that directly affect the subsistence resources and subsistence activities 
within the EVOS area. These actions are summarized below. Please refer to the appropriate 
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sections of this alternative for more detail on effects on individual species. These proposed 
actions could be conducted independently &om each other or in combination. 

H-. The decline in subsistence harvest of harbor seals could have helped stabilize 
the population. The proposed action to implement cooperative programs between subsistence 
users and agencies to assess the effects of subsistence harvest could help in sorting out which 
localities would be best utilized (or best left alone) for subsistence use in order to optimize 
natural recovery of the populations. This may be a moderate long-term benefit, taking as 
long as 5 to 10 years to establish a measurably signXcant benefit. This action has the 
advantages of having a relatively.10~ cost and the spin-off value of improving 
communication between agency biologists and subsistence users. Cooperative programs 
proposed for reducing incidental take of harbor seals during fishing likewise would have low 
short-term benefits, but may have moderate long-term benefits in 5 to 10 years. Reducing 
disturbance at haulout sites in the oil-spill area would have a negligible benefit in the short 
term and may produce a moderate benefit long term. 

Sea Otters. One of the proposed actions would establish a cooperative program between 
subsistence users and research scientists or agency managers. While subsistence harvests are 
not a si@cant impact on sea otter populations, agency biologists and subsistence users may 
both benefit f?om the additional interaction and information sharing that would grow fiom 
such an action. Traditional knowledge of sea otter behavior and its relation to other parts of 
the ecosystem could be more extensive than is presently recognized by agency biologists. 
Similarly, the present range and concentration of sea otters could be better understood by 
agency biologists than is presently recognized by many subsistence users. This type of action 
would have little benefit immediately or in the short term on the recovery of sea otters, but 
the long-term benefit on management efforts; and to sea otter populations, could be 
significant. 

Intertidal Or~anisms. A project has been proposed to reduce hydrocarbon levels in oiled 
mussel beds by temporarily removing mussels, replacing oiled sediments, and returning the 
mussels. Part of this action would be to monitor treated and untreated mussel beds to 
document the differential rates of recovery. This action may have low short-term and 
moderate long-term benefits on subsistence users, and the benefits would be localized. 

Fucus, one of the central elements in intertidal ecosystems, is important for subsistence users 
as food and as habitat for other subsistence resources. A pilot project has been proposed to 
transplant Fucus to increase its population in the high intertidal zone. The recovery of Fucus 
is estimated at a decade. This would have insignificant short-term benefits, but could have 
moderate long-term benefits to subsistence users, 

The recruitment of intertidal clams on cleaned beaches would remain low until a substrate of 
appropriate grain size is re-established, either naturally or through restoration efforts. A 
project (94068) has been proposed to study the feasibility of depositing fine-grained 
sediments to enhance larval recruitment and population recovery. Should this prove feasible, 
it would be possible under this alternative to fund expansion of the technique within the spill 
area. The hypothesis is that population recovery could occur within one or two years. 
Should this hypothesis be substantiated, and if subsistence users could be assured of the 
safety of eating clams produced in the enhanced habitat, both long-term and short-term 
benefits on subsistence use would be high. 
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Pink Salmon. Relocation of hatchery runs has been identified as a means to divert the 
commercial fishing fleet away fiom wild stocks of pink salmon. The resultant recovery of 
stocks would benefit subsistence uses of pink salmon. The benefits of this action on 
subsistence mirror those of the pink salmon population: negligible in the short term, but high 
in the long term of 5 to 10 years. 

Sockeye Salmon. The use of egg incubation boxes has been proposed to restore or enhance 
sockeye salmon populations in the spill area. It is estimated that short-term benefits may be 
moderate, drainage-specific increases in populations. Long-term benefits may be low 
because of the scarcity of appropriate sites. If appropriate sites are found near villages, this 
technique has the potential for working very well locally to increase the amount of sockeye 
salmon available (both long term and short term) for subsistence use. 

Net-pen rearing of sockeye salmon fry has been proposed to increase their survival rate. 
Since there are many appropriate locations for net pens in the EVOS, it is estimated that this 
technique would have strong short-term and long-term benefits on sockeye salmon 
populations. The advantage to subsistence users may be a corollary benefit. 

Hatchery rearing of sockeye salmon has been proposed with release possible as fed fry, 
presmolts, and smolts. A number of project types are applicable, using difTerent 
combinations of biological, physical, logistical, and technological factors. The short-term 
benefit of this type of action is likely to be low because it would take some time to establish 
the populations. The long-term benefit to sockeye salmon populations is estimated to be high 
because of several generations of improved survival of the smolt stage that would lead to 
increased numbers of returning adults. The benefit to subsistence users may increase as 
populations of sockeye salmon increase. The benefit to subsistence users increases if wild 
stocks are separated from hatchery stocks. Concentration on hatchery stocks by commercial 
fisheries could reduce competition for wild stocks. 

Fertilizing lakes to improve sockeye rearing success and to increase sockeye populations also 
has been proposed. Sockeye salmon populations have been successfully increased through 
lake fertilization, but there could be few candidate lake systems for this application. The 
short-term benefit of this action iin subsistence users would be negligible, while the long- 
term outlook may be substantially increased numbers of sockeye in specific stream systems, a 
high long- term benefit for subsistence users in some locations.. 

Relocation of hatchery runs has been identified as a means to divert the commercial fishing 
fleet away from wild stocks of sockeye salmon. The resultant recovery of stocks would 
benefit subsistence users of sockeye salmon. The benefits of this action on subsistence 
mirror those of the sockeye salmon population: negligible in the short term, but high in the 
long term of 6 to 10 years. 

Subsistence Food Testinv. One of the main elements in the damage to subsistence uses in 
the spill area is the fear that once safe subsistence foods are no longer safe to eat. An action 
has been proposed to conduct tests on subsistence foods to determine the amount of 
contamination, if any, in various types of subsistence foods. This action would provide 
immediate information to subsistence users, providing short-term and long-term high-level 
benefits to subsistence users' sense of security. 
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Conclusions 

Short-term effects: L o w .  The proposed actions would require some time 
after implementation before any changes could be expected. 

Long-term effects: Moderate to High Benefits. The proposed actions are expected to 
moderately increase populations of subsistence harvest species 
negatively affected by the EVOS and substantially increase the 
confidence of subsistence users in determining the healthfulness 
of subsistence foods. 

Habitat Protection and Acquisition 

It is assumed here that 34 parcels would be purchased under Alternative 4. These parcels 
contain low (low to no recreation use; access may be difficult), moderate (receives occasional 
public use; adjacent waters used for recreational boating; adjacent area receives high public 
use), or high (receives regular, high directed public use; highly visible to a large number of 
recreationists/tourists) potential for benefiting recreation and tourism as analyzed by the 
Habitat Protection Work Group (November 30, 1993). If low potential benefit on a parcel is 
assigned a value of 1, moderate potential benefit a value of 2, and high potential benefit a 
value of 3, these parcels would average 2.1 (or slightly above moderate). 

The benefits to recreation and tourism of habitat protection and acquisition derive from 
protecting of the scenic, wildlife, and undeveloped characteristics important for recreation 
values in the parcels being evaluated for acquisition. Extractive economic activities may 
reduce the recreational visual appeal of the landscape, shift or reduce wildlife viewing 
possibilities, and eliminate the relative lack of developed (logged or mined) character, 
thereby reducing the overall utility of those and surrounding areas for recreation purposes. 
These benefits may be low in the short term but moderate to high in the long term. This 
analysis does not take into consideration small-parcel acquisition, which is currently under 
evaluation. Also it is possible that land prices may be lower or higher than those assumed 
here. This would result in the purchase of more parcels (possibly all identified parcels) or 
fewer parcels. 

General Restoration 

Restoration strategies for recreation and tourism are to preserve or improve the recreation 
and wilderness values of the spill area, remove or reduce residual oil if it is cost effective and 
less harmful than leaving it in place, and monitor recovery. Alternative 4 focuses on 
stabilizing and improving existing recreation opportunities. It does not allow for funding 
projects that create new recreation opportunities or promote public land recreation use. 

Specific actions identified under this alternative are discussed below. Where restoration 
actions are successful in increasing the number of recreationists/tourists or causing a higher 
use level of mechanized transport, there is a concurrent change in the wilderness quality of 
the recreation experience. Some recreation users may consider this change a negative 
impact. Depending on the extent of development and the volume of visitors, this benefit 
could be either widespread or localized. 
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Removinn Residual Oil. Under this alternative, the short-term benefits to populations of 
harvestable subsistence resources, and so to subsistence use, would be low. The long-term 
benefits of habitat protection may be low to moderate. General restoration actions may 
produce moderate to high benefits. Subsistence harvests at prespill levels, stabilization of 
subsistence activities, perception of subsistence species recovery and consumption safety, 
and reintegration of many of the cultural values associated with subsistence activities into the 
communities are likely to occur within 5 to 10 years, especially if several actions are 
undertaken concurrently. 

Easement Identification. Easement identification has been proposed as a means to reduce 
trespass and land-use conflicts between private landowners and the general public. This may 
improve recreation and tourism by letting people know where public land access exists. The 
short-term benefit may be low, because dissemination of the knowledge about the existence 
of public land could--as a result of increased use--accumulate impact over several years. The 
long-term benefit may be moderate to high, but might be very localized. 

Conclusions 

Short-term effects: Low Benefits. The proposed actions may increase numbers of 
visitors, types of recreation opportunities available, and quality of 
experiences; but this is expected to occur gradually. 

Long-term effects: Moderate to Hi& Benefits. The proposed actions may increase 
recreational use levels, types, and opportunities. This is expected 
to occur locally in some cases and throughout the spill area in 
other cases. 
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Wilderness 

Habitat Protection and Acquisition 

Wilderness Character. It is assumed here that 34 parcels would be purchased under 
Alternative 4. These parcels contain low @gh/moderate evidence of human development 
andlor ongoing activities), moderate (area remote; evidence of human development andfor 
ongoing activities), or high (area remote; little or no evidence of human development) 
potential for benefiting wilderness as analyzed by the Habitat Protection Work Group 
(November 30,1993). If low ptitential benefit on a parcel is assigned a value of 1, moderate 
potential benefit a value of 2, and high potential benefit a value of 3, these parcels would 
average 2.3 (or slightly above moderate). This analysis does not take into consideration 
small parcel acquisition, which currently is under evaluation. Also, it is possible that land 
prices may be lower or higher than those assumed here. This may result in the purchase of 
more parcels (possibly all identified parcels) or fewer parcels. 

Desianated Wilderness. No lands would become designated Wilderness Areas or 
Wilderness Study Areas without formal State or Federal legislative action. Since the 
relatively pristine and undeveloped character of the de facto wilderness lands adjacent to 
designated Wilderness provide an extension of uninterrupted ecosystems present in the 
designated Wilderness Areas, and since the lack of development on the de facto wilderness 
lands contribute to the Wilderness viewshed and other wilderness values of designated 
Wilderness, the maintenance of these wilderness characteristics on the adjacent de facto 
wilderness lands would produce positive effects on designated Wilderness. The short-term 
benefits on designated Wilderness and Wilderness Study Areas, as well as to the wilderness 
quality of non-Wilderness lands, would be low since there would be little appreciable change 
to the lands in the short term. The long-term benefits would be moderate, with benefits 
derived from protecting the wilderness settings of the estimated 34 parcels fi-om extractive 
activities. 

General Restoration 

General restoration actions couli include actions that assist recovery of injured resources or 
prevent further injury. Any of these which increase wildlife populations may have spinoff 
benefits that could improve wilderness characteristics in the EVOS area. However, 
increasing human use of designated Wilderness or de facto wilderness may detract from the 
feelings of isolation and other characteristics important to the wilderness setting. The 
definition of recovery of designated Wilderness areas is assumed to hinge on removal of 
traces of oil, material left over from cleanup activities, and public perception that the areas 
are recovered. The only General Restoration activity for designated Wilderness identified in 
this alternative is removal of residual oil andfor residual cleanup materials still existing in 
isolated pockets in Wilderness Areas, and only those projects that provide substantial 
improvement over natural recovery would be allowed. Short-term benefits of oiYmateria1 
cleanup would be immediate but low. Long-term benefits are estimated to be low as well. 
Public perception of the recovery or continued damage to Wilderness Areas relative to the 
presence of EVOS oil is unlikely to change appreciably. 
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Conclusions 

Short-term effects: L o w .  Most proposed actions would require some time 
after implementation before any benefits are realized. 

Long-term effects: M-. The proposed action would extend protection 
from extractive developments to some now-private lands having 
considerable wilderness character, maintaining the integrity of 
those ecosystems and their wilderness character. The action 
would also protect the extended the wilderness characteristics of 
designated Wilderness to a moderate degree. 

Alternative 4 would provide restoration actions to assist replacement of harvest opportunities 
that were lost because of fishing closures or harvest restrictions that occurred as a result of 
the EVOS. Actions that may beimplemented as part of Alternative 4 include habitat 
protection and acquisition and creation of new hatchery-produced runs (EVOS Trustee 
Council, April and November 1993). 

Habitat Protection and Acquisition 

Habitat protection may benefit commercial-fishing opportunities by providing long-term 
protection for natural production and stability of wild stocks of pink and sockeye salmon and 
Pacific herring. The criteria for these parcels that may benefit commercial fisheries depends 
on the values assigned for those species (EVOS Restoration Team, 1993). 

Habitat protection that may benefit replacement of lost opportunities for commercial fishing 
according to Alternative 4 will depend on the average cost per acre and the final budget 
allocation. Therefore, the number of parcels that may be purchased is expected to range 
between 34 parcels and all 81 parcels that are available. If all available parcels are 
purchased, the benefit is expected to provide moderate value for commercial fisheries. If 
only 34 parcels are purchased, the benefit may also provide moderate value (Appendix A). 

Although the average value of forecasted habitat acquisition may not have a high overall 
rating for commercial fisheries, individual parcels may have exceptional value. If some of 
these parcels were not protected through acquisition, the habitat would continue to have 
some measure of protection through the actions of normal resource agency planning and 
permitting requirements (Appendix C). 

General Restoration 

Create. For commercial fishing resources, actions considered under 
Alternative 4 may replace lost opportunities by creating new hatchery-produced runs of 
salmon. Development of new runs of pink, sockeye, and chum salmon may benefit 
commercial fishing by providing an alternate location, timing, or stock for commercial 
fishing activities and if the brood-stock selection for these new runs and the release site were 
carefully selected, there would be minimal interception of injured wild stocks. Good fishery 
management practices combined with a redistribution of the fishing fleet, would enable an 
intensive commercial fishery to harvest these stocks. 

CHAPTER 4 105 



Environmental 
Consequences 

Specific actions that may be considered can be expected --either alone or collectively-- 
produce new runs of sufficiently latge numbers of adult pink, sockeye or chum salmon to 
accommodate a reasonable portion of the fishing fleet and provide a harvest that may be 
separated in time or space from existing fisheries. Several potential actions that may provide 
these fish by development of new hatchery runs entail actions that have been described for 
restoration of wild stocks of pink and sockeye salmon (e.g., rear and release Q, presmolts, or 
molts) or habitat manipulation to increase production of selected stocks (e.g., lake 
fertilization, migration corridor improvements, spawning channels, etc.) ( Appendix C). The 
actions and methods remain the same, but the brood stock selection (e.g., source, species, 
timing, etc.), release strategies (e.g., age, size, location, etc.), and the harvest management 
(harvest rate, timing, location, etc.) may be selected to benefit commercial fishers and, 
perhaps, particular gear types. 

ADF&G and PNP aquaculture organizations have established a modern fisheries 
enhancement program in the EVOS area and have developed new runs of salmon for harvest 
by commercial fishers. Excellent success has been achieved with most of these programs 
which have developed new self-sustaining or hatchery-produced runs of fish (Ellison, 1992); 
however, some locations that are accessible to the fishing fleets remain as opportunities for 
juvenile fish imprinting and adult fish terminal harvest areas. 

Every fisheries restoration, development, or enhancement program must be carefully planned 
and managed to avoid risks to wild stocks, and the fish-culture program must be carefully 
structured and controlled to avoid or minimize potential changes in the genetic makeup and 
health of the wild stocks that might be caused by the program. Although restoration, 
development, and enhancement of wild salmon stocks with fish-cultural techniques has been 
widely applied in the Pacific northwest, this strategy is not fully accepted within the fisheries 
profession (Hilborn, 1992; Martin, Webster and Edwards, 1992). Hatchery-produced fish 
typically can be harvested at a higher rate than most wild stocks. Consequently, if wild 
stocks are harvested with hatchery-produced fish, there may be a danger that the wild stocks 
may be overharvested Wlborn, 1992; Seeb, 1993). A good harvest-management strategy 
must be developed so the hatchery-produced stocks can be harvested in a separate time or 
place. Every fish-culture program must be carefully structured, planned, and controlled to 
avoid or minimize potential risks of change in the genetic makeup and health of the wild 
stocks (Hindar, Ryrnan and Utter, 199 1 ; ADF&G, 1983; Holland-Bartels, Burger, and Klein, 
1994; Meyers et al., 1988; Davis et al., 1985; Seeb, 1993). Additional state and federal 
permits and a site-specific NEPA compliance review may also be required before a project is 
implemented (Appendix C, Section 1). 

Conclusions 

Short-term effects: Necrlieible. New runs probably cannot be established within one 
lifecycle to support new commercial fisheries that would replace 
opportunities lost because of fishing closures or reduced harvests. 

Long-term effects: Moderate Benefits. These actions would assist the replacement 
of lost commercial-fishing opportunities; however, some portions 
of the EVOS area would obtain greater benefits than in other 
portions. 
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Sport fishing was disrupted throughout most of the EVOS area because of the oil spill, and 
populations of several important sport fish species were damaged. Lost sport fishing 
opportunities may be replaced by creating new sport fisheries for salmon or trout. 
Alternative 4 would provide restoration actions to assist replacement of harvest opportunities 
that were lost because of fishing closures or harvest restrictions that occurred as a result of 
the EVOS. Actions that might be implemented as part of Alternative 4 include habitat 
protection and acquisition and creation of new hatchery-produced runs (EVOS Trustee 
Council, April and November 1993). 

Habitat Protection and Acquisition 

Habitat protection may benefit sport fishing opportunities by providing long-term protection 
for natural production and stability of wild stocks of pink and sockeye salmon, Dolly Varden, 
and cutthroat trout. The criteria for these parcels that may benefit sport fisheries depends on 
the values assigned for these species (EVOS Restoration Team, 1993). 

Under Alternative 4, the forecasted habitat protection that may benefit replacement of lost 
opportunities for sport fishing will depend on the average cost per acre and the final budget 
allocation. Therefore, the number of parcels that may be purchased is expected to range 
between 34 parcels and all 81 parcels that are available. If all available parcels are 
purchased, the benefit is expected to provide low to moderate value for sport fisheries. If 
only 34 parcels are purchased, the benefit may also provide low to moderate value 
(Appendix A). 

Although the average value of forecasted habitat acquisition may not have a high overall 
rating for sport fisheries, individual parcels may have exceptional value. If some of these 
parcels were not protected through acquisition, the habitat would continue to have some 
measure of protection through the actions of normal resource agency planning and permitting 
requirements (Appendix C). 

General Restoration 

Establish Hatcherv Runs. The establishment of new hatchery-produced runs of salmon or 
trout would provide some benefit for all fishers by providing new opportunities with new 
locations and stocks that anglers may use. Typically, a run of a few thousand fish will 
provide tens of thousands of anglerldays of recreation (Mills, 1993). Sport fisheries, 
however, would be successll o$y if they are located where they would be accessible by 
anglers. The ADF&G already has employed this strategy to improve sport fishing 
opportunities for trout and salmon in the EVOS area by stocking catchable-sized trout and 
salmon smolts at accessible locations, often where self-sustaining runs cannot be established. 
Actions are similar or identical to those described in Appendix C. 

A small number of fish in a good, accessible location can provide angling to accommodate a 
substantial number of anglerldays of recreation. Wherever large numbers of fishers 
concentrate to harvest a concentrated population of fish, some portions of the adjacent habitat 
may be affected. While new sport fisheries would readily create new recreational 
opportunities, these likely would be for different species in new locations. 

CHAPTER 4 W 107 



Environmental 
Consequences 

Every fisheries restoration, development, or enhancement program must be carefully planned 
and managed to avoid risks to wild stocks, and the fish-culture program must be carefully 
structured and controlled to avoid or minimize potential changes in the genetic makeup and 
health of the wild stocks that might be caused by the program. Although restoration, 
development, and enhancement of wild salmon stocks with fish-cultural techniques has been 
widely applied in the Pacific northwest, this strategy is not fully accepted within the fisheries 
profession (Hilborn, 1992; Martin, Webster and Edwards, 1992). Hatchery-produced fish 
typically can be harvested at a higher rate than most wild stocks. Consequently, if wild 
stocks are harvested with hatchery-produced fish, there may be a danger that the wild stocks 
may be overharvested (Hilborn, 1992; Seeb,1992). A good harvest-management strateg 
must be developed so the hatchery-produced stocks can be harvested in a separate time or 
place. Every fish-culture program must be carefully structured, planned, and controlled to 
avoid or minimize potential risks of change in the genetic makeup and health of the wild 
stocks (Hindu, Ryrnan and Utter, 1991; ADF&G, 1983; Holland-Bartels, Burger, and Klein, 
1994; Meyers et al., 1988; Davis et al., 1985; Seeb, 1992). Additional state and federal 
permits and a site-specific NEPA compliance review may also be required before a project is 
implemented (Appendix C, Sectfon 1). 

Conclusions 

Short-term effects: Negligible. New sport fisheries to replace lost sport fishing 
opportunities probably cannot be established within one lifecycle. 

Long-term effects: & H i .  After hatchery production is expanded, newly 
established sport fisheries would provide substantial recreational 
benefits. 

Qualitative analysis indicates that Alternative 4 would result in moderate economic benefits 
in commercial fisheries and recreation and moderate negative effects in forestry. This 
analysis reflects effects resulting from habitat acquisition on forestry and other sectors but not 
effects on commercial fishing and recreation because data in these sectors is not available to 
quantify. The quantitative analysis follows. 

In Alternative 4 significant timberlands will be acquaired and it is assumed that si&cant 
timber will not be harvested. As shown in Table 4-6 Alternative 4 annual average industry 
output is projected to decline by $22.9 million and employment is anticipated to declline by 
143 employees. 

Spending of money by timberland owners hasa direct effect on the construction sector as 
shown in Table 4-6 Alternative 4 in the amount of $10.6 million in industry output. 
Spending of money by timberland owners also has a direct effect on the services sector in the 
amount of $2.6 milllion in final demand and 306 employees. 

Spending in the construction and service sectors i not enough to offset the negative effects in 
the forestry sector for three measures in the total line: final demand, industry output and 
porperty inocme. However, employee compensation, value added and employment are 
positive. 
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Habitat acquisition and general restoration expenditures will have economic benefits for the 
commercial fisheries and recreation sectors of the economy. However, these benefits are not 
reflected in the IMPLAN projections presented in Table 4-6. Therefore, this table does not 
quantlfy important economic benefits in commercial fishing and recreation because these 
benefits are not quanaed. Of the three most important economic sectors for this analysis, 
only forestry is quantified. The typical projects in various combinations, such as fish ladders, 
fish hatcheries, and preservation of habitat will economically enhance the commercial 
fisheries and recreation sectors of the economy. However, because studies and data are not 
available that quantq in terms of dollars or employment, it is not possible to quantq the 
economic effects for these two sectors of the economy. In Table 4-6 the quantities for the 
commercial fisheries and recreation sectors are reflections of the indirect effects of other 
sectors of the economy only; they are not reflections of the anticipated but unquantified 
effects on those sectors. 

Because Alternative 4 would involve expenditure of $3 10 million on habitat protection and 
some portion of this could be for timberlands in the Kodiak Island Borough, the Kodiak 
Island Borough could loose a ~ i g ~ c a n t  portion of its severance tax revenue from timber 
harvests. 

Short-term impacts are anticpated to be negligible. 

See the introduction to Chapter 4 on economics and Appendix D of this EIS, Economics 
Methodology, for a more detailed discussion of methodology. 

Conclusions 

Short-term effects: Negligible. Short-term impacts are anticipated to be neglible. 

Long-term effects: Qualitative analysis indicates that Alternative 4 would result in 
moderate economic benefits to commercial fisheries and 
recreation and moderate negative effects to forestry. Quantitative 
analysis reflects there would be effects resulting fiom habitat 
acquisition on forestry and other sectors but not on commercial 
fishing and recreation. Quantitative analysis indicates that 
Alternative 4 would result, in annual averages for a 10-year 
period, in a loss of approximately $23 million in forestry industry 
outpiit, an increase of $1 1 million in construction industry output, 
and $2 million in government. The corresponding changes in 
employment would be a loss of 143 jobs in forestry, an increase 
of 96 in construction, an increase of 306 in services, and an 
increase of 45 in government. 

The Kodiak Island Borough could loose a sigmficant portion of 
its severance tax revenue for timber harvests. 
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Source: IMPLAN Economic Model. See text for methodology. 

Table 4-6. Alternative 4: 7% Administration, 8% Monitoring, 35% Restoration, 50% Habitat Protection 

Employment 
# 

-143 

0 

0 

96 

0 

2 

2 

9 

-3 

306 

45 

0 

315 

Value 
Added $ 

-8.960 

0.000 

0.051 

5.637 

0.043 

0.073 

0.140 

0.304 

-0.057 

1.020 

2.410 

0.000 

0.662 

property 
Income $ 

-2.329 

0.000 

0.031 

1.608 

0.067 

0.033 

0.072 

0.049 

0.009 

-0.499 

-0.010 

0.000 

-1.020 

Employee 
Comp. $ 

-5.772 

0.000 

0.005 

4.001 

0.024 

0.037 

0.065 

0.21 1 

-0.083 

1.512 

2.120 

0.000 

2.120 

Millions 

Industry 
Output $ 

-22.918 

0.000 

0.066 

10.646 

0.128 

0.127 

0.207 

0.360 

-0.116 

0.803 

2.392 

0.000 

-8.305 

Average Annual Change 

Economic Sector 

Forestry 

Commercial 
Fisheries 

Mining 

Construction 

Manufacturing 

Recreation Related 

Communication St 
Utilities 

Trade 

Finance, Insurance, 
Real Estate 

Services 

Government 

Miscellaneous 

Total 

fiom Base in 1990% 

Final 
Demand $ 

-17.815 

0.000 

0.03 1 

11.034 

0.029 

0.025 

0.053 

0.254 

0.244 

2.682 

2.463 

0.000 

-1.001 
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Introduction 

The Proposed Action 
Alternative 5: 
Comprehensive Restoration 

In this alternative, the General Restoration program focuses on the status of recovery of 
injured resources rather than on the degree of injury caused by the oil spill. In this way, the 
components of the ecosystem that are having most d=culty recovering receive the greatest 
efforts, if there are general restoration actions that can realistically help. This alternative 
also increases the opportunity to conduct research into other aspects of the ecosystem that 
may be influencing the recovery of the resources and thereby the services they provide 
injured by the oil spill. A Restoration Reserve fund would be established to provide funding 
for research, monitoring, and restoration activities to continue beyond the 10-year settlement 
period. 

The Habitat Protection and Acquisition program is a primary component of the overall 
restoration program, receiving the largest portion of the remaining settlement funds. Habitat 
protection and acquisition provides protective benefits to all resources and thereby the 
services they provide injured byathe oil spill as well as to other resources and human uses that 
are important to the greater EVOS ecosystem. Increasing the protection of habitat 
throughout the spill area will be beneficial to the entire ecosystem by reducing further habitat 
degradation that may compound the effects of the oil spill. The general restoration actions 
can help resources or services recover to their prespill conditions more rapidly than if the 
actions were not implemented. A third component of the restoration program is Monitoring 
and Research. These activities track the progress of recovery and provide valuable 
information that can be used to help the resources, and the overall ecosystem, recover from 
the oil spill and from other factors that may be delaying recovery. 

Impacts on Bioloaica[ lmpacts on Intertidal Resources 
Resources 

In Alternative 5, the restoration program for intertidal resources differs from the previous 
alternatives by adding an additionalaction and by providing three possible scenakos for the 
Habitat Protection program. These changes are presented at the beginning of the discussion 
below, followed by the actions that are identical to those described in Alternatives 3 and 4. 

Habitat Protection and Acquisition 

Although there are several types of actions that apply under this restoration category, this 
analysis only considers the typed'of benefits that may be gained from protecting the 81 upland 
parcels identified in the Comprehensive Habitat Protection Process; Large Parcel Evaluation 
& Ranking Volume I and I1 (EVOS Restoration Team, November 1993). Other aspects of 
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the habitat protection category, such as the small parcels availa.ble for protection, are still 
being developed and cannot be analyzed in this FEIS. 

The habitat protection process used to evaluated the 81 parcels for their potential benefits to 
injured resources and services combined intertidal and subtidal biota and used the following 
criteria for ranking the parcels: 

- High for parcels adjacent to areas with a known high species abundance and diversity; 
high-quality habitat for intertidal and subtidal biota; 

- Moderate for parcels adjacent to extensive intertidal habitat with observed or probable 
moderate species diversity and abundance; and 

- Low for parcels with little intertidal habitat with low species abundance PVOS 
Restoration Team, November 1993). 

In Alternative 5, it is possible to consider the value of all 8 1 parcels if it is assumed that the 
cost per acre is low; however, if the cost per acre is higher, fewer acres of land are likely to 
be purchased. In this alternative, there is a range of funds available for Habitat Protection 
and Acquisition actions, so there are two more restrictive estimates that need to be assessed 
based on a higher cost per acre. For this analysis, when a higher cost per acre is assumed for 
these parcels, fewer of the parcels that are ranked Low for multiple resources and services 
likely would be protected. Some of these parcels still may have High or Moderate value for 
intertidal and subtidal resources, even though their total ranking is Low when evaluated for 
all of the injured resources and services combined. Table 4-7 shows how the distribution of 
habitat evaluated as high, moderate or low would change for intertidaVsubtida1 benefits when 
all 81 parcels are considered or when the parcels are reduced &om higher cost andor less 
money is dedicated to habitat protection. 

Table 4-7 
Number of Habitat Parcels within Each Rating Category That 
May Be protected to Benefit Intertidal Resources with 
Different Purchase Scenarios for Alternative 5 

Moderate 
High Benefits Benefits Low Benefits 

All 81 parcels considered 25 parcels 33 parcels 19 parcels 
(same in all alternatives) 

Higher parcel cost with 50% 19 parcels 10 parcels 4 parcels 
remaining funds 

Higher parcel cost with 45% 18 parcels 9 parcels 3 parcels 
remaining funds 

Under the most restrictive scenario, 72 percent of the 81 parcels evaluated ranked high for 
their intertidaVsubtida1 habitat and still would be protected. The benefits to intertidal and 
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subtidal organsims through the protection of upland habitats come in two forms. First, the 
protection could prevent the intertidal and subtidal areas fiom being altered by the actions 
that may occur on the parcels. Some actions could cause indirect adverse effects through 
siltation or increased pollution, while other actions, such as the construction of a dock or 
creating a new harbor, could direotly alter the intertidal and subtidal habitats. The second 
type of protection would reducethe disturbance caused by increased human activity (e.g., 
more people walking through the intertidal area; more pollution fiom littering or fiom bilge 
discharge). Obviously, the type of activity that may occur on a given parcel could 
substantially change the degree of benefit that is gained to the intertidal and subtidal zones. 

The actual benefit gained by the intertidal and subtidal organisms would depend on the type 
and location of the activities that may occur. In areas where construction activities are 
anticipated in the intertidal zone, the protection would be especially effective. Ifthe parcels 
correspond to areas of the intertidal zone that still are not recovering from the effects of the 
oil spill, the benefits could be even greater. 

General Restoration 

Clam Mariculture Propram. This alternative includes establishing a clam- mariculture 
program to help the recovery of subsistence uses in the spill area (also see the discussion on 
impacts to subsistence users in this alternative). This program would create a bivalve 
hatchery that would provide seed sources for creating new clam beds or re-establishing clam 
beds injured by the oil spill. Because this action is targeted towards subsistence activities, 
the areas that would benefit from this action probably would be close to villages within the 
spill area. Eyak, Tatitlek, Chenega Bay, Nanwalek, and Port Graham are some of the villages 
that have been discussed as benefiting fiom this action (EVOS Trustee Council, October 
1992). The spillwide distribution of clam beds that were injured from the oil spill and 
cleanup activities is unknown. To the extent that this action re-establishes clam beds that are 
still exhibiting lower abundance.of clams than moiled areas, this action substantially can 
accelerate the recovery of the clam beds. If the mariculture program targets new areas to 
create clam beds, other intertidal habitats could be lost. Mariculture facilities that are 
designed like a commercial operation should have negligible effects on the intertidal 
communities. 

The other two actions that have been identified for this alternative would directly affect the 
intertidal zone. These actions affect specific organisms, Fucus and mussels, but are meant to 
provide broader benefits to the other organisms that live or feed in these communities. 

Acceleratin~ the Recovery of the Upper Intertidal Zone. This would be done byre- 
establishing Fucus. The upper intertidal area, specifically the upper 1 -meter-vertical drop 
(IMVD), is probably the upper extent of suitable habitat for Fucus to grow. This means that 
the conditions are more extreme than in other habitats and would be more difficult to 
colonize. Fucus germlings that colonize in the upper intertidal area are subject longer 
periods of high temperatures and dryness during low tides. Without the shelter and moisture 
that is provided by mature Fucus plants, the germlings can become desiccated and die. 
Studies conducted in Herring Bay, Prince William Sound, suggest that it may take 3 to 4 
years for Fucus communities to expand 0.5 m beyond their existing boundaries (Highsmith et 
al., 1993). 

Feasibility studies of techniques for accelerating the recovery of Fucus were begun in 1992. 
Attempts to transplant mature F!cus plants were generally unsuccessful (Stekoll, pers. 
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comm., 1994). Another technique which uses a biodegradable cloth to cover seeded areas is 
currently being tested (Stekoll, pers. cornrn., 1994), and results of this experiment will be 
known after the summer of 1994. In theory, the cloth will substitute for the adult Fucus by 
providing moisture and protection to the germlings during low tides. Because the technique 
is still being tested, it is impossible to know how successful the action may be, or how easily 
it can be applied to the areas that could benefit fiom the action. If the technique is highly 
successful, the established germlings could become fully mature in 3 to 4 years and the 
associated invertebrates would also recolonize in the upper intertidal zone. At this time, 
however, it is impossible to know the outcome of the research; therefore, any benefits fiom 
this action are unknown. 

Cleaninv Oiled Mussel Beds. This has been considered as a possible method to reduce the 
hydrocarbon exposure for sea otters, harlequin ducks, and black oystercatchers. These 
animals depend on mussels for a large portion of their diet (Webster 194 1; Dzinbel and 
Jarvis, 1982; Doroff and Bodkin, 1993). Mussels occur in loose aggregations attached to 
intertidal rocks, or in dense aggregations (mussel beds) over pea gravel and silt sediments. 
Because mussels form a dense matt over the sediments and rocks, oil that was trapped 
beneath the mussels was not exposed to weathering and still remains toxic. It may be 
possible to clean mussels in mussel beds, but cleaning will not be possible in all habitats 
where mussels occur. 

One of the possible explanations for continuing signs of injury to sea otters, river otters, 
harlequin ducks, and black oystercatchers is that they continue to be exposed to hydrocarbon 
contamination by eating oiled mussels. Concern over this possible continuing source of 
contamination led to feasibility studies to develop techniques to clean the sediments beneath 
the oiled mussel beds. One technique to be tested in 1994 lifts sections of the mussel beds 
and replaces the contaminated sediments with clean sediments without serious damage to the 
mussel beds (Babcock, pers. cornrn., 1994). Other techniques are likely to damage the 
existing mussels when contaminated sediments are removed. Approximately 60 locations 
with oiled mussel beds have been identified in Prince William Sound. Oiled mussels beds 
have been identified and sampled fiom the Alaska Peninsula and Kodiak, however, estimates 
on the number of exisiting oiled mussel beds are unavailable. 

The extent and distribution of oiled mussel beds is still being determined and will be 
important in understanding the potential benefits that can be gained for other organisms by 
this action. There have been no studies to determine whether eating contaminated mussels is 
causing injury to other species within the EVOS area. However, other studies have 
documented reproductive impairment in some seabirds after ingesting oil (J3pply and 
Robega, 1990; Fry and Addiego, 1988). The intent of cleaning oiled mussel beds is largely 
to eliminate a source of continuing contamination to other organisms. Studies that examined 
the effects of oil on the mussel beds noted a reduction in the number of large mussels and 
overall biomass of the mussel beds, but there did not appear to be a shortage of new recruits 
(smaller mussels) to the mussel beds @@smith, Stekoll and Barber, 1993). It is unknown 
whether the trapped oil beneath the mussel beds will ultimately cause further injury to the 
mussels; however, continued high levels of hydrocarbons have been found in mussel tissues, 
which indicates that the mussels may be continuing to be contaminated. 

If the technique described above is successful, then this action is unlikely to cause an adverse 
effect and may provide tangible benefits to the mussels at the cleaned sites. Presumably, this 
technique would be applicable throughout the EVOS area, however, there is less information 
on the location of oiled mussel beds in areas outside of Prince William Sound. 

114 W 4 CHAPTER 



Environmental 
Consequences 4 

Conclusions 

Short-term effects: Neglicrible. 

Long-term effects: Unknown effects. For direct restoration actions, effects are 
-because both of these actions still are being tested. The 
long-term benefits of the Habitat Protection actions for reducing 
disturbance or preventing additional injury to intertidal organisms 
would be moderate and would vary substantially between parcels. 

Impacts on Marine Mammals 

Harbor Seals 

The restoration program for harbor seals that is possible under Alternative 5 di£€ers gem the 
previous alternatives by adding an additional action. The Habitat Protection capabilities also 
may differ from those described in Alternatives 2 and 4, because our estimated range of 
potential funding reduces the amount of uplands that could be protected slightly more than 
the more restrictive scenario presented in Alternative 4. It also is possible that efforts made 
to increase or create new recreation- and commercial-tourism use of the oil-spill area could 
increase the level of disturbance on the harbor seal populations. These changes are 
presented at the beginning of the discussion below, and are followed by a repeat of the 
discussions that are applicable here fiom other alternatives. 

Habitat Protection and Acquisition 

Habitat protection of upland parcels can help reduce disturbance to harbor seals. Harbor 
seals use haulout sites that are either in the intertidal zone or immediately adjacent to the 
intertidal zone; therefore, actions that occur on the uplands likely would not destroy the 
habitat. However, it is possible that habitat changes to the uplands may increase the amount 
of disturbance currently experienced at haulout sites on or near the parcel. 

Habitat-protection criteria for parcels that may benefit harbor seals include ratings of 

- High for parcels known to have a haulout of 10 or more seals on or immediately adjacent 
to the parcel; 

- Moderate for parcels with known haulouts with sporadic use and less than 10 seals, or 
probable haulouts in vicinity ofthe parcel or probable feeding in nearshore waters; and, 

- Low for possible feeding sites located in nearshore waters adjacent to the parcel (EVOS 
Restoration Team, November 1993). 

Of the 81 parcels evaluated in the large parcel process, 25 were ranked high, 19 were ranked 
moderate, 35 were ranked low, and 2 were ranked as having no benefit to harbor seals. The 
overall value of these parcels based on these rankings is moderate, although individual 
parcels may have exceptional value. 
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In Alternative 5, it is possible to consider the value of all 81 parcels if it is assumed that the 
cost per acre is low; however, if the cost per acre is higher, fewer acres of land likely would 
be purchased. In this alternative, there is a range of funds available for Habitat Protection 
and Acquisition actions, so there are two more restrictive estimates that need to be assessed 
based on a higher cost per acre. For this analysis, when a higher cost per acre is assumed for 
these parcels, fewer of the parcels that are ranked low for multiple resources and services are 
likely to be protected. Under the scenario where 50 percent of the remaining settlement 
funds are available for habitat-protection actions, the potential benefit to harbor seals would 
be identical to the changes described in Alternative 4. Table 4-8 shows how the distribution 
of habitat evaluated as high, moderate, or low would change when all 81 parcels are 
considered, or when the parcels are reduced f?om higher cost and/or less money dedicated to 
habitat protection. 

Table 4-8 
Number of Habitat Parcels within Each Rating Category That 
May Be Protected to Benefit Harbor Seals with Different 
Purchase Scenarios for Alternative 5. 

Moderate 
High Benefits Benefits Low Benefits 

All 81 parcels considered 25 parcels 19 parcels 35 parcels 
(same in all alternatives) 

Higher parcel cost with 50% 17 parcels 8 parcels 7 parcels 
remaining funds 

Higher parcel cost with 45% 16 parcels 7 parcels 6 parcels 
remaining funds 

Under the most restrictive scenario, 68 percent of the 81 parcels evaluated ranked high for 
harbor seals and still would be protected. Because the actual impact that development on 
these parcels would have on the harbor seals depends on, among other things, the type of 
disturbance caused, the length and duration of the disturbance, and whether or not the haulout 
area is used for pupping or molting, it is impossible to know what change in the protection to 
sites with haulouts would have on the recovering harbor seal population. Within the EVOS 
area, there have been no studies to document the amount or effects of current activities that 
may cause disturbance to harbor seals, so baseline data are unavailable. However, it is 
reasonable to assume.that proteqtion of upland habitats near haulout sites would reduce the 
risk of disturbance to the injured population. 

Reduce Disturbance at Haulout Sites in the Oil-SoilI Area. This is the only new action 
proposed for harbor seals in this alternative. Several studies have documented the effects of 
disturbances on harbor seals and other pinnipeds (Allen et al., 1984; Esipenko, 1986; 
Johnson et al., 1989). These studies have shown that the greatest impacts from disturbance 
occur during pupping and molting seasons. During pupping, disturbance can result in higher 
pup mortality caused by abandonment or from being crushed as the adults panic and return to 
the water (Johnson, 1977). During molting, seals are under physiological stress and may be 
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more susceptible to disease and injury. The greatest disturbance is caused when people walk 
near or through haulout sites (Johnson et al., 1989); but disturbance also can be caused by 
low-flying aircraft and by boats that approach too close to haulouts. Within the EVOS area, 
no studies have been made to document the amount or effects of disturbance. Without these 
data, it is impossible to determine if working with recreation and tourism groups would 
reduce seal mortality and aid recovery; however, it may become increasingly important as 
recreational use and commercial tourism of the EVOS area expands. 

Restoration Actions for Other ResourceslSewices. If actions are taken to increase or 
create new recreation and commercial tourism activities in the oil-spill area, there could be a 
negative, long-term impact on harbor seals. These impacts could be avoided or minimized 
by implementing education programs to minimize the level of human-caused disturbance. 
Aside fiom monitoring and research activities, and assuming that the actions previously 
described are implemented, none of the other actions proposed under this alternative for 
other resources or services likely would impact harbor seals. 

General Restoration 

The remaining actions were described in Alternatives 3 and 4 and are repeated here. Both of 
the proposed actions are information-based programs that would be designed to change the 
impact of commercial fisheries or of subsistence harvest on the recovering seal populations. 

Subsistence harvest is not believed to be the cause of the long-term decline of harbor seal 
populations in the Gulf of Alaska; however, any additional mortality may slow the recovery 
of injured populations. Subsistence harvest in Prince William Sound declined as a result of 
the oil spill and, in 1991, harvest levels probably were less than 5 percent of the population. 
A healthy seal population easily would be able to sustain that level of harvest. Depending on 
the distribution, sex, and age of the animals harvested, a 5-percent harvest negatively could 
affect an injured population. 

Establish a Coouerative Propram Between Subsistence Users and Research Scientists 
or A~encv Mana~ers. Such a program would be designed to provide a two-way exchange 
of information that would provide benefits to all parties and could benefit the injured harbor 
seal populations. For example, recent studies indicated that harbor seals may have a high site 
fidelity to molting and pupping areas (e.g., the same individuals consistently use the same 
areas) (Pitcher, 1990). If some of these areas show greater declines than other sites within 
Prince William Sound, then redirecting harvest towards the healthier or the nonoiled areas 
could reduce any negative effects from the harvest without actually changing the number of 
animals harvested. 

Coouerative Propram with Commercial Fishermen. This program also could reduce 
pressure on the injured seal pop~lations. This program would provide information on 
deterrent methods and regulations. Ideally, it would provide information to the scientists on 
the extent of the interactions between the commercial fisheries and the seals and would 
reduce the number of seal mortalities. The interactions with commercial fisheries probably 
result in fewer deaths than from the subsistence harvest and are unlikely to be the cause of the 
seal decline; however, the more that can be done to minimize the effects of human -caused 
injury and mortality, the more likely it will be that the population will stabilize and recover. 
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Conclusions 

Short-term effects: Negligible. All of the proposed actions would require some time 
after implementation before any changes could be expected. 

Long-term effects: Moderate Benefits The proposed actions could reduce negative 
impacts on harbor seals and may result in increased recovery 
rates in local areas. 

sfdmxs 
The effects of actions under Alternative 5 are expected to be identical to those described in 
Alternatives 3 and 4 with the exception of the amount of habitat that could be protected. 

There are three types of actions besides research or monitoring that are considered in this 
alternative: habitat acquisition, cleaning oiled mussel beds, and creating a cooperative 
program between subsistence users and sea otter scientists and managers. 

Habitat Protection and Acquisition 

The benefit to sea otters of habitat-protection actions on upland parcels is through reducing 
potential or actual disturbance. Sea otters appear to have a high tolerance to certain human 
activities, as evidenced by their abundance in highly travelled areas such as Orca Inlet near 
Cordova; however, their response to large-scale disturbances has not been studied. Large- 
scale disturbances, d c h  as log-transfer sites, may force resident sea otters to leave the 
immediate area and causes a localized long-term loss in food availability as debris fiom the 
logs covers the substrate (Conlon and Ellis, 1979; Jackson, 1986). Disturbance more likely 
would cause adverse effects to females with pups that concentrate in high-quality habitats 
with abundant prey in the intertidal zones. 

Habitat-protection criteria for parcels that may benefit sea otters include ratings of 

- High for parcels adjacent to known pupping concentrations, 

- Moderate for parcels adjacent to concentration areas for feeding andlor shelter or potential 
pupping areas, and 

- Low for feeding sites located in adjacent waters (EVOS Restoration Team, November 
1993). 

In this alternative, there is a range of funds (45-50 %) available for Habitat Protection and 
Acquisition actions, so there are two more restrictive estimates that need to be assessed 
based on a higher cost per acre. The differences are shown in Table 4.9. Under the first 
scenario, all of the 81 large parcels described in the Comprehensive Habitat Protection 
Process; Large Parcel Evaluation & Ranking Volume I and Volume I1 (EVOS Restoration 
Team, November 1993) are considered in the analysis (this scenario is possible under all 
alternatives if a low cost per acre is assumed). When a higher cost per acre is assumed for 
these parcels, fewer of the parcels that are ranked low for multiple resources and services 
likely would be protected. Under the scenario where 50 percent of the remaining settlement 
funds are available for habitat protection actions, the potential benefit to sea otters is identical 
to the changes described in Alternative 4. Table 4-9 shows how the distribution of habitat 
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evaluated as high, moderate, or low would change when all 8 1 parcels are considered, or 
when the parcels are reduced from higher cost andlor less money dedicated to habitat 
protection. 

- - - - 

Table 4-9 
Number of Habitat Parcels within Each Rating Category That 
May Be Protected to Benefit Sea Otters with Different 
Purchase Scenarios for Alternative 5. 

Moderate 
High Benefits Benefits Low Benefits 

All 81 parcels considered 20 parcels 16 parcels 42 parcels 
(same in all alternatives) 

Higher parcel cost with 50% 14 parcels 10 parcels 10 parcels 
remaining funds 

Higher parcel cost with 45% 14 parcels 8 parcels 9 parcels 
remaining funds 

Under the most restrictive scenario, 70 percent of the 8 1 parcels evaluated 70 percent ranked 
high for sea otters and still would be protected. These areas are associated with pupping 
concentrations that most likely would be sensitive to disturbance from human activities. 

General Restoration 

The following discussion of resttiration actions and their potential benefits are identical to 
Alternatives 3 and 4. 

Cleaninp Oiled Mussel Beds. This is considered to be a possible method to reduce the 
hydrocarbon exposure. Sea otters, especially juvenile otters and females with pups, depend 
on mussels for a large portion of their diet (Doroff and Bodkin, 1993). Mussels are found in 
shallower areas and are easier to obtain than other prey. Mussels occur in loose aggregations 
attached to intertidal rocks, or in dense aggregations (mussel beds) over pea gravel and silt 
sediments. Because mussels form a dense matt over the sediments and rocks, oil that was 
trapped beneath the mussels was not exposed to weathering and still remainstoxic. It may be 
possible to clean mussels in mussel beds, but cleaning will not be possible in all habitats 
where mussels occur. 

One of the possible explanations of the poor survival rate of postweanling juveniles in the 
oiled areas is that they continue to be exposed to hydrocarbon contamination by eating oiled 
mussels. Concern over the possible continuing source of contamination to sea otters and 
other higher order animals (e.g., black oystercatchers and harlequin ducks) led to feasibility 

f studies to develop techniques to clean the sediments beneath the oiled mussel beds. One 
technique that will be tested in 1994 lifts sections of the mussel beds and replaces the 
contaminated sediments with clean sediments without serious damage to the mussel beds 
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(Babcock pers. comm., 1994). Approximately 60 locations with oiled mussel beds have 
been identified in Prince William Sound. 

The extent and distribution of oiled mussel beds still is being determined and will be 
important in understanding the potential benefit to sea otters that can be gained from 
cleaning. No studies have been made to determine whether or not eating contaminated 
mussels is causing injury to the sea otter population. However, it is possible to consider the 
potential benefit in terms of the level of risk to exposure. For example, the telemetry study 
by Monnett and Rotterman (1 992) indicated that females and weanling sea otters did not 
range great distances between oiled and moiled areas. If a group of sea otters spends many 
months feeding in bays that have several oiled mussel beds, then they are at greater risk of 
exposure than sea otters that feed in areas with few or no oiled mussels. Of the oiled mussel 
beds identified so far, there are approximately 20 in Herring Bay off of Knight Island; 
cleaning half or all of these mussel beds would greatly reduce the risk to the local population. 
If only 1 or 2 beds in the area were cleaned, it may not reduce the risk of exposure at all. 
Similarly, if the only source of oil in an entire bay was fi-om one mussel bed, removing that 
contamination could eliminate the majority of the risk to the local sea otters. 

Cleaning oiled mussel beds would be a labor intensive task that may last for several days at 
each location. Some short-term disturbance probably would occur; however, it is not likely 
to permanently displace the local sea otters. 

It is reasonable to assume that the ability of this action to reduce the risk of e'posure is 
equally valid in other regions of the spill area. However, there is less information on the 
location of mussel beds and on the injury to the sea otter population. 

Establish a Coo~erative Proeram Between Subsistence Users and Research Scientists 
or Aeencv Manavers. This program would be designed to provide a two-way exchange of 
infomation that would provide benefits to all parties and could benefit the injured sea otter 
population. Recent records of subsistence harvest of sea otters in the oil-spill area indicate 
that harvest levels are relatively low but increasing throughout the EVOS area. If 
subsistence levels increase in areas where the populations were affected by the spill, the 
additional harvest may slow or prevent localized recovery. For example, the densities of sea 
otters in some oiled areas still is very low (Bodkin and Ballachey, pers. comm., 1994). If 
these areas are consistently harvested, then redirecting harvest towards the healthier or 
nonoiled areas could reduce any negative effects without actually changing the number of 
animals harvested. Likewise, sea otters can sustain a greater harvest of males and juveniles 
than of breeding females. 

Without any restoration actions, it may be reasonable to estimate that sea otters in Prince 
William Sound would recover to their prespill abundance in 7 to 35 years once the 
population begins to increase. If subsistence harvest rates rise substantially in the oiled 
areas, then the recovery estimates based on a 10-percent growth rate are unlikely and it is 
possible that the more conservative estimate of 35 years would be extended. If a cooperative 
program can be established, it may be possible to sustain a higher harvest rate without 
changing the recovery rate of the injured population. 

Restoration Actions for Other Resources or Services. Other actions proposed for this 
alternative are not expected to adversely impact the sea otter populations or their recovery. 
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Conclusions 

Short-term effects: 

Long-term effects. 

Impacts on Birds 

Negligible. All of the proposed actions would take time before 
any results could be expected. 

Moderate Benefits. The proposed actions improve the habitat 
quality through reducing the risk of exposure to oil, the potential 
for disturbance, and the impacts fiom subsistence harvest. These 
benefits could produce a change in abundance of sea otters in 
some areas but are not likely to produce a notable increase on a 
regional scale. 

Habitat Protection and Acquisition 

Acquiring nesting and feeding habitat along streams on forested lands is an effective means 
of preventing further injury to the harlequin duck population. Such acquisition would 
maximize protection of the harlequin ducks' reproductive potential, thus fostering population 
recovery to pre-EVOS levels. The 81 parcels that were evaluated in the large parcel process 
were rated as high, moderate or low value to harlequin ducks based on the following 
defintions. High, for known nesting or molting concentrations on the parcel, and where 
feeding occurs on the parcel. Moderate rankings for parcels with probable nesting or molting 
on or adjacent to the parcel, and with probable feeding in the streams, estuary or intertidal 
area in or adjacent to the parcels. Low rankings were assigned to parcels where feeding and 
loafing adjacent to the parcel are possible; or where some offshore molting occurs (EVOS 
Restoration Team, 1993). 

Assuming a relatively low cost per parcel that would allow purchase of all 8 1 parcels, 24 
were ranked high, 25 were ranked moderate, 32 were ranked low, and none had no value to 
harlequin ducks. Two additional scenarios were used to evaluate habitat protection to 
harlequin ducks under the large parcel process. Assuming 50% of the settlement funds are 
available for habitat acquisition, 19 parcels were ranked of high value to harlequin ducks, 10 
moderate, 5 low, and no parcels were rated as having no value to harlequin ducks. Lastly, by 
assuming 45% of the settlement funds are available for habitat acquisition changes the last 
scenario only slightly, with 18 parcels ranked of high value to harlequin ducks, 9 moderate, 
4 low, and no parcels were rated as having no value to harlequin ducks. 

General Restoration 

clean in^ Oiled Mussel Beds. This is considered to be a possible means of reducing 
hydrocarbon exposure to harlequin ducks via their food chain. Mussels, clams, and other 
bottom prey of harlequin ducks continue to be contaminated by oil still buried within the 
sediments. The harlequin ducks eat the contaminated prey, thus contaminating their body 
tissues. Although as yet unproven, this sublethal contamination is suspected of interfering 
with normal reproduction, resulting in few new broods being seen in the oiled area since the 
spill. Removal of the oil thus could result in resumed production in the oiled area followed 
by a population increase. 
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Conclusions 

Short-term effects: Negligible. The short-term effects through 1996 of the proposal 
on harlequin duck recovery would be negligible, and populations 
likely would remain at 1990 to 1993 levels in both oiled and 
nonoiled areas. 

Long-term effects: Moderate Benefits. This alternative would have a moderate 
benefit for maintaining, protecting, and increasing the 
reproductive potential of harlequin ducks. Cleaning oilde mussel 
beds would eliminate the source of hydrocarbon contamination of 
body tissues, and also enhance the food base of local populations. 
Cleaning mussel beds would have a high benefit to local 
populations of harlequin ducks, but the effect of decreased funds 
for habitat acquisition would result in an overall moderate benefit 
for this alternative. 

Habitat Protection and Acquisition 

Acquisition of habitat would have only moderate benefit to the injured murre population 
because there are no sizable col~nies and very few smaller colonies that are not already 
protected. A seabird colony on privately owned Gull Island in Kachemak Bay has a colony 
of 10,000 common murres that is visited daily by commercial-tour boats in summer. 
Acquisition of this colony would ensure its long-term protection, although there are no 
imminent plans for development. 

The 81 parcels that were evaluated in the large parcel process were rated as high, moderate 
or low value for common murres based on the following def~tions. High, for known nesting 
on or immediately adjacent to the parcel. Moderate, with known feeding concentration in 
adjacent nearshore waters. Low rankings were assigned to parcels where feeding is possible 
in adjacent waters (EVOS Restoration Team, 1993). 

A breakdown of the ranking to common murres in the large parcel process illustrates the low 
overall value of habitat acquisition to common murres. Assuming a relatively low cost per 
parcel that would allow purchase of all 81 parcels, none were ranked high, 7 were ranked 
moderate, 65 were ranked low, and 8 had no value to common murres. Two additional 
scenarios were used to evaluate habitat protection to common murres under the large parcel 
process. Assuming 50% of the settlement funds are available for habitat acquisition, 1 
parcel was ranked of high value to common murres, 4 moderate, 27 low, and 2 parcels were 
rated as having no value to common murres. Lastly, by assuming 45% of the settlement 
funds are available for habitat acquisition changes the last scenario only slightly, with 1 
parcel ranked of high value to common murres, 3 moderate, 25 low, and 2 parcels were rated 
as having no value to common murres. 

General Restoration 

Predator Control. The reproductive behavior of murres has evolved to produce a sudden 
abundance of eggs and chicks. The result is that predators are able to eat only a relatively 
few eggs and chicks, while the large majority of chicks grow too large for predators to 
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handle. Mammalian predators generally are not a problem for murres, because their island 
colonies are usually fiee of mammalian predators and murre nest sites are inaccessible. Bald 
eagles, ravens, northwestern crows, and especially glaucous-winged gulls, eat murre eggs 
and chicks in the EVOS area, although little is known about their impact on specific colonies. 
Studies at injured colonies would be needed to determine the impact of avian predators and 
to design measures to deal with them. Recent work in Europe has shown that measures such 
as fiberglass poles placed perpendicular to the cliff face on nesting colonies reduces avian 
predation (D. Roseneau, oral comm., 1994). 

Limited restoration actions outside the EVOS area, including predator control, is permitted 
under Restoration Policy for this alternative, when such actions are the most effective for 
restoring the injured populations, or when they would have a signif~cant impact on population 
restoration. The Fish and Wildlife Service has removed introduced foxes fiom several 
seabird nesting islands in the Aleutians and elsewhere, and recently removed foxes with 
EVOS funds from two other islands. However, for the remaining islands with introduced 
foxes, predator control may not help restore murre populations substantially. On islands with 
large colonies, there likely would be some recovery as murres occupied marginal sites that 
would have been accessible to foxes. Nevetheless, it is unlikely that there would be major 
increases in murre populations following fox removal (Byrd, written cornrn., 1994). 

Reduce Murres are sensitive to disturbance, especially loud noise, during the 
nesting period. Sudden loud noises like gunshots will scare murres off their nests, which has 
two deleterious effects (1) eggs and chicks are knocked off the cliffs as the panicked adults 
leave en masse, and (2) the remaining exposed eggs and chicks fall easy prey to avian 
predators. Gunfire appears to be a potential problem near the Barren Islands during the 
nesting season, when halibut fishermen routinely shoot the fish before landing them. This 
appears to occur fairly frequently. While such disturbance may not be a problem for a 
healthy population, it could delay recovery of an affected colony, such as that at the Barren 
Islands. 

This action first would fund a program to educate fisherman and charter-boat captains and 
seek their voluntary reduction of disturbance. If voluntary actions were not effective, the next 
step would be to develop regulations that prohibited disturbance at the Barren Islands. With 
mandatory regulations, enforcement also may be necessary, which could require additional 
funding. If gunshot noise near the Barren Island murre colonies were eliminated, there is a 
good chance for a low to moderate benefit to the recovering murre populations at the Barren 
Islands. If disturbance proves to be an important problem, there are methods for preventing 
these disturbances. 

This action could have a moderately beneficial effect on reducing the recovery time at 
colonies where human activities disturb the birds during nesting. This action most likely 
would have the greatest benefit at the Barren Islands. Murres at the Chiswell Islands 
colonies appear to have habituated to tour boats, so protective measures there, where 
gunshots are infrequent, would have limited effect. 

Conclusions 

Short-term effects: Neplidble. There would be a negligible, short-term benefit to 
the injured murre population from these actions. 
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Long-term effects: ~ow'~enefits.  Reducing disturbance at the Barren Islands would 
allow a somewhat faster rate of population recovery than 
otherwise possible. Together with a low benefit from predator 
control, these actions would resulting in a low overall benefit to 
the injured murre population. 

Habitat Protection and Acquisition 

In Prince William Sound, the large majority of pigeon guillemot colonies are on U. S. Forest 
Service (USFS) land (Sanger and Cody, written comm., 1994) that is not slated for logging 
(USDA, Forest Service, 1994). Two of the largest colonies in Prince William Sound are on 
private land at The Pleiades Islands and on Bligh Island, and guillemots there total about 3 
percent of the 1993 breeding population (Sanger and Cody, written cornm., 1994). In the 
19701s, both of the latter colonies probably harbored larger numbers of nesting guillemots 
than at present. Two colonies adjacent to private land that currently is being logged on the 
eastern, nonoiled portion of Prince William Sound had very few guillemots in 1993, but it is 
unlikely that they were affected by the inland logging operations (Sanger and Cody, written 
comm., 1994). Outside of Prince William Sound, the Seal Bay area on Afognak Island has 
low numbers of pigeon guillemots and already has been acquired; and an EVOS predator- 
control project at Kagamil Island in the Shurnagin Islands will allow recolonization and 
modest population increase by pigeon guillemots. Little is known about the current status of 
guillemot colonies elsewhere in the EVOS area (USFWS, 1993). 

The 81 parcels that were evaluated in the large parcel process were rated as high, moderate 
or low value for pigeon guillemots based on the following definitions. High, for parcels with 
known colonies on or immediately adjacent to the parcel, and with known feeding 
concentrations in nearshore waters. Moderate rankings for parcels with probable nesting and 
known feeding in nearshore waters. Low rankings were assigned to parcels with a low 
likelihood of nesting; but with possible feeding in nearshore waters (EVOS Restoration 
Team, 1993). 

A breakdown of the ranking in the large parcel process illustrates the moderate overall value 
of habitat acquisition to pigeon guillemots. Assuming a relatively low cost per parcel that 
would allow purchase of all 8 1 parcels, 20 were ranked high, 23 were ranked moderate, 3 1 
were ranked low, and 6 had no value to pigeon guillemots. Two additional scenarios were 
used to evaluate habitat protection to pigeon guillemots under the large parcel process. 
Assuming 50% of the settlement funds are available for habitat acquisition, 16 parcels was 
ranked of high value to pigeon guillemots, 7 moderate, 9 low, and 2 parcels were rated as 
having no value to pigeon guillemots. Lastly, by assuming 45% of the settlement funds are 
available for habitat acquisition changes the last scenario only slightly, with 15 parcels 
ranked of high value to pigeon guillemots, 6 moderate, 8 low, and 2 parcels were rated as 
having no value to pigeon guillemots. 

General Restoration 

Predator Control. Predator control has the potential to increase productivity of pigeon 
guillemots, but little is known about the nature of predation on guillemots throughout the 
EVOS area. Possible predator control methods might include live trapping and translocating 
predators, removing eggs from the nests of avian predators and replacing the live eggs with 
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artificial ones so the adults do not lay a second clutch, installing predator exclosures at key 
colonies, and deploying predator-proof nesting boxes. Studies being conducted in Prince 
William Sound in 1994 may shed light on effective methods to control predators throughout 
the EVOS zone. 

Disturbance Reduction. Human disturbance is not a pervasive problem at pigeon 
guillemot colonies. Most colonies are located in remote areas in steep habitat that generally 
holds little appeal for recreational or other uses. However, because of the reduced size of the 
guillemot population throughout Prince William Sound and the injury suffered by the 
segment of the population in the oiled area, it would be wise to take precautions to ensure 
that there is no inadvertent disturbance. This could be done by educating land management 
entities about the locations of guillemot colonies on their land and by posting colonies that 
are especially sensitive during the May - August nesting and chick-rearing periods. Chief 
among the latter are the 3 colonies at Jackpot Island located on USFS land just offshore &om 
Jackpot Bay in southwestern Prince William Sound. Jackpot Island has two beaches that are 
suitable for camping, and Jackpot Bay is a popular area for recreational boaters and 
fishermen, so there seems to be potential for inadvertent disturbance &om recreationists. 

Conclusions 

Short-term effects: Negligible. This alternative likely would have negligible, short- 
term effects for pigeon guillemots through 1996. 

Long-term effects: Moderate Benefits. In the long term, acquiring habitat where two 
of the largest colonies in Prince William Sound are located--one 
of which is included in the high priority acquisition package-- 
would have a moderately beneficial effect on population recovery 
and in preventing further inroads to the injured population 
through habitat degradation. 

Marbled Murrelet 

Habitat Protection and Acquisition 

Details of habitat use by marbled murrelets are being clarified; and studies in Prince William 
Sound are showing that large, moss-covered limbs of old-growth conifers are the keystone of 
prime nesting habitat. Current and possible future logging of such habitat on private land is 
the single greatest threat to population recovery of marbled murrelets, and it poses the 
additional threat of reducing the population more. Acquisition of prime nesting habitat thus 
would maximize the potential for the injured marbled murrelet population to recover while 
preventing further injury to the population. 

The 81 parcels that were evaluated in the large parcel process were rated as high, moderate 
or low value for marbled murrelets based on the following deftntions. High, for parcels with 
known nesting or where there is high confidence that nesting occurs, and where feeding 
occurs in adjacent nearshore wafers. Moderate rankings for parcels with probable nesting, 
and with known feeding areas in adjacent nearshore waters. Low rankings were assigned to 
parcels with a low likelihood of nesting; and possible feeding in nearshore waters PVOS 
Restoration Team, 1993). 
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A breakdown of the ranking to marbled murrelets in the large parcel process illustrates the 
high overall value of habitat acquisition to marbled murrelets. Assuming a relatively low 
cost per parcel that would allow purchase of all 8 1 parcels, 21 were ranked high, 42 were 
ranked moderate, 18 were ranked low, and none had no value to marbled murrelets. Two 
additional scenarios were used to evaluate habitat protection to marbled murrelets under the 
large parcel process. Assuming 50% of the settlement funds are available for habitat 
acquisition, 14 parcels1 was ranked of high value to marbled murrelets, 15 moderate, 5 low, 
and no parcels were rated as having no value to pigeon guillemots. Lastly, by assuming 45% 
of the settlement funds are available for habitat acquisition changes the last scenario only 
slightly, with 13 parcels ranked of high value to pigeon guillemots, 13 moderate, 4 low, and 
no parcels were rated as having no value to marbled murrelets. 

Conclusions 

Short-term effects: Hi& Benefits. The short-term effects of land acquisition for the 
injured marbled murrelet population could have a high benefit if 
logging is imminent. 

Long-term effects: High Benefits. In the long term, land acquisition is the highest 
possible benefit to the injured murrelet population. 

Impacts on Fish 

Fink S a l m  

Alternative 5 would provide comprehensive restoration actions to assist natural recovery of 
wild-stock pink salmon populations. Actions that may be implemented as part of this 
alternative include habitat protection and acquisition, migration corridor improvements, egg 
incubation boxes, net-pen rearing, hatchery rearing, habitat improvement, and relocation of 
hatchery-produced runs and other methods (EVOS Trustee Council, April; November 1993). 

Habitat Protection and Acquisition 

The criteria for parcels that may benefit pink salmon wild-stocks include ratings of high for 
parcels with a high density of pink salmon streams or streams known to have exceptional 
value, moderate for parcels with an average density of pink salmon streams or streams with 
average production, and low for parcels with few or no pink salmon streams or streams with 
no production (EVOS Restoration Team, November 1993). 

Habitat protection that may benefit wild-stock pink salmon populations according to 
Alternative 5 would depend on the average cost per acre and the final budget allocation. 
Therefore, the maximal number of parcels that may be purchased includes all 8 1 parcels that 
are available and the minimal number that may be purchased ranges between 3 1 and 34 
parcels. 

If all habitat parcels are protected, approximately a moderate benefit for the pink salmon 
resource is expected and 53 per cent would be rated as moderate or high value (Table 4-10) 
(Appendix A). If between 3 1 and 34 parcels can be purchased, the expected protective 
value would also be rated as moderate (Appendix A.). Of these parcels that may be 
purchased, 7 1 percent are rated as moderate or high value (Table 4- 10). 
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Table 4-1 0 
Number of Habitat Parcels within Each Rating Category That 
May Be Protected to Benefit Pink Salmon with Different 
Purchase Scenarios for Alternative 5. 

Number of Parcels with Benefit Values Rated 

Total Number of Parcels 
High Moderate Low None 

Although the average value of forecasted habitat acquisition may not have a high overall 
rating for pink salmon, individual parcels may have exceptional value. In the event that some 
of these parcels may not be protected through acquisition, the habitat will continue to have 
some measure of protection throbgh the actions of normal resource agency planning and 
permitting requirements (Appendix C). 

General Restoration 

Action 1: Mi~ration Corridor Im~rovements. This action would entail mitigation of a 
barrier to pink salmon migration that may prevent access to new spawning habitat. This 
typically involves installation of a fishpass or removal of a migration barrier. The 
construction of a fishpass (i.e., fish ladder or steep pass) is a permanent form of habitat 
modification to enable fish to access habitat that is upstream fiom an impassable barrier, 
such as a steep waterfall (Appendix C). 

This technique has been widely applied throughout the EVOS area, especially in Prince 
William Sound, to increase populations of wild-stock pink salmon and to establish new 
populations by providing access to new or additional spawning habitat. Pink salmon migrate 
directly to saltwater after they emerge fiom the spawning gravel and they do not require 
fieshwater rearing habitat; consequently, population benefits would be accrued for pink 
salmon wherever access can be provided to new or underutilized spawning habitat. Because 
this technique has been so widely applied, however, the most valuable locations in much of 
the EVOS area already have been developed. 

The potential benefit fiom migration-corridor improvements for pink salmon is in direct 
proportion to the amount of new,.spawning habitat that is accessed. Within the EVOS area, 
potential benefits fiom this action may be limited by the ability to identify new sites for 
application of this action, however, Willette, et al. (1 993) recently reported a number of 
candidate locations. 

Action 2: Ego Incubation Boxes. In the Copper River drainage, egg incubation boxes were 
highly successful in developing a small wild-stock population of sockeye salmon into an 
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estimated annual total return of approximately 200,000 adult fish, with an estimated annual 
commercial harvest of over 100,000 fish (Roberson and Holder, 1993). Other experiments 
to incubate sockeye and chum salmon eggs in egg incubation boxes in Prince William Sound 
were less successfid (Jackson, 1 974); however, Mr. Terry Ellison (ADF&G, 1994, oral 
comm.) reports that egg incubation boxes were used effectively for several years to increase 
the numbers of pink salmon returning to Cannery Creek in Prince William Sound. These and 
other results demonstrate the importance of proper site selection, installation, and operational 
techniques. 

In-stream egg incubation boxes provide a low-cost restoration or enhancement technique that 
is ideally suited for small-scale, low-technology operations at remote sites that meet the 
selection criteria. When they are used for enhancement of indigenous stocks, these units can 
minimize the fish genetic and pathology concerns associated with transport of eggs or fry. 

The potential contribution of egg incubation boxes for the restoration or improvement of wild 
pink salmon stocks in the EVOS area may be very good in drainages that have reasonably 
accessible spring areas or year-round free-flowing water. Where suitable locations can be 
identifed, this action may be applied to help restore or improve pink salmon populations 
without a major intrusion into the environment or the wild fish stocks. Within individual 
drainages, it can be used to benefit individual stocks; however, logistical costs may constrain 
widespread small-scale development. 

Action 3: Net-Pen Rearing. f i s  practice has been widely applied to increase the survival 
rate of all salmon species. This is a common technique that has been widely used in ADF&G 
and PNP programs in the EVOS area and throughout the State of Alaska to improve the 
survival rate of juvenile pink salmon (Ellison, 1992). Although net-pen rearing has not been 
commonly applied for wild stocks of pink salmon, this technique potentially may be 
employed in many systems throughout the EVOS area to increase the survival rate of wild- 
stock pink salmon fry where there is a source of fry and a suitable site to anchor and service 
the net pens. The wild-stock fry may be captured as they emigrate from a spawning stream. 

Careful application of the net-pen rearing technique can be expected to increase the survival 
rate of juvenile pink salmon and, consequently, returning adults. The magnitude of the 
benefit would depend on the numbers of captive fry that can be accommodated. Whenever 
any organisms are held captive in high density, they become more susceptible to disease or 
other catastrophic loss and there is a risk of disrupting natural genetic selection; however, 
these risks have been successfully minimized with good fish cultural practices 
(Schollenberger, 1993) and by following appropriate planning and permitting procedures 
(Appendix C). 

Action 4: Hatchery Rearinv. Hatchery rearing of pink salmon fry to increase the survival 
rate to the adult stage has had a long history in Alaska. Typically, these operations have 
been based on a large, established hatchety brood stock that was derived from a donor wild 
stock; however, individual wild stocks also may be used annually to supply the eggs. As the 
fry emerge, they must be transp~rted to the estuarine rearing site at the stream mouth. 

Hatchery rearing for pink salmon fry may be a useful technique to restore pink salmon 
populations in many drainages in the EVOS area; however, the wild stocks must be carefully 
evaluated and selected for egg takes, and the fiy rearing pens must be operated at the mouth 
of the systems that are selected. Candidate locations must have enough spawners to supply 
the eggs, and the physical features of the stream mouths must accommodate the net pens. 
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Injured wild stocks may be helped directly by a rearing and release program for that stock; or 
the wild stocks may be helped indirectly by creating an alternate opportunity for the 
commercial fishers to divert fishing pressure away from the injured wild stocks. For direct 
restoration, fry-rearing programs will be limited to those drainages that can provide brood 
stock and accommodate a rearing program. The magnitude of the increase would depend on 
the physical and biological constraints of that drainage system and the magnitude of the 
restoration effort. Whenever any organisms are held captive in high density, they become 
more susceptible to disease or other catastrophic loss and there is a risk of disrupting natural 
genetic selection; however, these risks have been successfUlly minimized with good fish 
cultural practices (Schollenberger, 1993) and appropriate planning (Appendix C). 

Action 5: Habitat Im~rovement. Habitat-improvement techniques are used to overcome a 
factor in the environment of a fish population that may limit the full potential production from 
that system. Habitat improvement to achieve increased production usually focuses on one of 
the life-history needs that may limit production within that drainage. Consequently, it is 
important to determine what aspect of the life history is the limiting factor and what must be 
done to improve conditions for increased production. Because pink salmon use the 
freshwater environment only for spawning, habitat-improvement opportunities are limited 
primarily to improving migration corridors and creating new spawning habitat. 

Fishpasses and migration habitat-improvement applications are discussed in Action 1. If 
lack of adequate spawning habit$ limits pink salmon production, a spawning channel may be 
designed to increase or enhance natural spawning habitat thorough control of such factors as 
water flow, substrate, sedimentation, and predation to increase the egg-to-fry survival rates. 
Implementation of this action requires a stable source of high quality water (usually fiom 
groundwater) that is protected from surface runoff, proper terrain, and sufficient brood stock 
to utilize the spawning channels (Appendix C). 

Willette, et al. (1 993) performed surveys for potential locations for habitat-improvement 
projects in the EVOS area and identified potential sites for limited applications of habitat 
improvement strategies for some wild stocks of pink salmon in some drainages. 

Wherever fish stocks are created or increased, there may be an interference with other stocks 
that already are present. There may be a risk of overharvesting the existing stocks. 
Returning adult fish may stray into adjacent drainages, interbreed with naturally reproducing 
populations, and disturb the genetic makeup of those populations. 

Action 6:: Relocation of Hatchew Runs. An action that may entail relocation of hatchery- 
produced runs to establish new remote release sites may provide a benefit for wild stocks of 
pink salmon by providing an alternate location, timing, or stock for commercial fishing 
activities. If the locations or timing for the relocated runs are carefully selected, the 
commercial fishery can be displaced and proceed with little or no interception of the injured 
wild stocks. Combined with good fishery management practices and a redistribution of the 
commercial fishing fleet, fishing pressure could be diverted away from the wild stocks that 
need additional protection and be refocused on the relocated hatchery runs. This will remove 
the fishing mortality from the injured wild stocks and allow them to recover. 

Relocation of hatchery runs to establish new remote release sites would typically include 
transporting a portion of the hatchery production for imprinting and homing at an alternate 
location. Ordinarily, enough fish would be released at the hatchery to maintain an egg take 
and, perhaps, a terminal fishery. Never the less, on-site releases would be exptected to be 
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reduced in favor of new remote releases. In addition, if alternate brood stocks are selected, 
returning fish may have a run timing that is different fiom present stocks. Thus, migration 
patterns of both young and adult hatchery-produced fish will be different ftom present and 
harvest patterns will change. Consequently, changes in present use patterns by other inter- 
dependent biological, social and economic resources or services may also occur. It is 
imperative in the planning and permitting process that is required for this type of action to 
c o d m  that the bet interest of the wild stocks is assured before the action is taken. 
Depending upon the particular site that is selected and the magnitude of the action, both 
positive and negative effects may result. For example, wild salmon stocks may receive 
protection fi-om overharvest and reduced genetic introgression, but fishers may be required to 
travel farther or operate in a more exposed location and predators and prey of fly or adults 
may have altered behavior patterns. 

The ADF&G and PNP aquaculture organizations have established a modern fisheries 
enhancement program that began in the mid-1 970's that has included the establishment of 
new runs; however, some locations remain that provide ideal opportunities for juvenile fish 
imprinting and adult fish terminal-harvest areas that are readily accessible to the fishing 
fleets. 

Every fisheries restoration, development, or enhancement program must be carefully planned 
and managed to avoid risks to wild stocks, and the fish-culture program must be carefully 
structured and controlled to avoid or minimize potential changes in the genetic makeup and 
health of the wild stocks that might be caused by the program. Although restoration, 
development, and enhancement of wild salmon stocks with fish-cultural techniques has been 
widely applied in the Pacific northwest, this strategy is not fully accepted within the fisheries 
profession (Hilbom, 1992; Martin, Webster and Edwards, 1992). Hatchery-produced fish 
typically can be harvested at a higher rate than most wild stocks. Consequently, if wild 
stocks are harvested with hatchery-produced fish, there may be a danger that the wild stocks 
may be overharvested (Hilbom, 1992). A good harvest-management strategy must be 
developed so the hatchery-produced stocks can be harvested in a separate time or place. 
Every fish-culture program must be carefully structured, planned, and controlled to avoid or 
minimize potential risks of change in the genetic makeup and health of the wiId stocks 
(Hmdar, Ryrnan and Utter, 199 1 ; ADF&G, 1983; Holland-Bartels, Burger, and Klein, 1994; 
Meyers et al., 1988; Davis et al., 1985). Additional state and federal permits and a site- 
specific NEPA compliance review may also be required before a project is implemented 
(Appendix C, Section 1). 

Conclusions 

Short-term effects: Low Benefits. Although some benefits may accrue, it is not 
reasonable to expect substantial results within one lifecycle. 

Long-term effects: High Benefits. It is expected that these actions would assist the 
recovery of the injured wild stocks of pink salmon. Long-term 
effects of some or all of these actions may be realized in 6 to 10 
years (3 to 5 generations of pink salmon). Certain actions, 
however, may be usehl only in portions of the EVOS area; and 
not all populations may be totally restored. 
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Alternative 5 would provide comprehensive restoration actions to assist natural recovery of 
wild-stock sockeye salmon populations, Actions that may be implemented to restore wild- 
stock sockeye salmon populations as part of Alternative 5 include habitat protection, lake 
fertilization, migration-corridor improvements, actions that may improve survival rates of 
sockeye salmon eggs by using egg incubation boxes, net-pen rearing or hatchery rearing, and 
other methods (EVOS Trustee Council, April; November 1993). 

Habitat Protection and Acquisition 

Criteria for parcels that may benefit sockeye salmon include ratings of high for parcels with 
sockeye salmon streams or systems known to have exceptional value, moderate for parcels 
with sockeye salmon streams or systems with average production, and low for parcels with 
few or no sockeye salmon streams or systems with low production (EVOS Restoration Team, 
November 1993). 

Habitat protection that may benefit wild-stock sockeye salmon populations according to 
Alternative 5 will depend on the average cost per acre and the final budget allocation. 
Therefore, the maximal number of parcels that may be purchased includes all 81 available 
parcels, and the minimal number of parcels that may be purchased ranges between 3 1 and 34 
(Appendix A). 

If all habitat parcels are protected, approximately a low to moderate benefit for the sockeye 
salmon resource is expected and 21 per cent of the parcels would be rated as moderate or 
high value (Table 4-1 1) (Appendix A). If between 3 1 and 34 parcels can be purchased 
according to Alternative 5, the expected protective value will be rated as low to moderate 
(Appendix A.). Of the parcels that may be purchased, 38 to 42 percent of the parcels would 
be rated as moderate or high value (Table 4-1 1). 

Table 4-1 1 
Number of Habitat Parcels within Each Rating Category That 
May Be Protected to Benefit Sockeye Salmon with Different 
Purchase Scenarios for Alternative 5. 

Number of Parcels with Benefit Value Rated 

Total Number of Parcels High Moderat Low None 

Although the average value of forecasted habitat acquisition may not have a high overall 
rating for sockeye salmon, individual parcels may have exceptional value. In the event that 
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some of these parcels may not be protected through acquisition, the habitat will continue to 
have some measure of protection through the actions of normal resource agency planning and 
permitting requirements (Appendix C). 

General Restoration 

Action 1: Lake Fertilization. This potential action may be taken to improve the rearing 
success of juvenile sockeye salmon during their one to three years in the lake environment 
and increase their survival to the smolt stage. The ADF&G began a lake lirnnology and lake 
fertilization program in the late 197O1s, and a number of lake systems in the area have been 
treated to improve sockeye salmon production (Kyle, Koenings and Edrnundson, 1994). 

Within the EVOS area, new opportunities for lake-enrichment projects may be limited 
because ofthe successes that already have been achieved in the present program. Where new 
opportunities exist, however, this action can be expected to improve the rearing habitat and 
produce additional sockeye salmon. 

Lake-nutrient enrichment has been used successfully to improve the freshwater survival rates 
of juvenile sockeye salmon and to produce more adult fish in Canada and the United States. 
Within the EVOS area, the magnitude of potential benefits from this action would depend 
primarily on the ability to identlfl new candidate lake systems in areas where returning adult 
fish may be harvested without risk of overharvesting existing wild stocks. 

Wherever fish stocks are created or increased, however, there may be interference with 
stocks that already are present. There may be a risk of overharvesting the existing stocks. 
Returning adult fish may stray into adjacent drainages, interbreed with naturally reproducing 
populations, and disturb the genetic makeup of those populations. 

Action 2.: Mi~ration Corridor Imorovernents. This action entails mitigation of a barrier 
to fish migration that may prevent access to previously unavailable habitat for spawning or 
rearing and typically includes installation of a fishpass or removal of a migration barrier. The 
construction of a fishpass (i.e., fish ladder or steep pass) is a permanent form of habitat 
modification to enable fish to access spawning and rearing habitat above an impassable 
barrier, such as a waterfall. 

This technique has been widely applied throughout the EVOS area to increase populations of 
wild salmon stocks and to establish new self-sustaining populations by providing access to 
new or additional spawning habitat. However, it is only effective for sockeye salmon where 
the newly produced f ly  have accEss to rearing habitat that is presently underused. The 
potential benefit will usually be limited by the amount of rearing habitat rather than the 
amount of new spawning habitat that is accessed. The installation usually is permanent, with 
a long lifespan. Within the EVOS area, potential benefits for sockeye salmon may be limited 
by the ability to identiQ new sites for application of this action where they will not interfere 
with management of other nearby wild stocks. 

Action 3: Epw-Incubation Boxes. These boxes have been used highly successfully in the 
Copper River drainage to develop a small wild-stock population of sockeye salmon into an 
estimated annual total return of approximately 200,000 adult fish, with an estimated annual 
commercial harvest of over 100,000 fish (Roberson and Holder, 1993). Other experiments 
to incubate sockeye and chum salmon eggs in egg-incubation boxes in Prince William Sound 
were less successful (Jackson; 1974), however, when properly installed, these units control 
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the water flow, substrate type, sedimentation, and predation to provide egg-to-fry survival 
rates as high as 90 percent. This compares quite favorably with an expected survival rate of 
12 to 43 percent of eggs laid in redds by spawning sockeye salmon (Drucker, 1968) where 
survival may be affected by extremes of environmental conditions. 

The potential contribution of egg-incubation boxes for the restoration of wild sockeye salmon 
stocks in the EVOS area would be limited to drainages with (1) limited successful 
reproduction, (2) spring areas with appropriate physical features and good water quality and 
quantity, and (3) underutilized lake rearing capacity for the sockeye salmon fry that are 
produced. 

Although extensive surveys to locate potential sites to operate this technique have not been 
performed, if suitable locations can be identified within drainages that presently support 
small populations of sockeye salmon, this technique may be applied to help restore those 
populations without a major intrusion into the environment or the fish stock. 

Action 4. Net-Pen Rearinr: This practice has been widely applied to increase the survival 
rate of all salmon species. This technique, however, has only recently been applied 
successfully for sockeye salmon because most previous attempts have failed because sockeye 
salmon are particularly susceptible to the disease, infectious hematopoietic necrosis virus 
(IHNV) (Mr. Terry Ellison, ADF&G, oral comm.). 

Although the net-pen rearing technique has been applied in both freshwater and saltwater, 
most success has been achieved with freshwater rearing, because the early lifestages from 
only a few stocks of sockeye salmon can survive in saltwater. Burke (1 993), however, 
described a highly successful program for rearing juvenile sockeye salmon in saltwater net 
pens to the smolt stage, but only after they had been fed first in freshwater hatchery raceways. 
Consequently, although net-pen rearing of sockeye salmon in saltwater may have excellent 
potential for a hatchery-based application, it is of limited value for protection and restoration 
of wild stocks except where it may be used to create an alternate opportunity for commercial 
fishermen. 

Juvenile sockeye salmon typically spend up to three years rearing in freshwater (Burgner, 
199 1). During this period, the mortality rate between the i?y and smolt stages may range 
from 86 to 99 percent (Roberson and Holder, 1993), but fry held in net pens are largely are 
protected fiom predators and food is provided, so the mortality rate is low. Net-pen rearing 
of sockeye salmon fry in freshwater has not been widely applied, but Schollenberger (1 993) 
and Zadina and Haddix (1 990) Kave reported good success with this strategy. 

Net-pen rearing of sockeye salmon fry to increase their survival rate potentially may be 
employed in many systems throughout the EVOS area. Only two key ingredients are 
necessary, a source of fry and a suitable site to anchor and service the net pens. Fry may be 
captured from a spawning stream or transferred from a hatchery. Careful application of the 
net-pen rearing technique will increase the numbers of emigrating sockeye salmon smolts 
and returning adults with minimal undesirable effects on the population or the lake-rearing 
system. The magnitude of the benefit would depend on the numbers of captive liy that can be 
accommodated. 

Every fisheries restoration, development, or enhancement program must be carefully planned 
and managed to avoid risks to wild stocks, and the fish-culture program must be carefully 
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structured and controlled to avoid or minimize potential changes in the genetic makeup and 
health of the wild stocks that might be caused by the program. Although restoration, 
development, and enhancement of wild salmon stocks with fish-cultural techniques has been 
widely applied in the Pacific northwest, this strategy is not fully accepted within the fisheries 
profession (H~lborn, 1992; Martin, Webster and Edwards, 1992). Hatchery-produced fish 
typically can be harvested at a higher rate than most wild stocks. Consequently, if wild 
stocks are harvested with hatchery-produced fish, there may be a danger that the wild stocks 
may be overharvested plborn, 1992). A good harvest-management strategy must be 
developed so the hatchery-produced stocks can be harvested in a separate time or place. 
Every fish-culture program must be carefully structured, planned, and controlled to avoid or 
minimize potential risks of change in the genetic makeup and health of the wild stocks 
(Hmdar, Ryman and Utter, 1991; ADF&G, 1983; Holland-Bartels, Burger, and Klein, 1994; 
Meyers et al., 1988; Davis et al., 1985). Additional state and federal permits and a site- 
specific NEPA compliance review may also be required before a project is implemented 
(Appendix C, Section 1). 

Action 5: Hatcherv rear in^. Hatchery rearing of sockeye salmon has had a long history in 
Alaska. During the last decade, however, this strategy has been improved and has produced 
dramatic innovations and results (Ellison, 1992). In Alaska, cultured juvenile sockeye 
salmon have been released as fed fiy, presmolts, and smolts. Each lifestage has its own 
particular logistical, biological, and fish cultural constraints and advantages. Fry are less 
expensive to rear, transport, and release, but they require at least one year of rearing in a lake 
before they s m o l t ~ ,  and they will not survive to the adult stage as well as presmolts or 
smolts. Fry that are retained and fed in hatchery raceways may be released in late fall as 
presmolts. These young fish require few resources from the lake system during the winter 
and emigrate as smolts in the spring. Smolts are expensive to rear and transport, but they 
will survive better to the adult stage; however, they can be released as migrants without 
reliance on freshwater rearing. 

Injured wild sockeye salmon stocks may be helped directly by a rearing and release program 
for that stock; or the wild stocks may be helped indirectly by creating an alternate opportunity 
for the commercial fishers to divert fishing pressure away from the injured wild stocks. For 
direct restoration, fiy-rearing programs will be limited to those drainages where the forage is 
underutilized by the naturally produced iiy. Presmolt- and molt-rearing programs, however, 
can provide direct restoration with little or no effect on plankton populations. 

Every fisheries restoration, development, or enhancement program must be carefully planned 
and managed to avoid risks to wild stocks, and the fish-culture program must be carefully 
structured and controlled to avoid or minimize potential changes in the genetic makeup and 
health of the wild stocks that might be caused by the program. Although restoration, 
development, and enhancement of wild salmon stocks with fish-cultural techniques has been 
widely applied in the Pacific northwest, this strategy is not fully accepted within the fisheries 
profession (Hilborn, 1992; Martin, Webster and Edwards, 1992). Hatchery-produced fish 
typically can be harvested at a higher rate than most wild stocks. Consequently, if wild 
stocks are harvested with hatchery-produced fish, there may be a danger that the wild stocks 
may be overharvested plborn, 1992). A good harvest-management strategy must be 
developed so the hatchery-produced stocks can be harvested in a separate time or place. 
Every fish-culture program must be carefully structured, planned, and controlled to avoid or 
minimize potential risks of change in the genetic makeup and health of the wild stocks 
(Hmdar, Ryman and Utter, 1991; ADF&G, 1983; Holland-Bartels, Burger, and Klein, 1994; 
Meyers et al., 1988; Davis et al., 1985). Additional state and federal permits and a site- 
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specific NEPA compliance review may also be required before a project is implemented 
(Appendix C, Section 1). 

Conclusions 

Short-term effects: Low Benefits. Some benefits in some drainages may accrue 
within one lifecycle. 

Long-term effects: fIi& Benefits. It is expected that these actions will assist the 
recovery of the injured wild stocks of sockeye salmon. Long- 
term effects of some or all of these actions may be realized in 10 
to 50 years (2 to 10 generations of sockeye salmon). Certain 
actions, however, may be useful in only portions of the EVOS 
area; and all populations may not be totally restored. ' 

Alternative 5 includes only one iestoration action to assist natural recovery of Pacific herring: 
habitat protection and acquisition @VOS Trustee Council, April 1993). 

Habitat Protection and Acquisition 

The criteria for parcels that may benefit Pacific herring include ratings of high for parcels 
with a documented, consistent annual Pacific herring spawning along the parcel shoreline; 
moderate for parcels with occasional spawning along the parcel shoreline; and low for 
parcels with no documented Pacific herring spawning along the parcel shoreline, but a 
possible feeding area (EVOS Restoration Team, 1993). 

Habitat protection that may benefit Pacific herring populations according to Alternative 5 
would depend on the average cost per acre and the final budget allocation. Therefore, the 
maximal number of parcels that may be purchased includes all 81 that are available, and the 
minimal number of parcels that may be purchased ranges between 3 1 and 34. (Appendix A). 

If all habitat parcels are protected, approximately a moderate benefit for the Pacific herring 
resource is expected and 54 per cent of the parcels would be rated as moderate or high value 
(Table 4-12) (Appendix A). If between 31 and 34 parcels can be purchased according to 
Alternative 5, the expected protective value will also be rated as moderate (Appendix A). Of 
the parcels that may be purchased, 68 percent are rated as moderate or high value (Table 4- 
12). 
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Table 4-1 2 
Number of Habitat Parcels within Each Rating Category That 
May Be Protected to Benefit Pacific Herring with Different 
Purchase Scenarios for Alternative 5. 

Number of Parcels with Benefit Values 
Rated 

Total Number of Parcels High Modera Low None 
te 

8 1 15 29 30 7 

Although the average value of forecasted habitat acquisition may not have a high overall 
rating for Pacific herring, individual parcels may have exceptional value. In the event that 
some of these parcels may not be protected through acquisition, the habitat will continue to 
have some measure of protectio~ through the actions of normal resource agency planning and 
permitting requirements (Appendix C). 

Conclusions 

Short-term effects: N m .  No benefits would accrue within one lifecycle. 

Long-term effects: Moderate Benefits. Habitat protection and acquisition actions 
will have a long-term value to Pacific herring stocks in the EVOS 
area by helping to ensure maintenance of production. Over half 
of the parcels that may be purchased have moderate or high value 
for Pacific herring. 

lmpacts on Social A b  

and Economic 
Resources 

Habitat Protection and Acquisition 

It is assumed that between 3 1 and 34 large parcels would be purchased under this alternative. 
These parcels contain low (no known or suspected cultural sites on parcel), moderate (no 
significant cultural sites on or adjacent to parcel), or high (documented concentration or 
significant cultural sites on parcel) potential for benefiting cultural resources as analyzed by 
the Habitat Protection Work Group (November 30,1993). For the purpose of this analysis, 
benefit consists of protection of sites from further damage. If low potential benefit on a 
parcel is assigned a value of 1, moderate potential benefit a value of 2, and high potential 
benefit a value of 3, these parcels average 2.2 to 2.3 (or slightly higher than moderate). 
These estimates reflect known sites in the EVOS area, not all of the sites present. Not all 
sites have been found, so the actual protection for cultural resources may be greater than 
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reflected in these estimates. This analysis also does not take into consideration small parcel 
acquisition, which is currently uiider evaluation. 

It is possible that land prices will be lower or higher than those assumed here. That may 
result in the purchase of more parcels (possibly all 8 1 identified parcels) or fewer parcels. 

Benefits from habitat acquisition would accrue primarily through (1) placing private lands 
under public management and application of federal and state cultural resource protection 
laws, and (2) reducing the likelihood of damage to cultural resources resulting from 
extractive activities (such as logging), or other developments. Benefts would accrue slowly, 
with no immediate or short-term benefits. Considered without the impacts discussed below 
for general restoration, the long- term benefits of habitat protection and acquisition may be 
moderate for cultural resources. 

General Restoration 

General restoration actions may include activities on individual sites (site stabilization, site 
salvage excavations, site monitoring and stewardship), or in local communities 
(archaeological repositories, acquiring replacement artifacts). Often, onsite work can be 
combined with community activities, as is envisioned in the site stewardship program. Each 
of the proposed actions considered here can be implemented independently or in combination 
with any of the others. The most effective approach is comprehensive, tailoring 
combinations of actions within each community whose cultural resources were injured by the 
spill. Actions consid* applicgble for Alternative 5 .are discussed below. 

Stabilize Archaeolovical Sites. Archaeological sites affected through erosion begun or 
worsened by oil-spill activities may be stabilized to slow or stop the erosion. Stabilization 
may entail recontouring parts of the sites to cover up exposed archaeological deposits. This 
would reduce the visibility of artifacts and so reduce chances of looting or vandalism. This is 
a relatively nondestructive alternative when compared to archaeologically excavating the 
sites or allowing damage to continue. 

Stabilization is a site-specific activity that may be accomplished through several daerent 
methods. Some sites are located along high-energy shorelines, or in high-energy intertidal 
areas, and may not be suited to stabilization. Also, stabilization techniques that contrast with 
surrounding terrain may serve as magnets for visitation rather that protection against 
visitation. The benefit of stabilization is to preserve the integrity of the site, a benefit that 
may be temporaq (requiring periodic maintenance) or permanent. This may have an 
immediate and short term high level of benefit by reducing or stopping site degradation at 
specific sites. It also has the potential to preserve sites and reduce damage at a high level 
over the long term. 

Excavate Archaeolo~ical Sites. Not all sites can be stabilized, whether for physical or 
economic reasons. Ongoing vandalism, looting, and erosion of archeological sites in the 
EVOS area can be mitigated through salvage excavation instead of stabilization. Excavation 
and stabilization also can be done on the same site. Scientific excavation of the sites most in 
danger of destruction can yield information important to understanding the history and 
prehistoty of the EVOS area, a major element of Alaska's cultural heritage. Excavation also 
can remove human remains and funerary objects associated with the ancestors of 
contemporary people living in communities in the spill area. These remains could be moved 
to locations less likely to be disturbed by looters or vandal, or unearthed by ongoing erosion. 
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One effect of excavation is permanent destruction of the excavated portions of the sites. This 
destruction, however, is controlki and exactly delimited, allowing for the appropriate care 
and analysis of removed items and associations. Without archaeological excavation, damage 
to and eventual destruction of several of the sites will continue with neither the public nor the 
resource benefiting. The short- term and long-term benefit of salvage excavation of highly 
endangered sites is, therefore, high. This action both protects the sites from further looting 
and vandalism and mitigates the spill-related damage already incurred. 

Site Monitoring and Stewardship. Archaeological site stewardship programs active in 
Arizona, Arkansas, and Texas have demonstrated the utility of public education and 
increased oversight of sites for reducing continuing vandalism. A site stewardship program 
for the EVOS area would combine public education and site monitoring through recruitment, 
training, coordination, and maintenance of a corps of local interested citizens to watch over 
nearby archaeological sites. Sites to be monitored by local residents would be identified by 
land okners and managers on the basis of past and ongoing vandalism and erosion. Law- 
enforcement officials may be involved as during investigations or called to sites to intercept 
active vandalism. 

The benefits of site stewardship would be an increased knowledge and appreciation of 
archaeological methods of site monitoring and decreased site vandalism. These benefits may 
begin within the first year of implementation and continue for an indefinitely long term. The 
benefits of this action in the short term would be low but are potentially high in the long term, 
as site stewards become better trained and knowledge of the program is disseminated as a 
disincentive among people who do, or may be inclined to, damage sites. The action has 
additional importance by involving local individuals and communities in cultural resources 
protection. 

Archaeolo~v Re~ositories. Communities within the spill-affected area increasingly express 
a desire that archaeological materials remain in (or at least are regularly returned to) their 
area of origin for display and interpretation. Local preservation of artifacts and hterpreting 
of Native heritage is proposed as a means to offset the increasing loss of artifacts and 
disturbance of Native graves in the spill area. 

Placing artifacts in a local repositoq and using that repository as a base for interpreting 
cultural resources could help better educate residents and area visitors about practices of the 
past and the continuity of that past with the present and the future. These repositories may be 
established through mod@ing existing structures or by building new structures to 
accommodate collections. These would be located in communities within the oil-spill area 
and could serve as local foci for heritage-oriented activities. The short-term benefits of this 
action may be to restore a feeling of involvement with and oversight of the cultural heritage 
of which local communities are part. These benefits would be immediate but moderate. 
Long-term benefits are likely to be high in terms of enhanced community involvement. It is 
this involvement that will address spill-related injury to the sense of cultural continuity and 
comectedness within the local communities. 

Acauisition of Redacement Artifacts. Museums, agencies, and other repositories outside 
the spill area hold collections containing artifacts originally from the spill area. An action has 
been identified that would acquire some of these artifacts as a means of replacing a portion of 
the cultural heritage lost through the oil spill and subsequent cleanup activities. Many of 
these artifacts were removed from the spill area through ethnographic collecting and 
archaeological investigations in the 19th and early 20th centuries, and many reside outside of 
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Alaska in the lower 48 states, Europe, and Russia. Returning part of this diverse artifactual 
heritage to the spill area may have a low but immediate benefit in the communities within the 
spill area, allowing the people of the communities to more l l l y  see the range of materials 
that represent a tangible part of their past. The long term benefits of this approach are 
potentially high. By establishing a seed of improved cultural connectedness and fostering a 
sense of cultural continuity, this approach could grow into a major factor in producing a 
sense of recovery from the effects of the spill among the residents of those communities most 
affected. 

This action could work through partnerships with existing museums or other regional 
repositories, or as combined with the establishment of local artifact repositories and 
interpretive centers. It is likely that communities would react differently from each other to 
this approach. Individual consultations with each community would be required to assess the 
importance and effectiveness in each. 

Conclusions 

Short-term effects: ModerateBenef i ts .  The proposed actions would increase the 
level of protection for archaeological resources and improve the 
understanding or appreciation of cultural resource values. 

Long-term benefits: Moderate to H i ~ h  Benefits. The proposed actions may increase 
protection for archaeological resources and substantially 
improve the understanding or appreciation of cultural resource 
values. 

nce Uses 

Habitat Protection and Acquisition 

It is assumed here that between 3 1 and 34 large parcels would be purchased. These parcels 
contain low (status as a subsistence-use area unknown); moderate (known historic 
subsistence-use area, which may be used again); or high (known current subsistence-use 
area) potential for benefiting subsistence as analyzed by the Habitat Protection Work Group 
(November 30, 1993). If low potential benefit on a parcel is assigned a value of 1, 
moderate potential benefit a value of 2, and high potential benefit a value of 3, these parcels 
average between 2.3 and 2.4 (oibetween moderate and high). 

Protecting lands from the habitat degradation associated with extractive activities (such as 
logging), or other developments may help recovering subsistence resources recover more 
quickly. This is the main benefit to subsistence that may be achieved by the habitat 
protection and acquisition portion of Alternative 5. Short-term benefits of habitat protection 
and acquisition would be negligible, but the long- tenn benefits would likely be low to 
moderate. 

This analysis does not take into consideration small parcel acquisition, which is currently 
under evaluation. It also is possible that land prices will be lower or higher than those 
assumed here. That may result in the purchase of more parcels (possibly all identified 
parcels) or fewer parcels. 
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General Restoration 

General restoration projects may be funded that directly affect the subsistence resources and 
subsistence users within the EVOS area. These proposed actions could be conducted 
independently from each other or in combination. 

Harbor Seals. The decline in subsistence harvest of harbor seals may have helped stabilize 
the harbor seal population. The proposed action to implement cooperative programs 
between subsistence users and agencies to assess the effects of subsistence harvest may help 
in sorting out which localities would be best utilized (or best lefi alone) for subsistence use to 
optimize natural recovery of the populations. This will be a moderate long-term benefit, 
taking as long as 5 to 10 years to establish a measurably ~ i ~ c a n t  effect. This action has 
the advantages of relatively low cost and spin-off value in improving communication between 
agency biologists and subsistence users. Cooperative programs proposed for reducing 
incidental take of harbor seals dtiring fishing likewise would have low short-term benefits to 
harbor seal population, but may have moderate long-term benefits in 5 to 10 years. Reducing 
disturbance at haulout sites in the oil spill area would have a negligible benefit in the short 
term and may produce a moderate benefit in the long tern. 

Sea Otters. One of the proposed actions would establish a cooperative program between 
subsistence users and research scientists or agency managers. While subsistence harvests are 
not a significant impact on sea otter populations, agency biologists and subsistence users 
both would benefit fi-om the additional interaction and information sharing that would grow 
from such an action. Traditional knowledge of sea otter behavior and their relation to other 
parts of the ecosystem may be more extensive than is presently recognized by agency 
biologists. Similarly, the present range and concentration of sea otters may be better 
understood by agency biologists than is presently recognized by many subsistence users. 
This type of action may have little benefit immediately or in the short tern on the recovery of 
sea otters, but the long-term benefit on management efforts, and thus the sea otter 
populations and subsistence users, could be si@cant. 

Intertidal Or~anisms. A project has been proposed to reduce hydrocarbon levels in oiled 
mmel  beds by temporarily removing mussels, replacing oiled sediments, and returning the 
mussels. Part of this action would be to monitor treated and untreated mussel beds to 
document the different rates of recovery. This action may have low short-term and moderate 
long-term benefits on subsistence users through increasing the abundance of edible mussels. 
These benefits likely would be localized. 

Fucus, one of the central elements in intertidal ecosystems, is important for subsistence users 
as food and as habitat for other subsistence resources. A pilot project has been proposed to 
transplant Fucus to increase its population in the high intertidal zone. Recovery of Fucus is 
estimated at a decade. This would have i n ~ i ~ c a n t  short-term benefits, but may have 
moderate long-tern benefits to subsistence users. 

The recruitment of intertidal clams on cleaned beaches will remain low until a substrate of 
appropriate grain size is re-established, either naturally or through restoration efforts. A 
project has been proposed to study the feasibility of depositing fine-grained sediments to 
enhance larval recruitment and population recovery. Should this prove feasible, it would be 
possible under this alternative to fund expansion of the technique within the spill area. The 
hypothesis is that population recovery could occur within 1 or 2 years. Should this 
hypothesis be substantiated, and if subsistence users could be assured of the safety of eating 
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clams produced in the enhanced habitat, both long- and short-term benefit of increased 
availability of clams for subsistence use would be high. 

Pink Salmon. Relocation of hatchery runs has been identified as a means to divert the 
commercial-fishing fleet away fiom wild stocks of pink salmon. The resultant recovery of 
stocks may benefit subsistence uses of pink salmon. The benefits of this action on 
subsistence would mirror those of the pink salmon population--negligible in the short term 
but high in the long term of 5 to 10 years. 

Sockeve Salmon. The use of egg-incubation boxes has been proposed to restore or enhance 
sockeye salmon populations in the spill area. It is estimated that short-term benefits would 
be moderate, drainage-specific increases in populations. Long-term benefits may be low 
because of scarcity of appropriate sites. If appropriate sites are found near villages, this 
technique has the potential for working very well locally to increase the amount of sockeye 
salmon available (in both the long and short term) for subsistence use. 

Net-pen rearing of sockeye salmon fry has been proposed to increase their survival rate. 
Because there are many appropriate locations for net pens in the EVOS, it is estimated that 
this technique would have strong short- and long-term benefits on the sockeye salmon 
populations. The advantage to subsistence users may be a corollary benefit. 

Hatchery rearing of sockeye salmon, with release possible as fed fry, presmolts, and molts, 
has been proposed as another method to increase their population. A number of project types 
are applicable, using different combinations of biological, physical, logistical, and 
technological factors. The short-term benefit of this type of action is likely to be low because 
it will take some time to establish the populations. The long-term benefit to sockeye salmon 
populations is estimated to be high, as several generations of improved survival rates to the 
smolt stage leading to the increased numbers of returning adults. The benefit to subsistence 
users will increase as populations of sockeye salmon increase. Benefit to subsistence users 
increases if wild stocks are separated from hatchery stocks. Concentration on hatchery stocks 
by commercial fisheries may reduce competition for wild stocks. 

Fertilizing lakes to improve sockeye rearing success within the lake and increase sockeye 
population also has been proposed. Sockeye salmon populations have been successfilly 
increased through lake fertilization, but there may be few candidate lake systems for this 
application. The short-term benefit of this action on subsistence users may be negligible, 
while the long-tenn outlook may be substantially increased numbers of sockeye in specific 
stream systems, a high long- te& benefit for subsistence users in some locations.. 

Relocation of hatchery runs has been identified as a means to divert the commercial-fishing 
fleet away fiom wild stocks of sockeye salmon. The resultant recovery of stocks may benefit 
subsistence uses of sockeye salmon. The benefits of this action on subsistence mirror those 
of the sockeye salmon population: negligible in the short term, but high in the long term of 6 
to 10 years. 

Subsistence Food Testinz. One of the main elements in the damage to subsistence uses in 
the spill area is the fear that once-safe subsistence foods are no longer safe to eat. An action 
has been proposed to conduct tests on subsistence foods to determine the amount of 
contamination, if any, in various types of subsistence foods. This action would provide 
immediate information to subsistence users, providing short- and long-tenn high-level 
benefit to their sense of security. 
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Conclusions 

Short-term effects: Low Benefits. The proposed actions would require some time 
after implementation before any changes could be expected. 

Long-term effects: Moderate to Hieh Benefits. The proposed actions are expected to 
moderately increase populations of subsistence harvest species 
negatively affected by the EVOS and substantially increase the 
confidence of subsistence users in determining the healthfulness 
of subsistence foods. 

tion and T o u m  

Habitat Protection and Acquisition 

It is assumed here that between 3 1 and 34 large parcels would be purchased. These parcels 
contain low (low to no recreation use; access may be difficult), moderate (receives occasional 
public use; adjacent waters used for recreational boating; adjacent area receives high public 
use), or high (receives regular, high, directed public use; highly visible to a large number of 
recreationisWtourists) potential for benefiting recreation and tourism as analyzed by the 
Habitat Protection Work Group (November 30,1993). If low potential benefit on a parcel is 
assigned a value of 1, moderate potential benefit a value of 2, and high potential benefit a 
value of 3, these parcels average 2.1 (or slightly higher than moderate). 

The benefits to recreation and tourism of habitat protection and acquisition would derive 
fiom protection of the scenic, wildlife, and undeveloped characteristics important for 
recreation values in the parcels being evaluated for acquisition. Extractive economic 
activities may reduce the recreational visual appeal of the landscape, shift or reduce wildlife 
viewing possibilities, and eliminate the relative lack of developed character, thus reducing 
the overall utility of these and surrounding areas for recreation purposes. These benefits may 
be low in the short term but moderate to high in the long term. 

This analysis does not take into consideration small parcel acquisition, which is currently 
under evaluation. Also, it is possible that land prices may be lower or higher than those 
assumed here. This would result in the purchase of more parcels (possibly all identified 
parcels) or fewer parcels. 

General Restoration 

Restoration strategies for recreation and tourism are to preserve or improve the recreation 
and wilderness values of the EVOS area, remove or reduce residual oil if it is cost effective 
and less h d l  than leaving it in place, and monitor recovery. Alternative 5 focuses on 
stabilizing and improving existing recreation opportunities. It allows for funding of projects 
that create new recreation opportunities or promote public land recreation use as long as the 
projects benefit the same user group that was injured. 

Removin~ Residual Oil. Under this alternative, removing residual oil on beaches important 
for recreation use would restore these beaches to useable condition, which would have a 
moderate short-term benefit. The long-term benefits of this action may be high locally but 
are estimated to be moderate overall. 
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Easement Identification. Easement identification has been proposed as  a means to reduce 
trespass and land-use conflicts between private landowners and the general public. This may 
improve recreation and tourism by letting people know where public land exists. The short- 
term benefit would be low, because dissemination of the knowledge about the existence of 
public land could--as a result of increased use--accumulate impact over several years. The 
long-term benefit may be moderate to high but might be very localized. 

New Recreation Opportunities. New recreation opportunities may include new facilities, 
trails, recreation sites, or support for activities in new areas (like new access or supply 
means) which are consistent with the character and public uses of the areas. This may 
benefit recreation and tourism by expanding the numbers of available places to take part in 
activities already present in the spill area, or by expanding the range of available types of 
activities beyond those now present. These actions might produce immediate impacts that 
would be minimal in the short term but could be major in the long term. 

Promotine Recreation Use. Promoting recreation use on public lands could take a variety 
of forms, from creating new visitor centers or building a marine environmental institute to 
distributing educational or interpretive information through existing marketing sources. 
Various education and public information projects have been proposed, including, for 
example, a Leave No Trace education program and a recreation information center at 
Portage. These actions would have to be consistent with the character and public uses of the 
area. They may have low benefits on the numbers or categories of recreationists or tourists in 
the short term but potentially could greatly increase visitation in the long term, especially if 
they are used to inform and educate the public concerning other spill-related restoration 
actions that aEect recreation and tourism. The benefits of new recreation alternatives and 
recreation marketing potentially could greatly increase recreation use and tourism in the spill 
area in both the short term and the long term. This includes increased visitors to population 
centers and remote locations throughout the spill area. However, increasing the level of 
recreation and tourism use creates negative effects for ecosystems, especially if increased 
pressures occur to species and landscapes not recovered or still recovering from the spill. 
Increased numbers of people and technology (boats, planes, generators, etc.) also may 
change the wilderness quality of the recreation experience. 

Conclusions 

Short-term effects: Low Benefits. The proposed actions may increase numbers of 
visitors, types of recreation opportunities available, and quality of 
experiences; but this is expected to occur gradually. 

Long-term effects: Moderate to High Benefits. The proposed actions may increase 
recreational use levels, types, and opportunities. This is expected 
to occur locally in some cases and throughout the spill area in 
other cases. 

Wilderness 

Habitat Protection and Acquisition 

Wilderness Character. It is assumed that between 3 1 and 34 large parcels would be 
purchased under Alternative 5. These parcels contain low (hlghlmoderate evidence of 
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human development andlor ongoing activities), moderate (area remote; evidence of human 
development andlor ongoing activities), or high (area remote; litxle or no evidence of human 
development) potential for benefiting wilderness character as analyzed by the Habitat 
Protection Work Group (November 30, 1993). If low potential benefit on a parcel is 
assigned a value of 1, moderate potential benefit a value of 2, and high potential benefit a 
value of 3, these parcels average 2.3 to 2.4 (or between moderate and high). These benefits 
to wilderness character are assumed to derive ftom protecting these lands fiom extractive 
activities, thereby maintaining their isolation, undeveloped landscape, and unmodified 
ecosystems. This analysis does not take into consideration small-parcel acquisition, which 
currently is under evaluation. Also, it is possible that land prices would be lower or higher 
than those assumed here. This would result in the purchase of more parcels (possibly all 
identified parcels) or fewer parcels. 

Designated Wilderness. No lands would become designated Wildemess Areas or 
Wildemess Study Areas without formal State or Federal legislative action. Since the 
relatively pristine and undeveloped character of the de facto wilderness lands in the EVOS 
area provide an extension of uninterrupted ecosystems present in the designated Wilderness 
Areas, and since the lack of development on the de facto wilderness lands contribute to the 
Wilderness viewshed and other wilderness values of designated Wilderness, the maintenance 
of these wilderness characteristics on the adjacent de facto wilderness lands would produce 
positive effects on designated Wilderness. The short-term benefits on designated Wilderness 
and Wilderness Study Areas, as well as to the wilderness quality of non-Wildemess lands, 

,3#ould be low since there would be little appreciable change to the lands in the short term. 
The long-term benefits would be moderate, with benefits derived fiom protecting the 
wilderness settings of the parcels ftom extractive activities. 

General Restoration 

General restoration actions could include actions that assist recovery or enhancement of 
injured resources to promote restoration. Many of these (especially increasing wildlife 
populations) may have spinoff benefits that could improve wilderness values in the EVOS i 

area. Projects that increase the numbers of visitors to, or developments on, lands with 
wilderness characteristics may decrease wilderness character in the area. The definition of 
recovery of designated Wilderness Areas hinges on removal of traces of oil, material left over 
from cleanup activities, and public perception that the areas are recovered. The only General 
Restoration activity identified in this alternative specifically for designated Wilderness is 
removal of residual oil andfor residual cleanup materials still existing in isolated pockets in 
Wilderness Areas, and only those projects that are compatible with the character and public 
uses of the area would be allowed. Short- term benefits of oillmaterial cleanup would be 
immediate but low. Long-term benefits are estimated to be low as well. 

Public perception that the areas are recovered may be addressed through public information 
dissemination. This may address acquisition and protection measures on lands adjacent to 
designated Wilderness, successll removal of oillmaterials, or other restoration projects that 
enhance or protect the wilderness characteristics of the EVOS area. 

Conclusions 

Short-term effects: Low Benefits. All of the proposed actions would require some 
time after implementation before any changes could be expected. 
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Long-term effects: Moderate Benefits. The proposed action would extend protection 
from extractive developments to some now-private lands having 
considerable wilderness character, maintaining the integrity of 
those ecosystems and their wilderness character. The action 
would also protect the extended wilderness characteristics of 
designated Wilderness to a moderate degree. 

Alternative 5 would provide restoration actions to assist replacement of harvest opportunities 
that were lost because of fishing closures or harvest restrictions that occurred as a result of 
the EVOS. Actions that may be implemented as part of Alternative 5 include habitat 
protection and acquisition and creation of new hatchery-produced runs (EVOS Trustee 
Council, April and November 1993). 

Habitat Protection and Acquisition 

Habitat protection may benefit commercial-fishing opportunities by providing long-term 
protection for natural production and stability of wild stocks of pink and sockeye salmon and 
Pacific herring. The criteria for these parcels that may benefit commercial fisheries depends 
on the values assigned for those species (EVOS Restoration Team, 1993). 

Habitat protection that may benefit replacement of lost opportunities for commercial fishing 
according to Alternative 5 will depend on the average cost per acre and the final budget 
allocation. Therefore, the number of parcels that may be purchased is expected to range 
between 3 1 or 34 parcels and all parcels that are available. If all available parcels were 
purchased, the benefit is expected to provide low to moderate value for commercial fisheries. 
If between 3 1 and 34 parcels were purchased, the benefit is expected to provide moderate 
value (Appendix A). 

Although the average value of forecasted habitat acquisition may not have a high overall 
rating for commercial fisheries, individual parcels may have exceptional value. If some of 
these parcels were not protected through acquisition, the habitat would continue to have 
some measure of protection through the actions of normal resource agency planning and 
permitting requirements (Appendix C). 

General Restoration 

Create New Hatcherv Runs. For commercial fishing resources, actions considered under 
Alternative 5 may replace lost opportunities by creating new hatchery-produced runs of 
salmon. Development of new runs of pink, sockeye, and chum salmon may benefit 
commercial fishing by providing an alternate location, timing, or stock for commercial 
fishing activities and if the brood-stock selection for these new runs and the release site were 
carefully selected, there would be minimal interception of injured wild stocks. Good fishery 
management practices combined with a redistribution of the fishing fleet, would enable an 
intensive commercial fishery to harvest these stocks. 

Specific actions that may be considered can be expected --either alone or collectively-- 
produce new runs of sufficiently large numbers of adult pink, sockeye or chum salmon to 
accommodate a reasonable portion of the fishing fleet and provide a harvest that may be 
separated in time or space from existing fisheries. Several potential actions that may provide 
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these fish by development of new hatchery runs entail actions that have been described for 
restoration of wild stocks of pink and sockeye salmon (e.g,, rear and release m, presmolts, or 
molts) or habitat manipulation to increase production of selected stocks (e.g., lake 
fertilization, migration conidor improvements, spawning channels, etc.) ( Appendix C). The 
actions and methods remain the same, but the brood stock selection (e.g., source, species, 
timing, etc.), release strategies (e.g., age, size, location, etc.), and the harvest management 
(harvest rate, timing, location, etc.) may be selected to benefit commercial fishers and, 
perhaps, particular gear types. 

Relocation of hatchery runs to establish new remote release sites would typically include 
transporting a portion of the hatchery production for imprinting and homing at an alternate 
location. Ordinarily, enough fish would be released at the hatchery to maintain an egg take 
and, perhaps , a terminal fishery. Never the less, on-site releases would be exptected to be 
reduced in favor of new remote releases. In addition, if alternate brood stocks are selected, 
returning fish may have a run t&hg that is different fiom present stocks. Thus, migration 
patterns of both young and adult hatchery-produced fish will be different from present and 
harvest patterns will change. Consequently, changes in present use patterns by other inter- 
dependent biological, social and economic resources or services may also occur. It is 
imperative in the planning and permitting process that is required for this type of action to 
confm that the best interest of the wild stocks is assured before the action is taken. 
Depending upon the particular site that is selected and the magnitude of the action, both 
positive and negative effects may result. For example, wild salmon stocks may receive 
protection from overharvest and reduced genetic introgression, but fishers may be required to 
travel farther or operate in a more exposed location and predators and prey of jiy or adults 
may have altered behavior patterns. 

ADF&G and PNP aquaculture organizations have established a modem fisheries 
enhancement program in the EVOS area and have developed new runs of salmon for harvest 
by commercial fishers. Excellent success has been achieved with most of these programs 
which have developed new self-sustaining or hatchery-produced runs of fish (Eliison, 1992); 
however, some locations that are accessible to the fishing fleets remain as opportunities for 
juvenile fish imprinting and adult fish terminal harvest areas. 

Every fisheries restoration, development, or enhancement program must be carefully planned 
and managed to avoid risks to wild stocks, and the fish-culture program must be carefully 
structured and controlled to avoid or minimize potential changes in the genetic makeup and 
health of the wild stocks that might be caused by the program. Although restoration, 
development, and enhancement of wild salmon stocks with fish-cultural techniques has been 
widely applied in the Pacific northwest, this strategy is not fully accepted within the fisheries 
profession (Hilborn, 1992; Martin, Webster and Edwards, 1992). Hatchery-produced fish 
typically can be harvested at a higher rate than most wild stocks. Consequently, if wild 
stocks are harvested with hatchery-produced fish, there may be a danger that the wild stocks 
may be overharvested (Ehlborn, 1992; Seeb, 1993). A good harvest-management strategy 
must be developed so the hatchery-produced stocks can be harvested in a separate time or 
place. Every fish-culture program must be carefully structured, planned, and controlled to 
avoid or minimize potential risks of change in the genetic makeup and health of the wild 
stocks (Hindar, Ryrnan and Utter, 1991; ADF&G, 1983; Holland-Bartels, Burger, and Klein, 
1994; Meyers et al., 1988; Davis et al., 1985; Seeb, 1993). Additional state and federal 
permits and a site-specific NEPA compliance review may also be required before a project is 
implemented (Appendix C, Section 1). 
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Conclusions 

Short-term effects: Negligible. New runs to support new commercial fisheries 
probably could not be established within one lifecycle to replace 
opportunities lost because of fishing closures or reduced harvests. 

Long-term effects: Moderate Benefits. These actions would assist the replacement 
of lost commercial fishing opportunities. However, some 
portions of the EVOS area would obtain greater benefits than 
other portions. 

Sport fishing was disrupted throughout most of the EVOS area because of the oil spill, and 
populations of several important sport fish species were damaged. Lost sport fishing 
opportunities may be replaced by creating new sport fisheries for salmon or trout. 
Alternative 5 would provide restoration actions to assist replacement of harvest opportunities 
that were lost because of fishing closures or harvest restrictions that occurred as a result of 
the EVOS. Actions that might be implemented to as part of Alternative 5 include habitat 
protection and acquisition and creation of new hatchery-produced runs (EVOS Trustee 
Council, April and November 1993). 

Habitat Protection and Acquisition 

Habitat protection and acquisition may benefit sport fishing opportunities by providing long- 
tern protection for natural production and stability of wild stocks of pink and sockeye 
salmon, Dolly Varden, and cutthroat trout. The criteria for these parcels that may benefit 
sport fisheries depends on the values assigned for these species (EVOS Restoration Team, 
1993). 

Under Alternative 5, the forecasted habitat protection that may benefit replacement of lost 
opportunities for sport fishing will depend on the average cost per acre and the final budget 
allocation. Therefore, the number of parcels that may be purchased is expected to range 
between 3 1 and 34 parcels and ill 81 parcels that are available. If all available parcels are 
purchased, the benefit is expected to provide low to moderate value for sport fisheries. If 
between 3 1 and 34 parcels are purchased, the benefit is also expected to provide low to 
moderate value (Appendix A). 

Although the average value of forecasted habitat acquisition may not have a high overall 
rating for sport fisheries, individual parcels may have exceptional value. If some of these 
parcels were not protected through acquisition, the habitat would continue to have some 
measure of protection through the actions of normal resource agency planning and permitting 
requirements (Appendix C). 

General Restoration 

Establish Hatcherv Runs. The establishment of new hatchery-produced runs of salmon or 
trout would provide some benefit for all fishers by providing new opportunities with new 
locations and stocks that anglers may use. Typically, a run of a few thousand fish will 
provide tens of thousands of anglerldays of recreation (Mills, 1993). Sport fisheries, 
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however, would be successful only if they are located where they would be accessible by 
anglers. The ADF&G already has employed this strategy to improve sport fishing 
opportunities for trout and salmon in the EVOS area by stocking catchable-sized trout and 
salmon molts at accessible locations, often where self-sustaining runs cannot be established. 
Actions are similar or identical to those described in Appendix C. 

A small number of fish in a good, accessible location can provide angling to accommodate a 
substantial number of angler/days of recreation. Wherever large numbers of fishers 
concentrate to harvest a concentrated population of fish, some portions of the adjacent habitat 
may be affected. While new sport fisheries would readily create new recreational 
opportunities, these likely would be for different species in new locations. 

Every fisheries restoration, development, or enhancement program must be carefully planned 
and managed to avoid risks to wild stocks, and the fish-culture program must be carefully 
structured and controlled to avoid or minimize potential changes in the genetic makeup and 
health of the wild stocks that might be caused by the program. Although restoration, 
development, and enhancement of wild salmon stocks with fish-cultural techniques has been 
widely applied in the Pacific northwest, this strategy is not fully accepted within the fisheries 
profession Wlborn, 1992; Martin, Webster and Edwards, 1992). Hatchery-produced fish 
typically can be harvested at a higher rate than most wild stocks. Consequently, if wild 
stocks are harvested with hatchery-produced fish, there may be a danger that the wild stocks 
may be overharvested (Hilborn, 1992; Seeb,1992). A good harvest-management strategy 
must be developed so the hatchery-produced stocks can be harvested in a separate time or 
place. Every fish-culture program must be carefully structured, planned, and controlled to 
avoid or minimize potential risks of change in the genetic makeup and health of the wild 
stocks (Hmdar, Ryrnan and Utter, 1991 ; ADF&G, 1983; Holland-Bartels, Burger, and Klein, 
1994; Meyers et al., 1988; Davis et al., 1985; Seeb, 1992). Additional state and federal 
permits and a site-specific NEPA compliance review may also be required before a project is 
implemented (Appendix C, Section 1). 

Conclusions 

Short-term effects: Negli~ble. New sport fisheries to replace lost sport fishing 
opportunities probably could not be established within one 
lifecicle. 

Long-term effects: High Benefits. After hatchery production is expanded, newly 
established sport fisheries could be expected to provide 
substantial recreational benefits. 

Economv 

Qualitative analysis indicates that Alternative 5 would result in moderate economic benefits 
in commercial fisheries and recreation and moderate negative effects in forestry. This 
analysis reflects effects resulting fiom habitat acquisition on forestry and other sectors but not 
effects on commercial fishing and recreation because data in these sectors is not available to' 
quantlfl. The quantitative analysis follows. 

In Alternative 5 ~ i g ~ c a n t  timberlands will be acquaired and it is assumed that signficant 
timber will not be harvested. As shown in Table 4-13 Alternative 5 annual average industry 
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output is projected to decline by $27.6 million and employment is anticipated to decline by 
279 employees. 

Spending of money by timberland owners has a direct effect on the construction sector as 
shown in Table 4-13 Alternative 5 in the amount of $6.2 million in inuclstry output. soending 
of meony by timberland owners also has a direct effect on the services sector in the amount of 
$3.9 million in final demand and 321 employees. 

Spending in the construction and service sectors is not enough to offset the negative effects in 
the forestry sector. The net effect is shown in the total line which has negative quantities for 
five out of the six economic measures; only employment is positive. 

Alternative 5 assumes ranges of expenditures for the expenditure categories. In the 
quantitative economic analysis specific points within the ranges are assumed for the purpose 
of simplifying the analysis. 

Habitat acquisition and general restoration expenditures will have economic benefits for the 
commercial fisheries and recreation sectors of the economy. However, these benefits are not 
reflected in the IMF'LAN projections presented in Table 4-13 . Therefore, this table does not 
quantfi important economic benefits in commercial fishing and recreation because these 
benefits are not quantified. Of the three most important economic sectors for this analysis, 
only forestry is quantified. The typical projects in various combinations, such as fish ladders, 
fish hatcheries, and preservation of habitat will economically enhance the commercial 
fisheries and recreation sectors of the economy. However, because studies and data are not 
available that quantify in terms of dollars or employment, it is not possible to quantify the 
economic effects for these two sectors of the economy. In Table 4-13 the quantities for the 
commercial fisheries and recreation sectors are reflections of the indirect effects of other 
sectors of the economy only; they are not reflections of the anticipated but unquantified 
effects on those sectors. 

Because Alternative 5 would involve expenditure of $295-325 million on habitat protection 
and some portion of this could be for timberlands in the Kodiak Island Borough, the Kodiak 
Island Borough could loose a ~ i ~ c a n t  portion of its severance tax revenue fiom timber 
harvests. 

Short-term impacts are anticipated to be negligible. 

See the introduction to Chapter 4 on economics and Appendix D of this EIS, Economics 
Methodology, for a more detailed discussion of methodology. 

Conclusions 

Short-term effects: Negligible. Short-term impacts are anticipated to be negligible. 
Long-term effects: Qualitative analysis indicates that Alternative 5 would result in 

moderate economic benefits in commercial fisheries and 
recreation and moderate negative effects in forestry. Quantitative 
analysis reflects there would be effects resulting fiom habitat 
acquisition on forestry and other sectors but not on commercial 
fishing and recreation. Quantitative analysis indicates that 
Alternative 5 would result, in annual averages for a 10-year 
period, in a loss of approximately $28 million in forestry industry 
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output, an increase of $6 million in construction industry output, 
and $2 million in services. The corresponding changes in 
employment would be a loss of 279 jobs in forestry, an increase 
of 55 in construction, and an increase of 320 in services. 

The Kodiak Island Borough could loose a ~ i ~ c a n t  portion of 
its severance tax revenue for timber harvests. 
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Source: IMPLAN Economic Model. See text for methodology. 

Table 4-13. Alternative 5 
Average Annual Change 

Economic Sector 

Forestry 

Commercial Fisheries 

Mining 

Construction 

Manufacturing 

Recreation Related 

Communication & 
Utilities 

Trade 

Finance, Insurance, 
Real Estate 

Services 

Government 

Miscellaneous 

Total 

fi-om Base in 

Final 
Demand $ 

-22.424 

0.000 

0.013 

6.761 

0.012 

0.01 1 

0.022 

0.010 

0.400 

3.953 

2.1 19 

0.000 

-9.021 

1990$ Millions 

Industry 
Output $ 

-27.599 

0.000 

-0.045 

6.261 

-0.334 

0.023 

0.030 

-0.044 

-0.026 

1.597 

2.024 

0.000 

-18.112 

Employee 
Comp. $ 

-6.110 

0.000 

-0.003 

2.210 

-0.054 

0.006 

0.006 

-0.036 

-0.032 

1.803 

2.080 

0.000 

-0.028 

prop- 
Income $ 

-3.526 

0.000 

-0.020 

0.936 

-0.017 

0.007 

0.019 

-0.008 

0.048 

-0.241 

-0.019 

0.000 

-2.830 

Value 
Added $ 

-10.500 

0.000 

-0.034 

3.262 

-0.080 

0.013 

0.026 

-0.058 

0.010 

1.578 

2.060 

0.000 

-3.722 

Employment 
# 

-279 

0 

0 

55 

1 

0 

0 

0 

-1 

321 

3 8 

0 
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Cumulative Effects 

Actions that may affect EVOS restoration include the Whittier road access project, Whittier 
harbor expansion, Cordova road access, harbor dredging at Shepard Point near Cordova, 
tourism and recreation development at Child's Glacier on the Copper River Delta, the Trans- 
Alaska Gas Pipeline terminal in Port Valdez, Lower Cook Inlet oil development, and the 
effects of EVOS projects for Fiscal Years 1992 through 1994 (FY's 1992-94). This section 
discusses these actions, evaluate's their effects on each injured resource, and summarizes the 
cumulative effects on each resource. 

Whittier Road Access and Wh~t t~er  Ha . . rbor Ex~anslon 

These two actions are considered together because their effects on resources would be 
similar. Road access to Whittier and expansion of Whittier harbor both would dramatically 
increase the number of people in Prince William Sound. Numbers of recreational boaters of 
all kinds, tourists aboard charter and tour boats, and seasonal and year-round residents of 
Whittier would all increase. The increase in boat traffic would be especially pronounced 
within 30 to 40 miles of Whittier, the normal range of weekend boaters. Even without these 
actions, recreational and tour boat use has steadily increased the past few years in this part of 
Prince William Sound, particularly in Blackstone Bay, around Esther and Culross Islands, in 
Port Wells, and in Harrirnan and College Fjords. These two actions would create even more 
pressure on these areas and their resources. Boat traffic between Whittier and Valdez and 
throughout Prince William Sound would also increase. 

Road access to Cordova would increase the number of people who use southeastern Prince 
William Sound. Numbers of recreational boaters and tourists aboard charter and tour boats 
will all increase markedly, especially within 30 to 40 miles of Cordova, the normal maximum 
range of weekend boaters. Boat.paffic throughout eastern Prince William Sound also would 
increase. 

S h e ~ a r d  Point (Nelson Bav) Dredainq 

Dredging near Cordova at Shepard Point in Nelson Bay is proposed to accommodate 
berthing of cruise ships and tour boats to enhance tourism in the Cordova area. This action 
would alter the natural character of the local nearshore environment and temporarily create 
dredge spoils and noise. 

Child's Glacier Tourism Devel- 

A lodge and related tourism and recreation facilities are planned for construction near Child's 
Glacier and the "Million Dollar Bridge." 
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. . Trans-Alaska Gas P~oel~ne Terminal 

Construction of the terminal for the Trans-Alaska Gas Pipeline is planned for Anderson Bay, 
near the mouth of Port Valdez. 

bower Cook Inlet Oil Develo~ment 

Minerals Management Service (MMS) Lease Sale 149 is proposed to be held in 1996 for the 
Outer Continental Shelf in Cook Met from the north end of Kodiak Island to the north end of 
the Kknai Peninsula. 

The base case in a scenario formulated by MMS projects the following activity over a 30- 
year period: 

- 3 exploration wells 
- 5 delineation wells 
- 3 production platforms 
- 48 productionlservice wells 
- 1 shorebase 
- 125 miles of 12-inch pipeline offshore to the Nikiski industrial complex, which would 

self-bury because of turbid conditions 
- 200 million barrels of oil produced 

Additional MMS projections are that development of infrastructure and production of oil 
would include considerable aerial and marine support from a shorebase; oil would be used 
locally or sent via tanker to the West Coast of the U.S.; and an oil spill of 50,000 barrels is 
estimated to have a 27-percent chance of occurring at some time over the 19-year period of 
production. 

Cook Inlet Oil Develo~ment 

The State of Alaska, Division of Oil and Gas is also planning oil and gas lease sales within 
State waters in Cook Inlet. Possible scenarios have not been formulated but the scenario for 
MMS Lease Sale 149 is possible for the State lease sale area. 

Yakutat Oil Develo~ment 

MMS Lease Sale 158 is proposed to be held in 1996 for the Outer Continental Shelfnear 
Yakutat. Lease Sale 158 could result in an oil spill which could affect the resources and 
ecosystem for the EVOS where restoration is planned. No estimate has been made yet 
concerning the probability of an oil spill occurring associated with this project by MMS. 
Should one occur, it could possibly impact the EVOS area. 

tanker in^ from the Trans-Alaska Pi~eline Terminal at Valdez 

Tankering from the Trans-Alaska Pipeline Terminal at Valdez could result in another spill 
such as the EVOS of 1989. The probability of another spill similar to the Exxon Valdez oil 
spill has been estimated at once in every 13 years (Alaska Oil Spill Commission, 1990). The 
injury from another oil spill is expected to be less than in 1989 because new safeguards and 
procedures have been established. 
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Institute for Marine Science at Seward 

The Institute for Marine Science Infrastructure Improvement Project is proposed for 
construction in Seward using EVOS Restoration funds. The research and wildlife 
rehabilitation component would consist of approximately 22,000 square feet of interior space 
made up of wet and dry laboratories, staff offices, and a library for studies and rehabilitation 
of marine mammals, marine birds, and other marine life. Also approximately 41,000 square 
feet of exterior space would contain outdoor research habitat, tanks and pools for pinnipeds, 
sea otters, and marine birds species. The public education and visitation component would 
consist of approximately 20,000 square feet of additional interior space to promote public 
awareness of the marine environment. A further description of the project is the Draft 
Environmental Impact Statement Provosed IMS Mi-astructure Improvement Proiect Seward 
Alaska (IJSDOI 1994). 

Docks and LOP Transfer Facilities 

New docks may be built in villages and log transfer facilities could be built in the EVOS 
area. 

The EVOS projects funded in FY's 1992 - 94 directly affect the same resources as the 
proposal. These projects were reviewed for inclusion of their potential impacts in this 
analysis. 

Bioloaical Resourca. Intertidal Resources 

Several of the actions are unlikely to impact the intertidal zone. This discussion focuses on 
those actions that could affect thg recovery of intertidal organisms. The harbor expansion 
projects at Whittier and Cordova (Shepard Point) would cause a localized loss of the existing 
intertidal habitats. Because neither of these specific areas were directly impacted by the 
EVOS, these localized losses should not have a negative effect on the recovery of the injured 
intertidal areas. 

Lower Cook Met oil development would increase the risk by 27 percent of another oil spill 
occurring in the EVOS area. Likewise, the increased tanker traffic caused by the Trans- 
Alaska Gas Pipeline would increase the risk of another oil spill, indirectly, through an 
increased potential for oil tanker collisions. Any oil spill within the EVOS area could have 
an enormous impact on the intertidal zone. The EIS's associated with these two actions 
would have to consider the potential impacts on the intertidal organisms in the event of an oil 
spill. If no oil spills occurred, and steps were taken to reduce disturbance, there should be 
little or no impacts. 

Restoration actions undertaken in response to the EVOS fiom 1992 to 1994 include 
feasibility studies to develop effective techniques to clean oiled mussel beds and to accelerate 
the recovery of Fucus in the upper intertidal zone. The results of these actions, if positive, 
would enable the implementation of restoration projects to occur more quickly. 
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Conclusions 

The cumulative actions that may affect EVOS restoration, combined with the proposed 
action, would not change the expected benefits, assuming that another oil spill does not 
occur. 

Marine Mammals 

Increased potential for disturbance to harbor seals and sea otters would be the primary 
impact caused by most of the cumulative actions being considered. The Whittier road access, 
the Whittier harbor expansion, the Cordova road access, the Shepard Point dredging, and the 
Trans-Alaska Gas Pipeline would result in increased boat traffic, from tankers to pleasure 
boats and kayaks, in Prince William Sound. This increase probably would have a negligible 
impact on sea otters, but it could harm harbor seals. The proposed action includes an 
information-based program that would minimize the impacts of human-caused disturbance to 
harbor seals. If this program were implemented in proportion to the increase in human use, 
the overall effects should be negligible. A lodge at Child's Glacier should have no impact on 
harbor seals andlor sea otters.. 

The Lower Cook Inlet Oil development has the potential to create disturbance near haulout 
sites, but the greatest negative impact would be caused if there were another oil spill. The 
increased tanker traffic caused by the Trans-Alaska Gas Pipeline also might increase the risk 
of another oil spill, indirectly, through an increased potential for oil-tanker collisions. Any 
oil spill within the EVOS area could have an enormous impact on the recovery of sea otters 
and harbor seals. The MMS has estimated that there is a 27-percent chance of an oil spill 
occurring from Lower Cook Inlet oil development during the 19-year production period. The 
EIS's with these two actions should consider the impacts on marine mammals in the event of 
an oil spill. Ifno oil spills occur, and steps are taken to reduce disturbance, there should be 
little or no impact on sea otters and harbor seals. 

Restoration actions undertaken in response to the EVOS in FY's 1992 through 1994 include 
feasibility studies to develop effective techniques for cleaning oiled mussel beds. The results 
of these studies, if positive, would enable the implementation of restoration projects to occur 
more quickly. This will reduce the risk of continuing exposure to hydrocarbons for sea 
otters. 

Initiation of a cooperative program with subsistence users also is scheduled to begin in 1994. 
This would have no effect on the results ofthe analysis of this action; however, it would 
accelerate the timing of the benefits by at least 1 year. 

The EVOS program also has protected uplands in Kachemak Bay and Seal Bay. These areas 
are adjacent to valuable habitat for sea otters and harbor seals, and this protection would help 
maintain these high-quality habitats. 
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Conclusions (Cumulative effects on harbor seals and sea otters) 

The cumulative actions that may affect EVOS restoration, combined with the proposed 
action, would not change the expected benefits, assuming that another oil spill does not 
occur. 

Birds 

Increased boat traffic in Prince William Sound, especially fiom smaller motorboats that 
generally travel close to shore, would have an increasing disturbance effect on harlequin 
ducks, especially during late summer when molting takes place and new broods are frst  
acclimatizing to the marine environment. Occasional hikers in riparian habitat should have a 
negligible disturbance effect on nesting harlequin ducks. Increased hunting pressure may 
e e c t  populations, but hunting regulations could be adjusted where necessary to negate this 
effect. New oil development in Cook Inlet would increase the risk of a spill that might repeat 
the injury suffered by the Prince William Sound population. Cleaning oiled mussel beds 
would have a moderate to high benefit for local populations of harlequin ducks but would 
have little influence on their overall recovery. Other proposed actions in this alternative 
appear to have a negligible lasting effect on harlequin ducks. 

Conclusions (Cumulative effects on harlequin ducks) 

The combined effects of proposed Alternative 5 and the cumulative actions described above 
would be moderately beneficial to harlequin duck populations in the EVOS zone. 

Common Murres 

Murre populations generally are quite low in Prince William Sound, but important seabird 
colonies lie within the lower Cook Inlet oil-sale area, including the injured breeding 
population of common murres in the Barren Islands. There also are several smaller colonies 
in the sale area, including Gull Island in Kachemak Bay and Chisik Island at the mouth of 
Tuxedni Bay. An oil spill near these colonies would have a major, highly negative effect on 
the injured population of common murres, especially at the Barren Islands, where the 
population is just beginning to recover. 

Conclusions (Cumulative effects on common murres) 

The combined effects of the proposed alternative and the actions described above would be 
moderately beneficial for common murres in much of the EVOS area. However, proposed 
oil development in lower Cook Inlet would have an extremely high negative impact on the 
recovering common murre population at the Barren Islands, should a spill reach those islands 
during the nesting season. 
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Increased boat traflic in Prince William Sound would create the threat of disturbance to a few 
colonies of pigeon guillemots. Guillemots are most susceptible to disturbance during the 
early stages of the breeding season, when they are highly social at their colonies. However, 
this social behavior mostly takes place in the early morning when most boaters are inactive, 
so actual disturbance is likely to be low. Predator control slated for the Shutnagin Islands, 
downstream from the EVOS area, would allow a local increase in pigeon guillernot numbers. 

Conclusions (Cumulative effects on pigeon guillemots) 

The combined effects of proposed Alternative 5 and the actions described above would be 
highly beneficial for the pigeon guillemot populations at the colonies slated for predator 
removal. Benefits for the overall EVOS area would be moderate. 

Marbled Murrelets 

The effects of this alternative on marbled murrelets likely would result in a negligible 
increase in the prey base of marbled murrelets. 

Conclusions (Cumulative effects on marbled murrelets) 

The combined effects of proposed Alternative 5 and the cumulative actions described above 
would produce a high overall benefit for marbled murrelet populations. 

Fish 

. . ~f lc  Herrina. and Commerc~al F~sh~nq . a .  

Pro~osed Actions and Ex~ected Effects. Increased road access to Whittier and Cordova 
and an expansion of the capacity of the Whittier boat harbor may cause an increased number 
of commercial fishers or increase the ease of access to commercial fisheries, so pressure on 
the commercial-fisheries resource could be expected to increase. However, increased effort 
can be expected to be offset by an increased effort to manage or to enhance the fisheries. 
These actions also could increase the volume of recreational users and tourism, which could 
have a disruptive effect on the execution of the fisheries and potentially lead to a degradation 
of important fish spawning and rearing habitat. 

Development of a Lower Cook Met oil field may have a disruptive effect on fish migrations 
and the execution of the fishery; however, before the oil field is developed, the potential 
impacts should be discussed and, presumably, resolved; e.g., by seasonal operational plans or 
well-defined shipping lanes. 

Dredging operations to expand cruise ship traflk near Cordova could have a disruptive effect 
on other vessel movements during both the construction and operational phases. Potential 
direct disruptive effects on the fish resources may be minimized by controlling activities 
during critical periods of fish production and migration. 

Trans-Alaska Gas Pipeline construction and operation may have a similar, but lesser, effect 
on fish or fisheries in the EVOS area as would the Trans-Alaska Oil Pipeline. Some local 
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effects may occur, and shipping may increase the number of tankers in the same shipping 
lanes, but accidental leakage of gas in the EVOS area is not expected to harm the aquatic 
environment. Increased tanker traffic in the shipping lanes may increase the likelihood of a 
tanker collision. 

Recreational development near Child's Glacier would increase the number of visitors and 
recreational fishers, but it is unlikely to have an important effect on commercial fishing or 
fishes in the EVOS area. 

Fisheries restoration projects that have already been funded would contribute to the recovery 
of commercial fish and fisheries, but these projects alone would not have a substantial effect. 
Fish hatchery operations in FY 1994 are a continuation of established programs that help 
provide stability to the operation of the fishery and habitat-restoration programs to improve 
protection and production of wild stocks of fish. 

Discussion. Several of these potential actions might have an individual or cumulative 
negative impact on commercial fish and fisheries; one would be beneficial. Each, however, 
must be evaluated with it's own environmental review and designed to minimize or avoid 
potential damage during both the construction and operational phases. 

Conclusions 

The cumulative effects of the proposed action and these other actions would not change the 
expected benefits of the EVOS 5estoration for pink salmon, sockeye salmon, Pacific herring, 
and commercial fishkg. 

Snort Flshlna Pink Salmon. Sockeve Sa 
. . Imon. W r o a t  Trout. and Dollv Vardan 

Prouosed Actions and Ex~eded Effects. Increased road access to Whittier and Cordova 
and an expansion of the capacity of the Whittier boat harbor may cause an increase number 
of visitors, tourists, and fishers or increase the ease of access to recreational fisheries, so 
pressure on the fisheries resources could be expected to increase. Increased demand for the 
available resources could be expected to be offset by an increased effort to enhance the 
fisheries or manage them more conservatively. These actions also could increase the volume 
of other recreational and tourist activities, which could have a disruptive effect on the 
execution of the fisheries and potentially could lead to a degradation of important fish 
spawning and rearing habitat. 

Development of a Lower Cook Inlet oil field may have a disruptive effect on fish migrations. 
However, before the oil field is developed, the potential impacts should be discussed and, 
presumably, resolved. (e.g., by seasonal operational plans or well-defmed shipping lanes). 

Dredging operations to expand cruise ship traffic near Cordova may have a disruptive effect 
on other vessel movements during both the construction and operational phases. Potential 
direct disruptive effects on the fish resource could be minimized by controlling activities 
during critical periods of fish production and migration. 

The Trans-Alaska Gas Pipeline construction and operation may have a similar, but lesser, 
effect on fish or fisheries in the EVOS area than the Trans-Alaska Gas Pipeline. Some local 
effects may occur and shipping may increase the number of tankers in the same shipping 
lanes, but accidental leakage of gas is not expected to harm the aquatic environment in the 
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EVOS area. Increased tanker traffic in the shipping lanes may increase the likelihood of a 
tanker collision. 

Recreational development near Child's Glacier would increase the number of visitors and 
recreational fishers. Increased demand for the available resource could be expected to be 
offset by an increased effort to enhance the fisheries or manage them more conservatively. 
This action also could increase the volume of other recreational and tourist activities, which 
could have a disruptive effect on the fisheries and potentially lead to a degradation of 
important fish spawning and rearing habitat. 

Fisheries restoration projects that already have been funded would contribute to the recovery 
of sport and commercial fish and fisheries, but these projects alone would not have a 
substantial effect. Fish-hatchery operations in FY 1994 are a continuation of established 
programs that help provide stability to the operation of fisheries, and habitat-restoration 
programs improve protection and production of wild stocks of fish. 

Discussion. Several of these potential actions may have an individual or cumulative negative 
impact on sport fish and fisheries; one will be beneficial. Each, however, must be evaluated 
with its own environmental review and designed to minimize or avoid potential damage 
during both the construction and operational phases. 

Conclusions 

The cumulative effects of the prqposed action and these other actions would not change the 
expected benefits of the EVOS restoration for sport fishing, pink salmon, sockeye salmon, 
cutthroat trout, and Dolly Varden. 

Social and Economic 
 resource^ 

ArchaeoloaicalL~uraI  Resources 

Factors that might impact cultural resources are: (1) construction that may damage 
archaeological or historic sites; (2) increased access to or numbers of visitors to sites, thus 
allowing for activities that could damage archaeological or historic sites; or (3) changes in 
the levels of site monitoring andlor interpretation. 

The Whittier road access would increase ease of access to Whittier, which would produce an 
increase in the population of visitors to Prince William Sound. This would result in 
increased numbers of people using small motorboats, the Alaska State Ferry, and boat 
charters out of Whittier. The proposed expansion of the Whittier harbor would allow more 
and larger pleasure boats to use the area. The increase in small- motorboat use would allow 
greater numbers of people to visit culturally sensitive areas, especially within the 30- to 40- 
mile normal maximum range for weekend boaters. Without sufficient monitoring and/or 
interpretation, this would increase the possibility of damage to archaeological and historic 
sites in the region. However, if interpretation and monitoring are increased in proportion to 
the visitor population, there is the potential for greatly expanded public knowledge and 
appreciation of the cultural resources of the region. 

Cordova Road access similarly would increase the population of visitors to Prince William 
Sound. In addition to exposing archaeological and historical sites to increased use through 
boat access, the Cordova Road would allow easier access to areas alongside or near the road. 
Similar effects could be expected as a result of the Childs Glacier lodgelmotel development 
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proposed by Chugach Alaska Corporation and Princess Lodge. Again, site monitoring and 
public educationlinterpretation dould reduce the levels of impact. 

Lower Cook Inlet oil development may increase populations and coastal activities in and 
around Cook Inlet communities. Depending on the location and extent of these increases, 
archaeological and historical sites could be adversely affected. If site excavations, 
monitoring, and interpretation are undertaken as discussed in the proposed alternative, the 
negative effects of these projects may be reduced. Similarly, oil development elsewhere in 
Cook Met and in the Yakutat vicinity would produce the potential for adverse impact to 
archaeological and historic sites through increased numbers of people inadvertently or 
intentionally damaging sites. 

The continued tanker traffic ITom the Trans-Alaska Pipeline Terminal at Valdez could 
produce another oil spill. That could produce adverse impacts as extensive as the EVOS. 
These effects may be mitigated somewhat by improved response to a new spill resulting from 
new response plans and techniques. 

Construction of the Institute for Marine Science Mastructure Improvement Project is 
unlikely to directly affect cultural resource. However, if the operation of the Project includes 
a major interpretive element dealing with cultural resources, there would be potential for 
both positive and negative affects. By increasing public awareness of archaeological sites, 
the likelihood for inadvertent or intentional damage is also increased. This should be offset 
somewhat by an increased appreciation for site protection and of the laws and penalties 
against site damage. 

Constructing new docks in villages and log dump facilities is unlikely to produce significant 
impact to cultural resources, but cultural resource survey and testing would be advisable to 
assess the presence of and potential damage to cultural resources at those locations on a site- 
by-site basis. 

The proposed harbor at Shepard Point near Cordova would have no substantial impacts that 
would produce cumulative effects that need to be considered in this EIS. The Trans-Alaska 
Gas Pipeline terminal likewise would produce site-specific impacts that would not 
substantially impact the cultural resources of the spill area. 

The projects funded by the Trustee Council between FY's 1992 - 94 are producing local 
benefits to archaeological and historical sites and also should produce some benefit to the 
understanding and appreciation of cultural resources in EVOS communities. 

Conclusions (Cumulative impacts on cultural resources) 

Taken into consideration in conjunction with other ongoing or planned projects in the spill 
area, the benefits of Alternative 5 would be somewhat reduced. The benefits of this proposed 
alternative would help offset the negative impacts of the cumulative actions. 

Subsistence Uses 

Cumulative impacts on subsistence are those that affect the populations and distributions of 
species that subsistence users harvest as well as those that affect the attitude subsistence 
users have toward harvesting those species. This includes impacts of the proposed action 
and other ongoing planned projects in the EVOS area. 
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The most likely impact on subsistence from other ongoing or planned projects in the spill 
area would be from increased -petition for resources that are both subsistence and 
recreation species. It is anticipated that these cumulative effects would be restricted to Prince 
William Sound. The road projects to Whittier and Cordova, the Whittier harbor expansion, 
and the lodge development at Childs Glacier each may add increments of additional numbers 
of recreational boaters in Prince William Sound. While it is unlikely that increased numbers 
of recreational boaters would affect the numbers of sea mammals, it is possible that increased 
boat traffic could cause some disturbance of harbor seals or sea otters in localized areas. 
There also may be increased competition for salmon or other fish used by sport anglers. 
However, the primary impact may be competition for deer in Prince William Sound, 
especially at locations like Montague Island. 

Projects funded by the Trustee Council from FY's 1992 - 94 (Subsistence Food Testing, 
Subsistence Planning, and efforts to increase populations of subsistence harvest species) 
have produced some benefits to the confidence levels of subsistence users toward the safety 
of consuming traditional foods. Construction of the Institute for Marine Science 
Infrastructure Improvement Project is unlikely to affect subsistence uses. 

Additional oil developments in Cook Inlet or in Yakutat may provide additional competition 
for subsistence resources locally. Oil developments also increase the potential for oil 
spillsileakage, and so the potential for contamination of subsistence foods. Continued use of 
oil tankers to transport oil from the Trans-Alaska Pipeline Terminal at Valdez could result in 
another oil spill the size of the EVOS, which would result again in major negative impacts to 
subsistence resources. 

Conclusions (Cumulative effects on subsistence) 

Increased competition for subsistence resources may result from ongoing or planned projects 
in the Prince William Sound region. The benefits expected from the proposed alternative, 
Alternative 5, would not substantially offset the impact of that competition. 

RecreatiQnand Tourism 

The factors that may come into play in the cumulative effects on recreation and tourism 
include the numbers and types of visitors, their distribution, and the availability of suitable 
facilities or sites. This analysis is concerned with recreation and tourism in the entire EVOS 
area. 

Whittier road access and Cordova road access would increase the numbers of visitors to 
Prince William Sound and the Copper River Delta. They also would increase the use of 
vehicle access to tourist facilities and businesses in Whittier as well as to recreation sites in 
Prince William Sound. This would allow more people to use existing campgrounds, 
interpretive sites, picnic areas, and so on, especially in the Cordova area. The proximity of 
Whittier to Anchorage would allow potentially large increases in numbers of visitors, which 
would allow for new tourism-based businesses. The increased access to both Cordova and 
Whittier also would likely increase the number of small motorboats using Prince William 
Sound. This would put additional stress on recreation sites, which could have damaging 
effects to local ecosystems and cause shifting in recreation use patterns. Recovery of 
recreation as discussed for the proposed alternative, Alternative 5, would help balance the 
shift in recreation use patterns and provide new recreational use opportunities. Habitat 
protection and acquisition would allow additional public access to lands that were previously 
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privately owned, thereby providi,ng new' recreation site opportunities. Recreation projects 
developed for general restoration may provide additional facilities or enhance existing 
facilities or sites in a way that would reduce the impact of increased numbers of visitors. The 
same projects may also provide incentive for more visitors, and so decrease the opportunities 
for secluded, wilderness-like recreation. 

The proposed lodge/motel at Childs Glacier would increase the numbers of visitors along the 
Cordova road system. There is additional potential for airplane and boat charter operations 
in connection with this development. Again, the recovery of recreation as discussed for 
Alternative 5 would help balance the shift in recreation use patterns and provide new 
recreational use opportunities. 

The construction of new docks in villages would provide an additional incentive for tour 
boats to expand their operation to those locations. Opportunities for tourist services in the 
villages would expand, as would the opportunity for village-based tours in areas in the 
vicinities of the villages. This would provide substantial economic benefit to those villages, 
but is also likely to produce additional competition in more now-pristine settings, thereby 
reducing the wilderness-like recreation opportunities inherent in those settings. 

Should a deep-water harbor be constructed at Shepard Point, Cordova could become a focus 
for cruise ship-based tourism. A harbor of that type potentially would be a major positive 
impact to tourism in Cordova, primarily affecting retail sales. Some additional charter 
business (bus, small boat, and airplane) is expected as a result of this development; however, 
little effect is expected on dispersed or remote recreation in the area. 

The proposed Cook Met oil developments would result in the development of infrastructure, 
which would entail both short-term and long-term population increases in some 
communities. It also would entail considerable aerial and marine support from a shore base. 
This could have a substantial local impact on demand for recreation opportunities in the 
Lower Cook Inlet region. During the construction phase, the additional air and marine traffic 
could disrupt the recreation quality in the area and along the transportation routes. 
Acquisition of lands through the EVOS restoration process may make more lands available 
for public recreation, and public education1 information availability may help distribute 
recreational activities to decrease impact from overuse of a few areas. The presence of 48 
productiodservice wells and 3 production platforms in Lower Cook Inlet would impact the 
visual character of the landscape, which would change the recreational experience in the 
region. 

The Trans-Alaska Gas Pipeline is anticipated to have little impact on recreation and tourism 
in the EVOS area. 

Another oil spill like EVOS resulting fiom tankering from the Trans-Alaska Pipeline 
Terminal at Valdez would be devastating to the recreational experience in Prince William 
Sound and beyond, much as it was in the EVOS. 

Projects funded for recreation and tourism by the Trustee Council for FY's 1992-94 have 
been directed toward gaining inhrmation on the quantity and types of impacts to those 
services. While this information is expected to have considerable benefits to the Trustee 
Council's ability to appropriately plan restoration activities, no projects have yet been h d e d  
that would directly benefit these services. 
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The Institute for Marine Science at Seward, if constructed, would be a large draw for 
tourists, and so would likely increase the numbers of visitors. It would provide information 
and interpretation that would be valuable for visitors who afterwards travel elsewhere in the 
EVOS area or visit only the Seward area. 

Conclusions (Cumulative effec'k on recreation and tourism) 

In combination with the effects of the proposed alternative, the cumulative effects of these 
projects would be increased pressure on recreational facilities and undeveloped sites and a 
change in recreational experience for visitors to Prince William Sound fiom more isolated 
and remote to more crowded and developed.. 

Wilder- 

Conclusions 

The actions described in the cumulative case would have negative impacts on de facto 
wilderness similar to impacts noted for Recreation and Tourism, stemming from increased 
numbers of visitors and increased development. The increase in numbers of people, noise 
level from increased numbers of boats and planes, and so on. These developments may also 
locally impact the feeling of isolation important for people visiting designated Wilderness. 
The benefits expected fiom the proposed alternative would be somewhat reduced in the 
cumulative case. 

The actions described in the cumulative case would have an economic impact of increasing 
employment and output by 1 percent per year over a 10-year period. An increase in 
employment of 1 percent per year is projected in a report by the Institute for Social and 
Economic Research (ISER) (1992). These employment projections in the ISER report 
assume approximately the same range of projects and factors affecting the economy as 
described in this cumulative case. The 1 -percent annual increase in employment and output 
as a result of cumulative-case activity plus the economic impact from Alternative 5 would 
result in moderate economic effects. 

The Kodiak Island Borough could loose a s i m c a n t  portion of its severance tax revenue for 
timber harvests. 
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Unavoidable Adverse Impacts 

J mpacts on Biolo No unavoidable adverse impacts on biological resources are expected fiom the Proposed 

Resources Action (Alternative 5). In fact, the opposite is estimated to be true. The proposed action 
would result in benefits of varying degrees for all the biological resources analyzed. 

No projected unavoidable adverse impacts on social and cultural resources are expected from 
the Proposed Action. 

Resources - The proposed action (Alternative 5) would have a moderate adverse impact on the forestry 

Economv sector of the economy because a certain amount of timberlands would not be available for 
harvesting. Forestry output and employment would be less to a moderate degree. 
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Relationship Between Local Short-Term 
Uses and Enhancement of Long-Term 
Productivity 
In this section, the short-term impacts and uses of various components of the environment are 
related to long-term impacts and the maintenance and enhancement of long-term 
productivity. 

J m ~ a c t s  on Bioloaica[ The nature of the Proposed Action (Alternative 5) is that--like the other action alternatives in 

Resources this EIS--it does not adversely impact --- biological resources, Details of the short and long- 
term impacts are discussed in the description of the environmental consequences of each 
alternative earlier in this chapter. The short-term impacts are beneficial to all the resources, 
although usually to a negligible degree. The long-term aim d all the alternatives, including 
the Proposed Action, is recovery from the EVOS injury. Long-term productivity is benefited 
or enhanced by the adtion patterti contained in the Proposed Action. 

bmpacts on Social Similarly to the biological resources, the social and cultural resources are benefited by the 

and Cultural Proposed Action. The actions proposed would restore the resources and thereby the services 

Resources 
they provide injured by the EVOS and thus benefit the lives of those who use them. 

Impacts on the The protection of habitat necessarily would adversely impact the timber-related economy of 

Economy the EVOS area. This is in the form of reducing or eliminating into the future the potential for 
commercial timber operations on private lands. This will also have a long-term beneficial 
effect on biological resources such as commercial fish species, that may offset this adverse 
impact. The impacts associated with the Proposed Action are discussed in detail earlier in 
this chapter. 
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Irreversible and Irretrievable lmpacts 

o l o w  There would be no irreversible or irretrievable impacts on the biological resources. The 

Resources Proposed Action would benefit the biological resources through actions proposed to restore 
the resources injured as a result of the EVOS. 

Impacts on Social There would be no irreversible or irretrievable impacts on social and cultural resources. 

aIluamA 
Resources 

v There would be no irreversible or irretrievable impacts on the economy. 

Economv 
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ANILCA Section 81 0(a) 
Evaluation and Finding 

Section 810 of the Alaska National Interest Lands Conservation Act (ANILCA) requires 
Federal agencies having jurisdiction over lands in Alaska to evaluate the potential impacts of 
proposed actions on subsistence uses and needs. Section 810 of ANlLCA states: 

In determining whether to withdraw, reserve, lease, or otherwise permit the use, 
occupancy, or disposition of public lands under any provision of law authorizing such 
actions, the head of the Federal agency having primary jurisdiction over such lands or 
his designee shall evaluate the effect of such use, occupancy, or disposition on 
subsistence uses and needs, the availability of other lands for the purposes sought to 
be achieved, and other alternatives which would reduce or eliminate the use, 
occupancy, or disposition of public lands needed for subsistence purposes. No such 
withdrawal, reservation, lease, permit, or other use, occupancy or disposition of such 
lands which would significantly restrict subsistence uses shall be effected until the 
head of such Federal agency- 

(1) gives notice to the appropriate State agency and the appropriate 
local committees and regional councils established pursuant to section 
805; 
(2) gives notice of, and holds, a hearing in the vicinity of the area involved, 
and 
(3) determines that (A) such a significant restriction of subsistence uses is 
necessary, consistent with sound management principles for the utilization 
of the public lands, (B) the proposed activity will involve the minimal 
amount of public lands necessary to accomplish the purposes of such use, 
occupancy, or other disposition, and (C) reasonable steps will be taken to 
minimize adverse impacts upon subsistence uses and resources resulting 
ftom such actions. 

In 1984, the Alaska Land Use Council adopted guidelines for complying with the 
requirements of Section 810. These guidelines provide the ftamework for this ANlLCA 
Section 810(a) evaluation and finding. 

The Section 810 evaluation consists of three components: (1) the impacts of the program on 
subsistence uses and needs, (2) the availability of other lands to fulfill the purposes of the 
program; and (3) alternatives to reduce or eliminate the proposed program ftom lands needed 
for subsistence purposes. 

Evaluation Impacts on Subsistence Uses and Needs 
In accordance with the guidelines adopted by the Alaska Land Use Council, three criteria 
were used to evaluate the impact of the alternatives on subsistence uses and needs: (1) a 
reduction in subsistence uses due to factors such as direct impacts on the resource, adverse 
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impacts on habitat, or increased competition for the resources; (2) a reduction in subsistence 
uses due to changes in availability of subsistence resources caused by an alteration in their 
distribution, migration, or location; and (3) a limitation on the access of subsistence users to 
harvestable resources. 

This assessment examines the reduction in subsistence Ases due to factors such as direct 
impacts on the resource, adverse impacts on habitat, or increased competition for the 
resources. All alternatives consider all of the shoreline oiled by the spill, severely affected 
communities, and uplands adjacent to the watershed divide. None of the alternatives would 
change subsistence laws or regulations. 

Jmoacts on the Availabilitv of Subsistence Resources 

This assessment examines the reduction in subsistence uses due to changes in the availability 
of subsistence resources caused by an alteration in their distribution, migration, or location. 
None of the alternatives contain provisions that would modify habitat or otherwise alter the 
distribution, migration, or location of wildlife populations in a way that would produce 
negative impacts on the availability of subsistence resources. 

jm~acts on the Access to SybSlStence Resources 

This assessment examines the limitation on the access of subsistence users to harvestable 
resources. None of the alternatives contain provisions that would alter subsistence-user 
access to harvestable resources. Decisions and regulations concerning access generally 
would continue to be the responsibility of the respective land manager. 

Availability of Other Lands to Fulfill the Purpose of the Program 

All alternatives consider all of the shoreline oiled by the spill, severely affected communities, 
and uplands adjacent to the watershed divide. In addition, Alternative 4 would allow 
restoration actions to occur an+here there is a link to injured resources or services. 
Alternative 5 would allow restoration actions outside the spill area under certain conditions, 
but all actions must be within Alaska. 

Other Alternatives That Would Reduce or Eliminate the 
Proposed Action from Lands Needed for Subsistence Purposes 

No other alternatives have been identified that would reduce or eliminate the proposed action 
from lands needed for subsistence purposes. 

Finding The intent of the above evaluation is to find if implementation of any of the proposed 
alternatives might present a significant restriction of subsistence uses on public lands. In 
accordance with the Alaska Land Use Council guidelines, a potential restriction to 
subsistence is considered signif~cant if--after any modification warranted by consideration of 
alternatives, conditions, or stipulations it can be expected to result in a substantial reduction 
in the opportunity to continue subsistence uses of renewable resources. Reductions in the 
opportunity to continue subsistence uses generally are caused by reductions in the abundance, 
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or major redistributions, of harvestable resources; substantial interference with access; or 
major increases in the use of those resources. 

Alternative 1 Finding 

This evaluation concludes that this alternative would have no impacts on harvestable 
resources or on subsistence use. 

Alternative 2 Finding 

Under Alternative 2, there would be better long-term protection of harvestable resources 
than under Alternative 1. Any effects on harvestable resource populations should be 
positive. No effects are anticipated either on subsistence uses, availability of subsistence 
resources caused by an alteration in their distribution, or substantial interference with access 
of subsistence users to harvestable resources. 

Alternative 3 Finding 

Under Alternative 3, there would be better long-term protection of harvestable resources 
than under Alternative 1 and protection at a level comparable to that under Alternative 2; so 
any effects on harvestable resource populations would be positive. There would be no 
substantial effect on redistributions, though some proposed actions might cause some 
beneficial redistribution of some harvestable resources. There would be no substantial 
interference with access or major increases in the use of harvestable resources. 

Alternative 4 Finding 

Under Alternative 4, there would be better long-term protection of harvestable resources 
than under Alternative 1, but at a somewhat reduced level than under Alternatives 2 and 3. 
Any effects on harvestable resource populations should be positive. There would be no 
substantial effect on redistributions, though some proposed actions might cause some 
beneficial redistribution of some harvestable resources. There would be no substantial 
interference with access or major increases in the use of harvestable resources. 

Alternative 5 Finding 

Under Alternative 5, there would be better long-term protection of harvestable resources 
than under Alternative 1, at a somewhat reduced level than under Alternatives 2 and 3, and 
at a level comparable to that under Alternative 4. Any effects on harvestable resource 
populations should be positive. There would be no substantial effect on redistributions, 
though some proposed actions might cause some beneficial redistribution of some 
harvestable resources. There would be no substantial interference with access or major 
increases in the use of harvestable resources. 

Notice and Hea rin The public notice and hearing requirements contained in Section 8 10(a)(l-3) must be met if 
it is found that the proposed action may present a ~ i g ~ c a n t  restriction on subsistence uses. 
Because of the lack of potential for impacts resulting from implementation of the alternatives 
considered for adoption, no public notice and hearings were required or took place. 
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Preliminary 
Determinations 

The following determinations have been made in accordance with Section 810(a)(3): (1) 
whether such a significant restriction of subsistence uses is necessary, consistent with sound 
management principles for the utilization of the public lands; (2) whether the proposed 
activity will involve the minimal amount of public lands necessary to accomplish the 
purposes of such use, occupancy, or other disposition; and (3) whether reasonable steps will 
be taken to minimize adverse impacts on subsistence uses and resources resulting fiom such 
actions. 

Necessity and Consistency with Sound Management of Public 
Lands 

The alternatives proposed have been examined to determine whether they are necessary and 
consistent with sound management of public lands to maintain subsistence resources and 
lifestyles. The Federal Water Pollution Control Act, 33 USC 1321 (9(5), provides the 
authority for the civil settlement. The civil settlement includes two documents. The first is a 
Consent Decree between ~xxon 'kd  the State of Alaska and the United States that requires 
Exxon to pay the United States and the State of Alaska $900 million over a period of 10 
years. The second is the Memorandum of Agreement between the State of Alaska and the 
United States. Both were approved by the U.S. District Court. 

Based on the analysis of the information presented in this document, Alternatives 2, 3,4 and 
5 may have significant positive impact on subsistence uses. Under these alternatives, 
sigmficant amounts of habitat important for harvestable resources will be better protected 
from potential degradation than in the existing condition or Alternative 1. Additionally, 
Alternatives 3,4, and 5 would provide for a variety of general restoration actions that are 
designed to stabilize or enhance harvestable resources. This would result in increased local 
subsistence resource harvest potential in ways that are consistent with sound management of 
public lands. 

Amount of Public Land Necessary to Accomplish the Proposed 
Action 

All alternatives consider all of the shoreline oiled by the spill, severely affected communities, 
and uplands adjacent to the watershed divide. None of the alternatives would change 
subsistence laws or regulations. 

Reasonable Measures to Minimize Adverse Impacts on 
Subsistence Uses and"Resources 

None of the alternatives would have adverse impacts on subsistence uses and resources. 
Therefore, no measures are required to minimize adverse impacts on subsistence uses and 
resources. 
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F- . . The Record of Decision for the h a 1  EIS will include a final determination about whether the 
selected alternative might present a significant restriction on subsistence uses. The final 
determination will re-list the above criteria and make a final determination on each of the 
categories considering M e r  information obtained fiom hearings, public comments, and 
other sources incorporated in the preparation of the final EIS. The summary evaluation, 
findings, and determinations will be contained in the Record of Decision. 
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Chapter 5 

Response to 
Comments 
Introduction 
During the EIS comment period, written comments and oral testimonies were provided by 
various governmental agencies, local and regional organizations, Native corporations, some 
special interest groups and businesses, and individuals. A total of 214 letters were received: 
1 fiom the Federal Government, 1 from the State Government, 1 fiom the Canadian 
Government, 1 from the Public Advisory Group, 2 fiom local and regional organizations, 2 
fiom Native corporations, 16 from special interest groups, 7 from businesses, and 183 (three 
individuals responded twice) from individuals. Public meetings were held in 6 communities, 
within an additional, a public meeting was held by teleconference. 

The comments can be broken down into three groups that (1) express an opinion or 
preference, (2) suggest ways in which the Restoration Plan might be modSed, or (3) deal 
with the content or accuracy of the draft environmental impact statement (EIS). Comments 
that are in the frrst group may not require any response in the EIS because the decision 
process tries to recognize and balance diverging views. Comments on the Restoration Plan 
will be considered in the development of the Final Restoration Plan that follows separately 
fiom this final EIS. Comments that deal with the content of the EIS are responded to directly 
following the correspondence; some of these comments may have resulted in a modification 
or addition to the text. 

Most of the comments on the draft EIS addressed concerns regarding the relative emphasis of 
the Habitat Protection and Acquisition category and the General Restoration category. A few 
of the comments focused on the impact topics and their analyses. 

All of the written and oral comments on the draft EIS were reviewed, and responses were 
prepared for approximately 130 comments. Where comments warranted changes or 
presented new, substantive information, the text of the final EIS was revised accordingly; 
reference to the revised section(s) is made in the responses to specific comments in this 
chapter. 
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Comrnenters 

Letter and Public Meeting Comments 
and Responses 
The following section presents reproductions of letters and summaries of oral testimonies 
received during the draft EIS comment period. Specific comments in each letter (document) 
are marked and numbered, and responses &om the Interagency Team follow these comments. 
The page number of the response and narnes/organizations of those who commented on the 
draft EIS are listed below in the order in which the letters appear. "NR" indicates that no 
response was required. 

Federal Government 

P- Comrnenter Organization Document 
13 Joan Cabreza United States Environmental Protection 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Agency Region 10 207 

State Government 

P- Commenter Organization Document 
. . . . . . . . . . . . . . . . . . . . .  NR David Finkelstein Alaska State Legislature 201 

Foreign Government 

P a  Commenter Organization Document 
. . . . . . . .  NR NickRusso Environment Canada - British Columbia 022 

Local and Regional Organizations 

&gg Commenter 
N'R Margy Johnson 
2 1 Linda L. Freed 

Organization Document 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  City of Cordova 053 

. . . . . . . . . . . . . . . . . . . . . .  Kodiak Island Borough 195 

Native Corporations 

P Commenter Organization Document 
....................... 24 Ralph Eluska Akhiok-Kaguyak, Inc. 16 1 

. . . . . . . . . . . . . . .  24 Emil Christiansen Old Harbor Native Corporation 161 

Advisory Groups 

P a  Comrnentg 
29 Brad Phillips 

Ormization Document 
EVOS Trustee Council Public Advisory Group . . .  1 15 
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Special Interest Groups 

Cornmenter Or~anizatio~ Document 
Tim Bristol Alaska Center for the Environment . . . . . . . . . . . . . .  119 
Steven C . Bore11 Alaska Miners Association. Inc . . . . . . . . . . . . . . . . . .  103 
Jeff Parker Alaska Sportfishing Asmiation and Alaska State 

Council of Trout Unlimited . . . . . . . . . . . . . . . . . . . .  019 
Scott Kearin Alaska Wilderness League . . . . . . . . . . . . . . . . . . . . .  163 
Sandra Arnold The Alaska Wildlife Alliance . . . . . . . . . . . . . . . . . . .  011 
John H . Helle American Institute of Fishery Research Biologists ... 239 
Jeny McCune Cordova District Fishemen United . . . . . . . . . . . . . .  162 
Dawn E . Hewitt The Indiana Sassaiias Audubon Society . . . . . . . . . . .  101 
Mary Forbes Kodiak Audubon Society . . . . . . . . . . . . . . . . . . . . . .  122 
James W . Adams National Wildlife Federation . . . . . . . . . . . . . . . . . . . .  143 
Craig S . Harrison Pacific Seabird Group . . . . . . . . . . . . . . . . . . . . . . . . .  159 
Pamela Brodie sierra club . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  196 
Jeremy S . Anderson Southeast Alaska Conservation Council . . . . . . . . . . .  194 
Pamela A . Miller The Wilderness Society . . . . . . . . . . . . . . . . . . . . . . .  192 
Kimberly Titus The Wildlife Society . . . . . . . . . . . . . . . . . . . . . . . . . .  197 
Dominick A . Dellasala World Wildlife Fund . . . . . . . . . . . . . . . . . . . . . . . . . .  147 

Businesses 

Cornmenter 
Annie McKenzie 
Joy Stein 
Michael. Diane. and 
Morgan McBride 

GeoEey McNaughton 
Don Ford 
Doug Koester 
Bob Roys 

Individuals 

The following individuals 
EIS . 

Business Document 
Annie McKenzie's Boardwalk Hotel . . . . . . . . . . .  154 
Four Comers School of Outdoor Education . . . . .  203 

Kachernak Bay Wilderness Lodge . . . . . . . . . . . . .  146 
Koncor Forest Products Company . . . . . . . . . . . .  193 
The National Outdoor Leadership School . . . . . .  165 
Norton Sound Health Corporation . . . . . . . . . . . .  153 
Prince William Sound Aquaculture Corporation . 132 

submitted letters or form letters that are responded to in this final 

PEbS Cornmenter Docum& 
110 Bruce Barrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  021 
111 W . D . Burrows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127 
118 James King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  034 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  121 Paul Swartzbart 004 
123 Paul Swartzbart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  051 
124 Jim L . Weiner .. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183 

The following individuals submitted letters. forms. or brief handwritten notes. or telephoned 
with their opinions regarding which alternative or program element they supported. No 
responses were necessary for these comments . The letters. forms. notes. or conversation 
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records have not been reproduced in the final EIS; but they are on file and available to the 
public in the Emon Valdez Oil Spill (FJVOS) Restoration Office . 

Cornmenter Document 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Jeff Adams 178 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Catherine S . Alcorn 010 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Tom Aldridge 121 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  David Allen 085 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Chip Ames 062 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Jeremy S . Anderson 126 
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Akhiok 
Chignik Lake 
Homer 
Karluk 
Nanwalek 
Penyville 
Seldovia 
Tatitlek 

chigdc 
Cordova 
Ivanof Bay 
Kodiak 
Old Harbor 
Port Graham 
Seward 
Valdez 

Chignik Lagoon 
Fairbanks 
Juneau 
Larsen Bay 
Ouzinkie 
Port Lions 
Soldotna 
Whittier 

Responses to Comments 

The Trustee Council appreciates all the comments it has received and will use them to help 
make restoration decisions. In addition to the responses on the draft EIS, comments were 
received on the Restoration Framework (EVOS Trustee Council, April 1992) and the 
Alternatives for the Draft Restoration Plan (the Brochure) (EVOS Trustee Council, April 
1993), at numerous public meetings and at each Trustee Council and Public Advisory Group 
meeting. The extensive comments received on the brochure were summarized in The 
Summary of Public Comments on Alternatives (EVOS Trustee Council, September 1993). 

The overwhelming majority of comments received on the draft EIS addressed funding levels 
for the five restoration categories. There was only limited comment on the five alternatives. 
The most simcant group of comments focused on the habitat protection and acquisition 
category. Many of those commenting wanted the Trustee Council to commit a larger amount 
to habitat protection and acquisition than was assumed for analysis purposes in Alternative 5- 
-the Proposed Action. In this regard, it is important to understand that the budget ranges in 
the EIS do not represent a funding commitment but are illustrative only for purposes of 
analysis. 

The funding levels in each of the alternatives illustrate a likely program emphasis for that 
alternative but not a commitment of settlement funds. The restoration program must be able 
to respond to changing conditions and new information about injury, recovery, and the cost 
and effectiveness of restoration projects. When making annual funding decisions, the Trustee 
Council will consider the public comments, including those fiom the Public Advisory Group, 
received on the restoration alternatives as well as comments that may be received on 
proposed Annual Work Plan activities in the future. 

The alternatives analyzed in this programmatic EIS are various sets of policies that will be 
used to evaluate and implement future actions taken by the Trustee Council to restore the 
injured resources and services. Once selected in the record of decision process following this 
final EIS, those policies will be incorporated into the Final Restoration Plan. The Final 
Restoration Plan will guide the future restoration activities of the Trustee Council. The plan 
will assist the decision making process by establishing policy guidelines to help identify 
restoration needs and select appropriate activities to restore injured resources and services. 
These activities will be developed as part of the Trustee Council's Annual Work Plan. Each 
Annual Work Plan will contain descriptions of the restoration activities to be funded that year 
based on the policies and spending guidelines of the Restoration Plan, public comments, and 
changing restoration needs. 
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Federal Government 

Environmental 
Protection Agency 

UNITED 8UfW ENYRO~~YWTAL FW0T-U AGENCY 
REQYm 10 

1200 With A v w r ,  
8epmq W ~ O B l O l  

Re: ~ k a m ~ ~ ~ ~ p a ~ ~ l a n ~ r a f t ~ n v ( m n m w r l d l m p s d  
statement (EIS). ~wthaentrat. M k a  

Dear Mr. I(uhn: 

r e v l e w w a s ~ i n ~ ~ t h 8 ~ ~ P d b l M  
(UEPA) and wr ~ e s ~ ~ e s  under W o n  XI0 d ths Clean Ak Act. 

The draR US dwubw flue management ellcmatlvea cansjdered in 
dlw&mw4dM-PlaRwthe-Albematlue. Eechdlhe 

R&&Md kh 2) ~ m w d  ~ertoratim d re4aroes and a e d a k  3) 
~onl tor fngru Ic l~esesnh;~d4)AdmWsbat lonandPubl lo~  

me dmR U S  b an WomatM, well prepered and awnpehecrphte documer* 
Ahhwah the hfonnafbn in the dre# El9 Is penerahl sulfldent, we have rewmtsd 
some h d ~ o n e l  In(wmetkn and cwfkdai 
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Thm following a m  d e t a i l d  uomemtm on uubjmtm where vo t.lt the 
drrf t  U s  a u l d  use mra detail. 

AAbmmBCL1.. - 
Tha draft  Us desarihe~ a logical range of b a ~ i o  altmrnativa8. 

However, ur arm eomrnmd thmt .Agnmy Mnag.munt JLotiorua are 

reatoration) doe8 not itrwrlf rrnaqr l a d  or fieh and w i l d l i f e  
rmmourow. miwar, tbr Truetea Counail la, mpecifioally uda up d 
tha land and rmuou-am MM enent a g m a i ~ .  These aqenoiu hmvo the 
ability, UwMlpll their idfvidual  a u t h ~ r i t l m ,  t o  kk. m g - n n t  
a a t i w  that  cra di rmt ly  asni8t or hinder tho mffeotivbnum of the 
ruturmtioll projoats l i m f d  i n  &aft ma. In m o m  oams, 
aanagemmt aaticnm to reduu o r  rlimiaate other nan-#pill related 
mtremm on population. o w  k thr r o ~ t  offactdvm loam apsding tb. 
papulation@~ reoPvery. tor ucampla, recovery of lhjurad fi.h mtoak. 
auu bm urhanoed by management deoimi0118 about fi.bing lhik rsthodn 
or maanem#, talcon mpaaifiaally tb ormaplomutt thm othor N P ~ O P ~ ~ ~ O I I  
methad. contcmplatad. A t  the m a m a  time, continued p r a - a l l  h a m e t  
ratem my keep a reduad population from ever recovering indepntdsnt 
af any habitat m h a ~ ~ f ~ o n t  work that is dons. 

~ r v 8  an acalogiaml &andpoint, it is inrppropriak t o  Ignore th 
relationahlp ba- reQOveiry and o w i n g  manageaant of t4m reoovori 
reeoweo. P h i m  i m  enpnaially trua for exploited IPBO~VO.. and 
populations. From h e  UKPA standpoint, rmasonable altarnatives arm 
be ovrluatod 4v.n it they happen t o  ho outmido the authmity a t  tha 
lead aqonuy. In t h i s  moo, ovoa though u m w n t  aotianm nay k 
outaida diraat authority of the Fruater Council. muoh aotionr m no 
outaide th. autbcrrities of the aqonuiom that rPlu up thm %zustee 
Counail. Tharefoxe, vm roquoet the final B I B  diucuo~ l a  #re depth 
the potential far management aationm t o  ocnbplamnt ox k baorporat.6 
into tha hmtoration Plan. Ciwn this ir a g t i c  XIS, w 
hlim it i m  a p p p r i a t a  fez th. -tea -5 
r e o ~ t ~ o n 8  to aqonoirs on aamg~mont actimm. mi. d d  a l l w  
the appmpriate agency t o  wnnidar andlor rat an than0 ruugownt  
aat lo-. - 
Xabitat pro toe ti^^ 

EPA i~ pleammd tho habitat poteotion conoept hao b m h  raa1n.d 207-4 
a. a najor aspeat of oach alternative i n  the Rastomtion Plan draf t  
EIB. nowewar, diwwmionr prseentad in  the draf t  XIS auks it very 1 
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funding this wider u r m y  of actianr w i l l  h u ~ .  rapid, lore  aoaplrt 
or mars oompreboaPivr roocnrory of reaourae. and mrviou Injured by 
the Ems. *nigh* i s  gonorally dofined througbut ~ a b l r  2-4 only cu 
waning raoovary would bo faster thur natural recovery. From a pub1 
diaclorrurm atandpoint, it vbuld ba Eolptul far tho rinal X S  to 
dinerue habitat protection tradeoff. norm d k e ~ t l y ,  perlmpm by 
deooribing W-quantitativmly thr dogre. or rastoration likely to 207-5 
occur for emd resource, rather than owraimplifying by uyinq uy 
v i l l  racaivo *high* benefits. 
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m..a*rollr.ta % j r t ! m r  

T h  !I4 Mu has l d n t l f i e d  ~ l p l f l c a n t  n u i - u l  r.wcts that r c u l d  b& 
410i4(d fn  ord l r  w p V 4 b  bd.wte m t u t l a a  tor oT m ~ l I r 0 l ~ n t .  b w u t l w  
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Response 207-1 

Each agency involved in the restoration of the natural resources from the Exxon Valdez oil 
spill has been working with the other agencies to find the best means of accomplishing the 
goal of restoration. Each week, there is a meeting of the Restoration Workforce to 
communicate any opportunities or concerns each member may have. In the EIS, it was 
assumed that the land management agencies would continue to manage consistent with their 
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legislative and regulatory mandqtes. It also was assumed that historical management trends 
would continue in the future, This formed the background &om which analysis proceeded. 
This is reflected in the description of Alternative 1 --No Action in Chapter 2. 

When appropriate restoration measures are identified through research and monitoring of the 
resources, the Trustee Council would make a recommendation for the corresponding action. 
The specific agency with jurisdiction over the area or resource would take action to restore 
the resources consistent with its specific agency mandates. The agency would also fuIfill the 
site-specific NEPA analysis requirements. This EIS and the Restoration Plan are 
programmatic in nature and not at the project-specific level of analysis. 

It is because of the willingness of the Trustee Council to consider funding of research and , 

monitoring that new or existing methods of restoration are possiblc through the interagency 
cooperation that exists. This monitoring also enables these agencies to have necessary 
information available to make the best management decisions possible. It is not within the 
scope of this NEPA analysis, however, to analyze the implementation actions of specific 
projects by the various agencies involved. 

It is important to the understanding of the restoration program that one realize that it is not 
solely in the power of the Trustee Council to require any agency to carry out any action under 
its jurisdiction. If, through a cooperative working arrangement, an agency decides to go 
forward and implement a strategy developed by the Trustee Council, it will be responsible for 
the NEPA analysis and documentation necessary to implement it. 

Response 207-2 

The habitat protection afforded under each alternative has been analyzed for each resource. 
In response to public comment, some revision has been made that resulted in changes in the 
levels of impact. The specific parcels analyzed for each resource are the same for a given 
alternative. The specific parcels are identified in Appendix A along with the overall rankings 
and individual resource ratings. 

The potential for incorporating agency management actions into the plan is clearly available 
when implementation is undertaken by an agency within its management framework and we 
expect that they will do this. Additional information encouraging agencies to undertake 
restoration actions in concert with one another and in partnerships with private entities has 
been added in Chapter 2. 

Response 207-3 

See Responses 207-1 and 207-2. In addition, priority shall be given to strategies that involve 
multi-disciplinary, interagency, or collaborative partnerships. Projects that use this type of 
approach are more likely to take advantage of a diversity in viewpoints, skills, and strengths 
and will be more likely to result in cost-effective restoration. 

Response 207-4 

See Response 207-2. The level of priority assumed in this EIS for habitat acquisition is that 
overall parcel ranking contained in the Comprehensive Habitat Protection Process, Large 
Parcel Evaluation and Ranking, Volumes I and I1 (EVOS Trustee Council, November 1993). 
This is based on a aggregated rating considering all resources evaluated and not based on any 
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individual resource over another. The relationship between the effects are those of the 
various resources analyzed in Chapter 4 of this EIS. The parcels analyzed for each 
alternative are the same parcels for all resources. 

Response 207-5 

The names of the various alternatives have been extensively used in the planning process. It 
was felt that it would be confusing to those who have been involved in the restoration 
considerations for several years and at least 1 '/z years in developing the array of alternatives 
to change the alternative names. To change them at this point would result in potential 
confusion. 

The specific benefits or impacts estimated for each resource under each alternative are filly 
discussed in Chapter 4 of the EIS. The results are summarized in Table 2-3. In the detailed 
analysis of Chapter 4, the specific benefits fkom habitat protection are analyzed separately 
and then the results are combined with the general restoration actions for the impact 
conclusions. 
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Response to 
5 Comments 

te Government 

State Legislature 

Alaska State Legislature 
W s r a r S m m  
LrnCMa 

)IlurcAL4SAm-rm 
40amPAa!&z44 

Repmentative David Fi&t& 

Exxaa Valdez Oil Spill Tnrotoee Council 
Attn: DEIS Cammento 
645 a s a t  
Akhorage, AK 99501 

Dclr T ~ ~ S  Cbrmcil: 

I am d n g  tr~ urga (hs TtuDtee~ Council to dedicatn r Iugo p d o a  bf (bt 
Exxon rctilernent fandr to habitat acquisition. Acquiridon of habitat Is tba 
most. efficient and effective mnlhdd of long-tann rertorrtiw of wildfifs 
populatiw and wildcrnes&  value^. 

The Tmsteu Connoil in its dnft plm, bps pmpomd to dedicate a third of 
tic settlcmsnt monies tow& habitat protection. I stroagb furl that thi6 
amount should- bo in- to at lea& hrlf of tbe total. Tb bapt of 
(huc funds would be tcqulaition of luge tncta, puticularly large in- 
holdings of Native colparatiunr In the mas of K t d  Fjord6 N a t i d  Pwk, 
Kdiak NaLLonrl Wildlife Refuge, Knight bland, Afo@ Idand. lad 
Chencga md Eyak M r .  1 am parbicululy frmiliu with the Native 
In Prima Wll lun Sound, which covw a large p d o n  of the Sound's coast 

That& you ,for your eonridedon in rhis matter. 

id Fin s stein O& 
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to Comments 5 

Foreign Government 

Environment Canada 
- British Columbia 

OEIS PHONE COMMENT UM 
Name Aff Illation Phone Addresll 

12540 - & I ~ d ~ l l r  &I 604-IU-6P14 rn * A&&* UST- 
(S&.+rrr 15-6%. 

Date of hHlal 
wntaot with EVOS: 

Comments: 
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ltr. J i m  Ayers, Direator 
Bxxon Valder, Trustoa council 
645 O Btrent 
Anchorage, Alaska 9950l 

Regardingthu aomparative budget amphaaim of ratorat ion oategoriaa 
by alternative@. It app8ars that Alternative 5 provides a k l a n e e  
oi funding for a11 eatogorleo an4 inoludar a tostoration ruerve 
which will make w n q  availablr For researah and restoration bayorul 
the terms of the sattlmmnt. 

I wish you and the trumtaem wall in their deliberations. 

Wayo 

602 R d m d  Avenue P.O. Box 1210 Cardom Alaska m574 Telephone ($07) 4M-6200 Far (907) 42.1~6030 
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Response 
to Comments 5 

Kodiak Island 
Borough 

Kodiak IslandBorough 
710 LUU BAY ROAD 

W A K  A W Y A  1YI84W - 
August I. 1994 

Exxon Valdez 011 Spffl Ruetee Council 
Restorattan m c e  
646 G Street, Suite 401 
Anchorage. Alaska 9960 1-345 1 

Dear Taustu Council and StaH: 

The Kadiak Island Borough has reviewed, wtth Inttrrst, the Dmft 
Envimnmental Impact Statement (DEIS) for the Exxon Valdez OIL Spill 
(EVOS) Restaratton Plan. As you are aware. the Kodiak lsland Rorough 
represents one of the regions impacted by the EVOS. 

We have noteti that the DE19 MU the draft Resboratlon Plan will guide all 
future r4stocatiou actions. and irr Waded to reflect a balanced approach to 
g e n d  restorallon, rnoaltmlng and research. m d  habitat protection. We 
have also noted that comments are reqdec)ted tt? be spcciflc and should 
address the adequacy of the DEIS and the medb of the altemetlves 
ctiscusseu. 

The summary Sectbn of the PEIS identines the players that were Involved 195v1 with cleanup and assessment of damagos as a result of the EVOS immediately 
following the spill, It concerns us that no local governments or native 

oplnlons about the best use of the setllement money flows. 

1 
organlzatlons are llsted since these typos of organizations were actively 
involved in responmtng to the spill. It is fmm this local pempective that our 

While we understand that tbe EVaS settlement money is intended to be used 
for restoration, we belleve that restoration Is both more predictable and 
beneficla1 when provided in the form of habitat acquisition. Habitat 
acquisition p v l d a  for both biological recovery of speclea damaged by the 
EVOS, as well as economic recovery of the people and communities damaged 
by the spill. The Kodiak Island Borough does not belleve that the same can 
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5 comments 

Exxm Valdez Oil Spill Trustee Council 
August 1, 1994 
Page Two 

be said of the other reatoratlon components offered In the DEE. The benefits 
to the impacted species from general restoration and monitoring and r-reh lg5-' 
appear. at best, tr, be snmewhat speculative. 1 
Based on our perspective. we belteve that the DEIS alternative that best meets 
the goal of restoration. in the spill impacted area, is Alternative 2. We 
strongly believe that the long-term impacts of habitat acqulsIUon/pmtection. 
as summarized in Table 2-3, have been undervalued, and that all of the 195-3 
resources listed muld h e  better under Alternative 2. than under any other 
alternative. As a IYsult, we support limited funding for other restoration 
categorfes. I 
We urge the Exxon Valdez Trustee COunUl to mnsider the adoption of 
Altemtive 2 of the DEIS, as the preferred al1ernatlve. and to use this 
Alternative as the basis For future dedsion maldng for the Council's annual 
work plaas. We appreciate your hard work and that of your staff, who have 
labored to produce an effective and bene8cial plan for the rstoratlon of 
resources lost to the EVOS. We believe that can best be done by habitat 
acquisition in the spill Impacted area. 

Sincerely. 

KODZAK BLAND BOROUOH 

Linda L. Freed 
Acting Mayor 
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to Comments 3 

Response 195-1 

The text has been revised to broaden the list of organizations involved. This is not intended 
to be an exhaustive list of the many who were involved. 

Response 195-2 

The benefits derived from the other actions are based on the results of similar projects 
completed in similar environments and extrapolated by resource specialists for this analysis. 
Habitat protection benefits are also included in the effects analysis for each resource in 
Chapter 4. 

Response 195-3 

Table 2-3 has been revised for some resources. The benefits from habitat protection were 
derived from the staff analysis of the information contained in the Large Parcel Evaluation 
and Ranking Process. 
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5 comments 

Native Corporations 

Akhiok-Kaguyak, Inc. 

Old Harbor Native 
Corporation 

OLD HARBOR HAWE CORPOMTIOP 
t.0. Box 71 
Old Wrbw, AK 99643 

July 29,1994 

On bchalf of A l c W o k - ~ ~  lac, and Old Harbw M v t  Corpomtion we would Wte to 
thank the Exxon Vddu Oil Spill Twss Councii for the opportunity to C O ~  OM dre Dr& 
E n v i m  Imprtt Stat- fw ths eurOn Valdaz Oil Spill R&ora!ion Plan 

As you know, we have bcrn warking with (&l Trust- Chncil .nd its m p d v c a  d 
recognize th m m i t y  of your task in balancing tht rcstorrtioa gods of vcrriwr intp.gts ad 
re ion^ impacted by Ihe Exxorr Val& oil spill. We Joo lppreciate the o p a  haas d 
a o d &  you haw wtablhhed md the degree of care you b v e  given to thh c o m d a  process. 

How a person vkws thc Draft EIS for the Exxon Val& Restoration P h  deped upoa 
whwc yw sit. 

Tho v h g u  of Mhiok and Old Harbor sit midst the Dbundnnt Mhwl rcsourcca of thc 
Kodiak Natiad Wildlife Refuge uwl the AI* Muitima Natiod Wildlife W g e .  Our 
ti- our cultura ud w wry dlihbentfit when the natural rewtccs of our m a  M nurtured 
and sustained. 

The ol spin had r major impact on ur because L &graded Ash and wfMlifo habilrr and 
populations BIUI threatened the Mturd resources ofour uar Tha spill dinlsked our *Ibsistsnoc 
bax. nnd dhrupted lhe fives of our people through eommcrd hh closutu md the kcr offishing 
md cannery jobs for wr peqplt. 

Given our location and reliance on heal~hy natural wsourc*l, we have beesl vay qpxh 
ofthe habitat protection aspect of tho Restontion Ph. We cbdtinue to feel that protsotion of our 
habitat will sive nmurc thc best opportunity to replenish heroelf: 
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to Comments 3 

EVOS TRUSTEE COUNCIL 
July 29,1994 
p w 2  

Further, giwm ow p&&y m ths Isndr. islands ud w u s  of the Natiod Wildlifb Rafygd 
Syaem, our &hg relationship with cha U.S. Fhh &Wildlife Smh and our mutuPl goah of 
w W l y  ~ e d h u n a n u s o d t b c r o f L ~ ~  ndjaosrltoourviis,itfrolauthatwewwld 
haw r low &&roc dinvdvomcnl with Gemnl R e ~ o d o n  projects and Rerwch .nd Monitoritw 
(See Drrft EIS. Chapra 1. prser 15-16 dhcludon of Nulonrl W l U e  Rdbgc Syetbm 
Comprehearivc Colrrervatiw Plrnr). Thdore, we continue to fawr an Alternative 2 .ppaach to 
rertoratiwt wMch mvhhes habier prcicction 

To quote the Ikdt EtS. "Ffrbitat protection md acquisition rctionr may have r bag-term 
beaefit to rabnon and Pacific h&ng d s  In the EVOS a& by helping to ens&! of 
wild-stool; production to nuppwt the wnunmkl fi&g indusby." 

Again -+om w h  we lit in mplcta depmdencc m the Bsbing industry d tbe hedth of 
fish stocks - the importance of protecting the vladromws aeMln d thck e t d  
complexes and uplands born incolapatible dcvdopments in peqetuby cannot be overnolod. Ths 
long term health of fish reaourctr is not a "modanten 169W ibr us. It is tbe ti* ptioay. 
T h m h r q  noy reataration @ion which k l p s  sustain hifly produdiw fishaia L by definition r 
restoration a s p !  with high beoeAt in our opinion 

If our r&m sxp- ths habitat demdatiim rad Qminihed productiuity mmmoa in 
the Pacific ~ort6vut  (& inrue af growing & In A U a h  it woo't bb A cue d m  rccmomic 
downturn a d  divcrsiflcation, it will be the md of our villages ~s vi.Ma phcm.to Sw. 

We belim that without babiht protection, degradation of habitat ir r overtime. 
l l m & ~ r r q  bmwhare wa visw tho RcolorrtbnPlan, a ddlu spent on habitat prol&bu is a ddlrr 
invested in the survival of cur villages. ~ u e  simply i s  m Mgha restordoa pdorky for us. It h 
our s h a d  opinion that Altcmmtiva 2 should be Rtcd as bviog n HIGH dqlrss of benefit, u 161-2 
opposed to a moderate bendt, for d a l  fishing. 1 

We me thta thc Restorah Plan propostd il# doptidn sndarsds a tedc$gnd AltaMtiva 
5, wii& haa tb: leas amount of f h d q  bHabhat Protoxion. Given our pasped4 Altanutlva 
4 and 5 ue our ierst P d t e  r a t d o n  rpprorchw, dtho~tgh ne role the new AhaMtive 5 bu 
mare Eunding For habitat pratedon tban la yent'r version. 
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EVOS m u m  COUNCIL 
lm 

p w  3 

Response 161-1-2 

For members of Akhiok-Kaguyak, Inc. and Old Harbor Native Corporation the effect on 
commercial fishing is high. However, the EIS considers the effects for a broader population, 
and for the larger population the effect is moderate. 

Habitat protection provides a highly effective strategy for maintaining and stabilizing fish 
populations and commercial fisheries because it guarantees natural productivity and diversity 
and prevents further loss; however, this is a passive, long-term measure. Restoration actions 
provide other tools that may be useful to accelerate the natural recovery process. In addition, 
aside fiom ownership or control of property interests, there are several other means assigned 
to management agencies that are designed to protect aquatic habitats from undue disruption 
(Appendix C). 
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to Comments S 

Advisory Grouw 

EVOS Public 
Exxon Valdez Oil Spill Trustee Council 

Publb Advlrory OoUP 
Advisory Group 645 a street, WHO 401, L L ~ ~ W ,  ~ l c r  ~9501-3451 

PWne W7-2784012 Pac Wf-27W17U - 
July 27, lW 

Rod Kuhrl 
Restoration Pfan R S  F'roject D l r ~  
EVOS R M o n  Office 
645 G met 
Anchorage, Alaska 99501 

Dear Mr. K u k  

Atarecsnt~gda4eEVDSTrust~~Publk:AdvlsoryQroupthrOrclR 
Environmental knpiaet Ststarnrint acr ?he DraR Restoration Plan was disoussed 

On beheli d the Pubk Advisory Group I wwld I&e to submit the fobwhg umwmts 
on the D m  EIS. 

1. ManagementStrocture--We~bs#1MWbyEkrorftiwl 

hddi i  since January, tagd P8wfMm havs hduded PAa msmbero, athw 
npresentativesottheplrbCeandapUlm#rmmwrJiks, EVOSremmhm 
a n d a g e n c y r e y  M s ~ h e a t e v l E M v s d t h a D c a d t ~  
Planand~relinrrdandupdddedtherecxrvery~end&)ectkrssdths 
Injured resoutcxw and aenAcea, the draft polides, and ather elmwW d the 
~ ~ O n P l e h  

2 kr July, 1- the PuMk: AM?q Group unanimouely adopted a set d 
-plcdIb(-. W e m d * . W S W h u * n u n a s ]  115-2 
within the Fml Restoration Plah 

3. EstablisMent of a n#wm account k lndUded as a ~~ In 
&rnatfve #5 in the DUS, the 'propad acblcn'. The Pub40 AdvIsary 
would lib to see the restaration 
#5andkrthedheralt#netiww. 
to the resm tor its axpendikrre. 
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Thank you far you! m M t 3 t h l  of tho50 tmmeMR- 

@fad Phillips, Chfdr P 
Public AdvlsMy WUp 
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to Comments 3 

Exwn Valdez Oil Spill Public Advisory Group 

-Approach to Restoration (7/15/93)- 

The -on valdms Oil spi lL rrustaes #hcruld give ptiority t o  the 

projects wnich are m a t  effectiv~ in restoring and protpating 

injured rcaoaucw and mervic~.. Profermee should ba givmi by 

the Truotseli ta projeats (1) within the a p i l l  araa aa defined i n  

the Reetora+Lon glan b r c w h u r m  of April 1993, or  (2) outsrid* the 

spill area, w i t h h  the atate Bf Alaska. 

A. Pi&-up oil whfah i~ fouling thr e n v i r o ~ t :  and uher. it 

urviromntai  8nd awnomic senae to aloan up and w i t E  

tbe approval of lwal re#lduitm, landtrvnm aad roPouraa 

werm. mi. inoludsoa 

8 Monitoring and feasibility atudies 

r Physical. alaanup 

B, Restore injured reaourcree and services by takiw diraat 

aation in pertinent envitonmmf s. Thf a includer 8 

m Subsfatenca 

Cultural 

~ecreational 

8 Cowaercial 

= Fish 

Wildlife 

Habitat 
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5 C0mme"ts 

c. motsot habitat aritical to resour- injured by me oil 

s p i l l  or threatened by petentially injurious aetions. mim 
includes: 

r &cquiaition 

m Conservation mrementm 

II Trade 

,,ApplJcation o t  management t a u h n w m  w i t h  lWownora 

D. The Public Mvisory Orpup i.6 in support at  the wncept of 

the rrtablisbent of an endomant or trust that will provide 

fUn8- for purposes mtablirhed by' tbr settlement 

immt should ba emta)rlishrd by a dh*rtrr davolop.d urd 

E. Replrae and/or enhance injured rrsorr;rces/seroicoc through 

indirect means. This incLudeot 

Enhanaement of oquivalant reeauraes ta reduce pressure 

on injured onrs 

8 Inaraasc populations o r  level8 at smrvica over pre- 

s p i l l  conditions 

F. Provide funding for facilities which support A Mrough E, 

a hove. 
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to Comments 3 

Response 1 15-1 

The concept of "management by objective" will be considered in the Final Restoration Plan. 

Response 1 15-2 

The Public Advisory Group's restoration priorities were considered in the policies included 
in the array of alternatives. Further consideration to these priorities will be given during the 
preparation of the Final Restoration Plan. 

Response 1 15-3 

One purpose of including a restoration reserve in the array of alternatives is to provide the 
Trustees with a means to respond to the restoration needs beyond the fmal payment in the 
year 2001. A significant part of this consideration is the fact that we cannot predict what the 
specific needs may be in the future. It is not possible to be specific at this time beyond saying 
that the restoration reserve may be used to fund actions consistent with the policies contained 
in the Final Restoration Plan that follow the record of decision at the conclusion of this 
NEPA process if a restoration reserve is a part of the program decision. 
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Special Inter& - 
Alaska Center for the 
Environment 

. . 
519 ~ c i t  8 i i  Avenue, Suite 201 Anchorage, Alaska 99501 . ' . 
(907) 274-3621 fag: 274-8733 '-1 . ,  . . 

July 26r.1994 ' 

Efbs  rustm ma Cowmil 
. . 

Att:Dgzs.ccuumentd . . 
645 6 Street. , ., . . 
M C ~ I I B ~ ,  .AS .. . . . 
99501 . . .  

. , .  . .. . 
Dear ~rir0te&! . ' . . 

, . . .  . . 

.  he *at-* VIA .&a apportunity : pd03tlyy.  & A u t  r 
hose. of frrl~lwmablo vildrrnuU area., suEh..w atha *Ic lmdm 
n u r  C o r m .  8 . m . m  Loldlnp. oa W- D.- -d. 
.the Ilau;l arld Lnura &em atjd Ghuyak Strai'glito reyialu Of Af-, 
&mtagus, Inlandi. a@ tbe'&didk N8tlonal 3Lldl$fe pt-.. . . 

By using: loat of tam . ruaWng $ p i l l  funds 'fnr habitat 
proteetion, tk. uil1.prar.m orifha1 habit*(: .upd as 
mlmn.struu, a a l w  y u n d 8 ,  a&id arniag .%us. .may-will EXSO 
ehnonically a+ar Nat vm :Corpo*atioW who ara ral-tly. 
ingaging in. unauatainrbla 1-iw ,&I -,ord&r + ..ra+ @U+I xieeded. . .  

1 .  

. . . .  . '  ' . . , . 
* ... sI'nCer.e1jr, , . .  . . . : . . ,  

'.: , .  
. . . . .  . . .  

' T ~ P  ' ~ r t e o i  . - .  , . . .. - 
. ACE ~ ~ e s r o ~ " O i - # ~ h w ,  . . , . . . ., , . . ,  . 

.. I . . .  
, . 
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to Comments 5 

Alaska Miners 
Association, Inc. 

ALASKA UINERS ASSOCIATION, INC. 
W W W . ~ W M , U * ~ O I * ~ ~ M ~ I W . O ~ # U  F m ( D 4 2 7 b 4 9 1  TUIp04.:IOOI)- 

flr. 31od Ruhn 
EI8 Project wlwrger 
Brxon Valdaz Restoratiom Offiota 
645 a strest, suite 401 
AnOh0~ag0, Uf 99501-3451 

m: mait EIS for mxon v a m  oil mill Restoration Plan 

bear Mr. Ituhn, 

FhanK yeu tor tho opportuni+y to aolllment on a i m  important 
doaument. The future of thim area of tho S t a b  w i l l  k deter*- 
by this EIS and we are aanaarnad that unnec-sary reet?ic+ioM as0 
being proposed. Wining and logging havr been a part of this area 
sinca the turn of the confury and significwt opportunitioo remain 
for the futurm. 

We are concerned that the DEIS has ken written with no recognition 
o f  current mining practice and of t M  lave and regulations now in 
place. In various location* the O g I B  6 h 0 ~  s bias against mining 
without describing exaotlp why mining would be 8 problem. 103-1 
N e g a t i w ,  unsupported a-nts are .tiff* about rnining but the 
poaitivs benefits are not identified, diaouased and analy~ad. 

EIB under each of the alternatives. 

1 
Mining im a &art term usm of tbe land, attar which the land will 103-2 remain available for othar uses. T h h  should be reoognined in the 1 
When rining is diocusshd in mi8 doougent it must include the 103-3 
positlve benefitr that result from mining. Hany millions o t . U . 8 .  
citizen6 vent to work and need joba to Pupport their familis.. 7 
These aitizena have a right to have their need for jobs rwognined 
i n  thir BIS. Mining provides the higheet paid blur cellar j o b  in 
the country. Theaie job. are challenging, rkillod and year-around. 
The BIB must addrama the benefits that: would result when valuable 
mineral &gasits are identified in thim area, as moat oartainly 
will be the oasa at some time in the future. Historic rihihg 
occurred and was rcanoaiaally viabla at that time. Wow with new 
technolq(ieu, deposits that vers pt~~Loubly not econo'mic will 
become v able. 

The DZZs contains a strong underaummt that *naturalM is best. 
 his in not correat and this view munt be renoved from the 

1103-4 
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mcument. Management of tha land, wi ld l i fe  and fisheries aan 1034 
r o r u l t  i n  a higher value than in  th. natural s t a t r .  m e  land, 
w i l d l i f e  and r i o h e r i u  must be m a g o d  f o r  the benef i t  of rankind. 
*Natural* a r e a l  aro OM of tha needs o f  1 ~ n k i n d  but not thm only 
need. 

this should be reuoqnized in the XIS.  For nxamplr, mining ca 
rovido improved m o s r  &omme over the natural  habi tat .  I f  l i n i n g  

J 
Mining uan wult in  improved wi ld l i fe  and Zlsberira  h a b i t a t  adJ103-5 

f s in the v io in i ty  of r ipar ian  aream these OM be r e a l a h e d  to a 
mora produative oondition than tho natural set t ing.  Gravel can bm 
mized and plaasd t o  ravide Lor improved Qmvaing areas  a8 cwmpard 
to t h e  na tura l  * e t t f w .  Deep halos aan be provided f o r  wintering 
where none e x i n t  k t  t h e  praaent, eto. Th.u besmfits la the 
w i l d l i f e  and f i r r b o r i u  wt k reaognized and included i n  tha US. 

we do not  agree m a t  DUrClta~ of tha l and  o r  mineral rights or 
logging rights, eta. by the govrmunt i n  appropriatr.  Buah 
pramant. v i l l  a l i d n a t m  t h e  poss ib i l i ty  t h a t  thono lands v i l l  lver 
bm added to the tax r o l l s .  The projected losses of property taxe~]103-6 
met be included i n  the 818. 

Pucchaes of t h e  land or rineral t igh t#  o r  logging r i g h t 8  w i l l  a l s o  
r e s u l t  i n  r e s t r i o t i o w  to use by the publio, even i f  the EIQ allows 
seam mcamurr of dnnlopment. Once t h e  gowrnment con t ro l s  the land 
and ZIMUMU, groupm o posing devmlopment of any kind v i l l  insure 
that any po ten t ia l  profeat is t i e d  up i n  l i t i g a t i o n  no it cannot 
prooe6d. 

W e  do not agraa t h a t  i f  lands rre purohased they should ba aloeed 
to exploration and mining. Rining aan he managed and Ule disturbed 
1- realaimed to insure t h a t  permnent adverse inpaate  do not  
occur. If tho option i n  included that lands may k olosdd t o  
mining, it ruet be specif ied i n  the BI8 that t h i a  ham to  be on a 
casm by uasa buls and would have to be limited t o  tha sral lest :  
pwnib lo  -. 
Thank y m  f o r  your wnmideration of wr comments. 

Steveh C. Borell, P.E. 
Executive Diroctor 

cc: senator Ted Btevena 
Senator b a n k  Wurkowski 
congressman Don Young 
GOV~thor Walter J. Biakel 

Response 103-1 & 2 

Existing Federal and State of Alaska laws and regulations, including but not limited to the 
National Environmental Policy Act, the Multiple Use Mining Act, the Federal Land Policy 
and Management Act, the National Forest Management Act, the National Historic 
Preservation Act, the Endangered Species Act, the Alaska Forest Practices Act, the 
Anadromous Fish Protection Act, the Archaeological Resources Protection Act, the Clean 
Water Act, the Alaska Coastal Management Act, the Bald Eagle Protection Act, and the 
Marine Mammal Protection Act, are intended, under normal circumstances to protect 
resources from serious adverse effects from logging and other developmental activities. 
However, restoration, replacement, and enhancement of resources injured by the &on 
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to Comments 3 

Valdez oil spill present a unique situation. Without passing on the adequacy or inadequacy of 
existing laws and regulations to protect resources, biologists, scientists, and other resource 
specialists agree that, in their best professional judgement, protection of habitat in the spill 
affected area to levels above and beyond that provided by existing law and regulation will 
likely have a beneficial effect omrecovery of injured resources and lost or diminished services 
provided by these resources. 

While mining activities may not negatively impact large areas, there may be short-term 
negative impacts. In consideration of this, mining was included by example with logging and 
other disturbances as activities that could impact the habitat of those resources already 
injured by the oil spill. 

Response 103-3 

The context in which mining is discussed is under No Action--Alternative 1. It is assumed 
that mining activities are a reasonably foreseeable use of those private lands being analyzed. 
The various alternatives do assume a loss to this sector of the economy where mining is 
prevented from occurring on land interests acquired with oil spill restoration funds. 

Response 103-4 

It is not entirely clear what the writer means when they refer to "'natural' is best." We 
assume he is referring to the concept that benefits can be realized by protecting or acquiring 
habitat as a restoration method. The analysis done as part of the Large Parcel Evaluation and 
Ranking identifed those benefits to resources injured by the oil spill. The basis for habitat 
protection is the concept of avoiding private landowners' actions from adversely affecting 
those resources injured by the oil spill. Since it can be demonstrated that benefits are derived 
in this way, it is reasonable to &clude them in this analysis. 

Response 103-5 

At face value, this statement is true; however, history has not supported this conclusion. 
Improved habitat conditions will result only if restoration and enhancement methodology, 
commitment, and maintenance are incorporated into the mining plan. Minimally, there will 
be a net short-term loss during the mining and restoration phases and ordinarily, there is a net 
long-term loss from the natural conditions. 

Response 103-6 

Taxation should be considered and is discussed under economics in the final EIS. 
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Alask Sportfishing 
Association and 
Alaska State Council 
of Trout Unlimited 

Jeff Parker 
c/o Jameson & 1LBsofiate~ 
500 L Btreet, Suite 502 
Anchorage, Uaska 99591 
(9b7) 272-9377 

Erron Valdet ou spui Trustee ~ o u t w i l  
Attn: BIB Caauuents 
645 0 Street, S u i t e  401 
Whorage, Alaska 99501 

'rheso m n t .  are submitted i n  behalf of the Alaska 
Spartfishing Association and Trout Unlimited. 

The draft EI8 (~DEISm) for the E m n  Valder O i l  Spill 
Reetoration Plan euffers frm two msjor defiaiencies. 

Tho f iret  in  that DIIS amare not to wet. tha 
requirement that  a draft ~ 1 8  must--examine al l  masonab1 
altonutivee.  You have deeignd your alternatives 6o that it i 
impassible for any intorestad parkn to chooee to aped tho no6 
money an habitat acquisition and spend it eithes atate-wide o 01' 
substantially out of the &pill area, That fr clearly a reaSoaab1 
alternative, givan that the altornstivo of upending i 
overwhelmingly on a u p i d t i o - ,  but polely within the o 11 area, 3 is i t s e l f  an adaiosion that it reaeonable t o  pick 8n krnat iv  
based on rehsoni that littls can be done in autual reatoration, 
other than acquiztion. 1 

Tbo DBIg seam l i m i t  aut-of-spill-area acquisitions t o  
those t h a t  bear a u n k  to injured I x t s O U C e 6 .  with a1 due - S p a t ,  
that ie not the standard for aaquisitiob~. The better.gaidsnae - 
that of the conference cammittem on the Clean Water JLcr of 1077 - 
is mare liberal. It is that where the damaged or destrwed 
resource ia irreplaceable, you simply acquire a wrpnoumoo t o  
offeet the 1089. Sge Canf. Rept. blo. 95-830, 95th Cong., 1st 
Seea. (1977) U.8. code Congressional & hdrtn. XW 
1977, 4316, 4 4 w h t b  regulatory definition= of &aqUidtion 
sim3larl ara not a8 restrictive am YOU have deeigned your 
alternatXves. 

Essentially, you have distributed the two, key variables 
of (1) locale of acquaeitionm and (2)  the amount of wncy for 
aaquieitione so as to eliminate thin ahoice being preaentsd for 
public review. xo I recall  the caeen on reasonable sltemativea, 
I auspect you are not in cmplianae. 
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Second, you psreist i n  doing pathing to comply w i t h  the 
IRDA regulations as they relate to passive use, whioh 1 neeid not 
rominc~ ynu is the rallu loat 7 the mmricm ptlblia at l q a .  ~1 01* 
you say in what you have maid or five yearn - that when resOurcorr 
are back to baeeline, w will b. passive use. 1 

The praatical result is that fo r  msC reeourca injury in 
relation to passiva w e  value, you have in effect eelacted a *no 
action" alternative. The #RDA rn  atioua, in tho ~uantifiaation 
phase, in the mstoratioa ~Oethodo s" ogy and i n  the rePtoratLan plsn 
pbase, a l l  aontemplato data-heed mesaurea of  how rtssstoration 
planning actions w i l l  return serpice, inaludinp &va w e  
services. t o  baaelino. In my view, #m DEIS does nPt meat that 
requiremiat for aalcing thr noaesaary ohakes among re8toration 
altarmtives. m my view that ineufficiencv arlsos from a 
parochial lack of cowern for the MezScan publi> at 1- and an 
over1 paroohial Eoncorn for local l~laskbns. You might do well to 
~ n i j  set an a r u p ~ e  to &I, *tat +b. role *f -881, -to 
a d  federd afficials alike have dutios to the greater publiu at 
large, and not just to Alaskans. 

vice President, Al-ka 8tato 
Counail of Trout UnlWted 

Response 01 9-1 

The EIS is not required to analy~e all possible alternatives. The specific alternative 
mentioned is embodied in Alternative 2, as far as the emphasis placed on habitat protection 
and acquisition. The question raised concerning the geographic limitations of restoration is 
contained in Alternative 4. At the time of the record of decision (ROD), the Trustees could 
elect to modify Alternative 2 to include the policy on location of action fiom Alternative 4. 

Response 019-2 

The positive restoration actions taken to date and those proposed under the various 
alternatives is expected to aid in the restoration of passive uses through the restoration of the 
resources injured by the oil spill. 
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Alaska Wilderness 
League 

ALASKA WILDERYESS LEAGUE 

AUQIISI. 1, 1994 

EVOS Trustee Cwncll 
b..o. Attn: OElS Cotrunenu, . , . ,.-.. 645 G Street 

hl:'.=~*~ Anohwage. AK 99601 
t.,. .... i 
1h.m 'I.s.. 
v v n  Dear Trustees: 
)Iiv \W: ,, -. As Exe,cutive Director of the Alaska Wilderness League, e relatfvely new 
a 601(c)13) orgaqization in Washington, D.C. dedicated to the prOtection of 
: Alaska'r 1ncornpat.able natural endowment. I wanted to 'make a few brief 
, . Comments on the Restqretlon Plan Draft Environmental lmpam Statement. 
\tk i1klsr.*h 

'burr II:L~ Having recently flown over Native Corporaition lands in Southeel Alaska, 
i t  is obv{ow tp rne.thdt the mos,t Important thlng you oould do with Ihe Exxon 
Valdez Settlement money is to purcha~e forest habitat befate It Is logned. Even 
the proposed scientific afudles wlll not make as blg a difference for Alaske's fish 
and wikllife as sirhply.wlng the money to buy a$ many threatened lands along 
Prlnoe W t l l h  Swnd as p d b l e .  If you don't, these lands will be clearcut, with 
no pretense of suatalnable forestry, due to the constraints of the Native 
Corporation system, and flsh and wildlife raooirefy will be slgnlflcamly hidered. 

Please increase the HaMtat Ptotecdon budget of the R ~ E I S  to 600 mllllon 
dollars. General Restorcltion projects should be examined carefully, to tM certain 
they wlll reall* .mean mmething to the .long term future of tbe Sound area. 
When land Is acquited, parcels should be as large as possible. If not, thb 
fagmentation~caused t)y surrounding bgging could limit their usefulneb as 
blologloal reservojrs. 

I know you've heard all thii'before. bot Iluet wanted to add my voice. 
Please devote more resources and attention m purchasing threatened timber 
lands,' especially in the Kenal Fjords, Af~gnak Island, Kodiak Refuge, Chanaga 
lands. end Knight Island regions. Thts $ certainly the slngle most effective 
approach to restoring and malnteining flsh and wildlife damaged by the Exxon 
Valdez spill. 

/J - 
Scott Kearln 
,Executive Dlreotor 

d l $ { .  .,l,*,l, \:?, \V3>.1 I C P :  .'+I ! y?; 
,?.V!i iJ.l.!;,-) I,,,, ,y.:. i4+.:.,1- 

8, 
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The Alaska Wildlife 
Alliance 
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American Institute of 
Fishery Research 
Biologists ',&mbw &#k'h& qf ~~ f l a d  #~di@b 

. & r r ~ ~ t I R 1 6 ~ u u l i d Y J M d r v b r v l d r l b l d p l d a r M  
~ U I - M M ~ H - -  REc€lVED 

k*Yr 
v c -  

JULY nD 1994 
WY.U 

&-MLklr  
m LUG01 1944 

L U Y  

Exxon Valdet O i l  Spi l l  Trustom ~ o u n o i l  
rrr) 643 .a* StrS& 
&sf,#+.. 
U WA 

Anchorage, Alaska 99601 - 
I L W  

To Yr. Brucr ~ . l l o r  
kk* 

-L*r 
I a= amazed that t b m  propma16 f o r  emlowed c h a i n  a t  the 7 9 - 1  .,,,, Univereity of Alaslu *re omitted in the Draft XIS. 

-n 
.oh- -  I w i l l  mnclow copies of two l e t t e r s  w have sent - July 30, 
PL- 1993, and A ril 21, 1994, +hat deal with the proposal for 

endwsd &a%# a t  th. Univrrrity of Alaska. The July 30.  
r*a- 1993. l e t t e r  vas a tol lovlrp on oral testimony that I prr- 
' &  s e n t d  roz thr Amariaan Institute of Fishery Researoh' Biolo- - g i s t s  (hlarkn ~i8triots) at the Tmrteo Council publia I 239-2 
,, hearinq in Juneau on April 21, 1993. I was to18 a t  tb. 

hearinq that  the transcripts  of tho h ~ a r i n g  would bo muma- 
4- rizad and included in  the EIS.   id t h i s  Juneau tranwript 
-U-CI get lost? 
D T M .  *Ym 

This testimany vas vpry ravorably receivad by the one .ember 
WLU of the frustea C m m ~ i l  tMt was prase&. Be said tha t  
I*Y endwing c h i r r  was mu* a logiaal idea ho vwderd uhy the 
,,,, Trustee. bad not thought of It early i n  t h e  process. other 

w-,, p eoplm a s  well as tho T r u s t m e  W d m r  present a t  tbe hearing 
n Juneau came up to ne and mxpr .4  very strong support 

m-r.w-*s* f a r  the concept of endowed chairs and eahwd the carmonta by 
the TNsbe.  I to ld  the audimua that there were previow 

---progosalts far  ~ s i n q  a portion of t h s  money for  endoving 
k chairm. I did not see any reference to them in the EIS 1 239-3 

. N h p l . D L . . Y  *itheft. -- An enQewed ohair a t  the University w i l l  aotually hdng new 
money Into Alaska. When a professor applies for reoeareh 
grants, he/slmShavm a mah better ahance of boinp tundsd i f  
they do no t  b v r  to take their .alary out of the grant. 'Ehe 
p n t i n q  agen dll hm that a l l  the i r  mney rill be uaea 
for aW2oWlis31-q tha research and not have a poraontage 
aken out for the profeasor'n ralary. PTofersors i n  e n B W  
ohairs haw a huge advantage in attraating moutmidew grant 
money, 
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gndoving ahair. rt thm OnivarmiCy of Alamka w i l l  parantam 
that a t  learnt map. of tha EXXON mow will last in p8rp.t~- 
ity and thrt th+ m a y  v i l l  go on mupportinq ressamh mn thc 
long ten U f o e t .  of th. o i l  on natural resonrear. Puturs 
qeneratiom of A l a W  v i l l  ba thankful and imp*e~m.d vith 
th. far-sighted wimdom o f  thr Trustme Cotlnoil if th+y i a m r t  - of thm wney in .ndawing EhkZrn at  the Univmrmity. 

Jobn li. (Jaok) Hslle, Ph.D. 
far th. Alarrh D l k t t l c t ~  of th 
Americnn Ilutlfut8 of F i 8 h . y  
Sterrearah Bioloqiete 
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~ c r ~ ~ ~ I k J I W * ~ a d s c a k o k h I d r d -  
r k n p r b c d ~ 4 / s e - o d ~ o n p ~ w .  

ML. 
v. C. w.* 

July l a ,  1993 

w* 
~n W o n  Valdor 011 Spi l l  T r a a t w  Council 

Restmation Off i a e  
645 dtreat zrmn Aaohosaqm, N a m h  99601 - * TO )(.3PbQm of tho TrU6t.e Council: 

-n 
Th. maelm ctmpter of the  azmrimzin Lnstituta of Fiehew 

?&= -teeearoh ~ i a l o g i r t s  (AIPRB) kmlisvas tha t  one of the met 
OLp..m benaPiaiml things that could ba done with the r u t o r a t i m  
.r** money would be to endm faoulty .yoeitione at tho univenriCy 

Q - L* 
Of Alaska. Them p i t i o ~  ~ ~ l d  prPVide tolchblg, pub lh  
H N I o e  and re~emmh d l m t l y  related to the Mtttral re- = souccms 01 Prinw W i l l i a m  Sound. &oaurro these positiorpl - nr wuld M Lundsd aft  the intoEomt of the endowment thcy wuld 

Pun 
last in  paqmtuity. What r far-8ightod legaoy w would be - l a v i n g  to hlaskal 

L*.LLY A t  tba Tnmtae council p a l i n  hearing in Juneau on April 21, -- 1993, we presented these ideas in a n 1  testimony. wl. eug- -.- gestsd that io.addition to Chr oadowed uhairs recorr~unb.d 
Qnw 

for birds, the ww~teem oaruidor M i  at laad U d i r a  
ralat+d to aquatie msouroes. m a  &% is r m t i m a t d  ta 

N* cost $2 million by tha V h i v ~ e i t y  of Alaska Falladrrtbn .Dd 
a-ucu only the in teres t  would k wed t o  fund the position. 

c*vduhru Wa euggeeted the follovinq poritiotl. tha t  vould lm yrti- 
-r nentt w a t i o a  dynamics, w1l~ni .d  biology, aquat a pa- 

v-thologft, .lgalogy, fish physioloqy, toxiwlogiaal g-, 

n" 
lntmrt dal mcology, invartnbrate ryet.aatica, C h h  
systelnatic~, h.h.vioral moohgy, ml.wlar g u r e t i a ,  s+ocrY 

- . o r , u  idantifiorrCion, f inh autr i t ion,  biomrtrica sad parauitolagy. 
-,,, Tbere am, of aoursa, other pasitiolu tha t  could be vrvy 

bmnerioial as well, 9.g. anbryology, hiatalagy, remote 
awmimj, ~lcriobenthology, i i r ho r iw  oceanography, a t  al. 

rcrr +h. Allska Dir t r lc t s  AIPRB, 

John 8. (Jack) llelle, Ph.D. 
11305 Glaciar wly 
W a l l ,  A h E h  99801 
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ksu 
V.CU April 21, 1994 a Y . w  

wI*YI 
lL YL 
W*,* Ibnron Va1d.s 0k Spill  Wnmtea C-il 
kn 
*In.* 

Restoration Ofti- 
W W A  641 Street 

Anaharag., Nraka 99501 
UI. 

L w. w* 
-MI To Mabare of the 'hurtor Coumilr 
-YII rrw- In a l e t t e r  t o  you of lfuly 30, 1993, the Alaska Chapter of 
O*"" Uu American Insti tuta of Pimhery I1wnnrch Biol irtm d+- 

7;C.z t a i l r a  taeir -Liar that one of tho moat tmnrii3Pal ru.r oi 
,,., tho remtaratian money would hr to udw faoulty gositforu at  

the tblivarsity of Alask.. 
-lla 

LK- Y.IC Xn W i t i o n ,  a t  the Trustee Counail publie hearing in Juneau - on mil 11, 1993, t pr.aontd t h a u  i d n s  abaut mdadng 
MA- faaulty positioru in oral twt i  
,, r ~ e i v u l ,  1,- 4 p o p s ~  a?:tdks.?t pot, 

warm1 gcopla mmuked that ondowing b i r s  a t  the Univu- -- ai ty  of Alaska wu mu& .a ob'Vi0um Wa ta b a ~ t i t  a11 Nam- -- ]cam in -ition to 6iz.otly Mne i i t tLg  th. N m o u r o e m  of 
N 

P~~IIP. WillIY. 8mnd t?hut th.y rrm mzprimod that mrm 
popla  hd not #upqa&d it. 

kY 

or-u,. m i l d  you info= us an tb. agenda for tha XI67 we wuld k 
Q Y d Y Y Y  

ploarod to upand our aomurtm on tha 8ubj.d df mbnnd 
fatudzm tar the Univamlty of h l a A  i f  you f 8 U  it vsuld b. 

w r - 4  pertinent. 
w-IY** 

lLI 
mr th. Alaska Dimtriaf. of AI-, 

-,nu u 

*I*Ypm- John 8. (Jacr*) aelle, a . D .  
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Response 239-1 

It is unlikely that all the effects from the oil spill will be fully understood even by the receipt 
of the final payment fiom Exxon in the year 2001. With this in mind, the Trustee Council has 
proposed a restoration reserve as part of the proposed action-Alternative 5. However, under 
the Memorandum of Agreement (MOA) and Consent Decree that governs the use of the joint 
trust funds, the Trustees must unanimously agree on any decision regarding the use of the 
funds. Thus, an endowment that provides funds for restoration activities to a management 
board, grant making organization, or university that would then distribute funds at its 
discretion, does not appear consistent with the requirements of the MOA. The authority to 
make decisions regarding the use of the funds would be delegated to an entity other than the 
natural resources trustees or the Trustee Council in violation of the terms of the MOA. The 
proposed restoration reserve, however, does address the need for long-term restoration 
activities such as monitoring, research, and general restoration, which is consistent with the 
use of funds advocated by proponents of an endowment. 

Response 239-2 

This specific comment was included in the development of the Draft Restoration Plan-- 
Alternative 5 in this EIS. It is shown on page 50 in the Summary of Public Comment on 
Alternatives of the Draft Emon Vakdez Oil Spill Restoration Plan published by the Trustee 
Council in September 1993. This comment was also considered in the development of the 
restoration reserve, but due to legal concerns (see Response 239-1) an endowed chair is not 
considered in the proposed action. 

Response 239-3 

See Responses 239-1 and 239-2. 
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Cordova District 
Fishermen United 
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Response 162-1 

The Trustee Council's decisions on projects and funding is, at least in part, guided by the 
proposals submitted. Under the MOA, the governments may use these funds for the 
purposes of ". . . restoring, replacing, enhancing, rehabilitating, or acquiring the equivalent 
of natural resources injured as a result of the &on Valdez oil spill and the reduced or lost 
services provided by such resoufces." Many resources were injured at great distances from 
the "epicenter" of the spill. Those resources also are the subjects of restoration actions. The 
Trustees are sensitive to the needs of each region and consider them in their decisions. 

Response 162-2-3 

The Trustee Council arranges for scientific peer review of its project proposals and reports in 
order to ensure scientifcally sound and credible research. The contract for providing chief 
scientist and peer review support has been issued as a sole source contract in the past, but is 
currently out for bid under a competitive process. Under the current contract and in any 
future contract, reviewers are not and will not be politically appointed. They are chosen from 
throughout North America by the Chief Scientist strictly for the quality and depth of their 
scientific and technical expertise. Stringent requirements are placed on reviewers to avoid 
any actual or perceived conflict of interest. Given the volume of material to be peer reviewed 
(which is very different from reviewing articles for scientific journals), and the compressed 
time schedules for such reviews due to annual budget cycles, it unlikely that a timely, high- 
quality peer review could be obtained without financial remuneration. The peer review 
process provides technical and scientific assessments. The Trustee Council does not rely 
solely on the scientific and technical merit of a project when considering it for funding. 
Policy issues also are taken into consideration. 

Response 162-4 

The Glossary was modified in response to this comment. 

Response 162-5 

As the amount of the overall program expenditure grows, the expense of administration also 
grows. Thepercentage of the program going to administration declines at the same time. 

Response 162-6 

Those species mentioned are only the subject of monitoring and research actions at this time. 
Generally, monitoring and research as actions do not have signif~cant adverse effects and are 
not analyzed as actions in this EIS. 

Response 162-7 

The restoration reserve as an alternative element has been analyzed in this EIS. If the 
decision makers so choose, they could include it as part of the Final Restoration Plan that 
follows the record of decision. 

The restoration reserve, if implemented in the record of decision and Final Restoration Plan, 
could be used for any restoration action consistent with the policies contained in the Final 
Plan and the MOA and Consent Decree. See also Response 11 5-3 
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The Indiana 
Sassafras Audubon NA SASSAFRAS AUDUBON SOCllETY 
Society pa-m 

BLoomingran, IN. 4M02 

July  19, 1994 

To whom a t  may concrrnr 

I am w r i t l n g  t o  you on behalf of the  700 members of the Indiana 
Sassafras AUdubM Soclmty. Usually. thim orqanizat ion focusls 
thb? protmetion of nrturml rrsas and w i l d l i f e  loca l l y - - in  t h r  
kidwert,  m q a c i r l l y  i n  South C ~ n t r a l  Indiana. 

Due many of urn have v i s l t r d  Alaska, and been awrstrusk by i t m  
vastnser, wildnarr and indmscr ibab l~  beeuty. We fael r t r c n ~ l y  
t h a t  Alauka'm costal forest  must b r  protected. U. foal b t r m o l y  
t h a t  tha d r a f t  r r s t ~ r a t i o n  p lan doem no t  &drquatmly p ra tac t  the 
thraatcned csas t l i ne  oZ the h l f  of Alrrka. 

We urge you t o  strengthrn tkm uHabitat Protact ion"  budgmt t a  a t  
lmast millim. Already too  much ham bssn lipmnt on ovorhaad. 
Ua urge y w  t o  acquire large pare r lb  o f  land f a r  pre8wvat ian 
r a t h r r  than small t racts ,  surrounded by clearcutm. 8peci9ical ly,  
wr w g r  you t o  premervr and pratqst  K w a l  F ja rd r  National Park 
cuaatl ina. Lhr r l v a r  va l leys insid. Kodiak National W i l d l i f e  
R m f u g ~ ,  the spruce f w e s t r  of C\fcgnrk Island, and the mpmctarular 
c t a s t l i n e  o f  Prince Wilkian Bound. Lncludinp Eyak b r p w a t i c m  
land% i n  the  mast, and Chwega Corpcratian lands anU Knlpht 
In land i n  tho  west. 

Permenally, I v i s i t e d  t h i s  r r s a  a fan  ymrrm apt. and was 
disturbmd by thu vu lnsrabik l ty  of so many arus ,  amp.sir l ly t a  
c learcut t ing.  When I: return, I hope t o  see much more oi Alaska 
prmmerved i n  r hmmlthy, natura l  state. 

Press d e n t  
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Kodiak Audubon 
Society 

Kodiak Audubon Society 
P.O. Box 1756 

Kodiak. AK 99615 

Dear Membem d tne Exxon Valdaz ON Spill Trustee Cauncll, 

I am writing on b H  d the Kodlak Audubon Sodety. We have revlwed the 
Restoration Plan Drafl Envkonmentat lmpad Statement and have the kaoWino 

We were quite br~e#roInted to cree that only one tMrd of the'ternahlq maney Is to be 
urred on Witat ucqulsition Durlng the lengthy public input proces% 8 majom of 
respondsm cffed tho importence of haMtat & c q u m  In Ught of th4 we feel that the 
*Habit& ProtiMbfl budget should be increaoed to at leas $500 million. Thaugh 
some of the tesearch and goneral mtoratlon prolects may haw me& we Annly 
bdm habbt proaecHon to be the most effldm way to aM re- of the regwrcss 
i n j u d  by to E%xon V a W  di spR Tho~8t3ndo of acrea fn the spill P1Tected am 
ttrreedened by dew cul kgOinq and devalopmonL Fw example, AfooMlt Wand la 
steady k'i d&royed by eleat cut b g ~ i n ~  Md the Kodiak Natbnal WWfa Refuge 
is thmmd by the potential devebpment of intmlclirw~ 'General AesMrdon~ and 
rc#ieerch projmts are not golng to help them amas at rJI. 

Plea#r do not suecumb to politid pmssuro and the many special lnterestr w d n g  a 
share of the se#knrent money. Uae the money for Habtfat Acqulsltknm tl Is tho man 
crffident means af proteotlng throatend land. 

Thank you for considering our views, 
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National Wildlife 
Federation 

NATIONAL WILDLIFE FEDERATION 

EVOS Trustee Councril 
httn: OBIS commnta 
645 6 Street 
Anchorage, NK 98501 

Dear BVOS Trustma ~ouxioilz 

The National tsfldlifm Federation (NWT) witen  to tha EYYOll 
Valdmr O i l  Spill  Trumtem C o w i l  (Trumteas) to revise iC. 
Rcstm:otion Plan Draft Enviromntal Inpact Statement to providc 
for graatly increased habitat prot&on parchan#. Tho owrruut 
draft of the Restoratfoa Plan umphaaitr8 mciat i f iu  rmuoamh 8nd 
amall, but vary axpensive, rr~toration projects t o  th. datrbent of 
large-sale land acquiritianm. The Plan i m  una~~@ptable 2:- t h i a  
reawn. 

Large-scale habitat, aopuieition is a far mare offmctive m y  ta 
protoat the f S . h ,  m i n e  1-1 and bird mprciem injured by Uu 
Evrcn Valdos o i l  s p i l l  tluln are tho mtudloa &nd rantoration 
project8 propomad in tlaa draft plan. Uany af tha ramtoration 
grojoat. arm .xp.nefvm a d  will have only rarpinal rrt\rrar uh.n 
ooapared to thm bunfit.  of 'habitat pro.av*tion. Many of  UI. 
ro~aarch projret. m i l l  Mvancm tlm Mu a2 lurarledqo wnorming 
oil'a .ifma+. on fish and vi ld l i fo  mpaai&m, but will do 110tAing to 
'prevent tba uidm8pread tu~bitat dastruatioa that im killing thopa 
opecirr. While UWF ackncn1edp.m tbat rueatoh i s  awe8ury 
compoamt of a ~oaesmful long tM reaovery nnd leaatantion plan, 
land aaqufaition ia orrsontial to t h m  eUrvival of -t Zimh 
and v i ld l i fo  habitat. 

#wP rsoogniaem the pramswes on Truatws to draft a plan that 
prwldas job. and money ta local .conaria intereutr. Ultimately, 
hwevmr m s t e a s *  duty im to reatore the fish and wildlife 
T l a t i o n  .M vilauneaa vvluuu ~ur .  by w vam. 
sp 11. This oan kst k dam by probating Witat bi p p . t u i t y .  
#oop therefore urges 'ICRlrrteor W raviw it. Draft Rasto*aaon P l m  
to greatly inoretiso tunding tor Urqo-oaale habitat aaquimition. 

Sincerely, 
4 

am- w. hdsas 
gal usocibto 

Bationnl Wildlife Poderatian 

ccc Governor Walter J .  Ilicxel 
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Restcdrn nM (Nwemkr 1993) and tha draft ~ e r & m a &  emironmeatrl fmpYX 
statement Uuac 1994). PSO L m intrmationat organizah lbat war founded in 1972 to 
pmmote &ledge, -study and COmNatiaa QfxJ+G& xabirdr PSa dmws i mamhrr 
~mchspltirrPgCihCEladn.mdlncludasMdogi&wwhohve~hintercsPcidPodfic 
seabirdb, ~ 1 6 m d l c d a D t 0 8 ~ s w b o ~ c r c a b ~ d ~ p o p l l a t i o n r w d u o # d  
individual8 with Interests in marine conma(iorr. PSO bar W symposla w &Ic biobgy 
u r d ~ l l a n s g p r n c a t d v ~ y ~ d r d + M b y ( h e ~ ~ p l r p i l l  
mdharsponsolrdsympodaoathu~ffecbdULOIplll~ateabitdr. 

PSQ gtnenlly pgrpep wltb Ihe policies a& f d  in UIC Rerlocrfion P W  and tbc 
proposed wdm (alternative 5) in ths D m .  The $65-5103 milXon targeted for g d  
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rsoWo11 rwmr mimwbb.y PSO Ipecikdy eadonrr Pdicy No. 3 whlcft Jkwr 
mbpmdon w t d d o ~ s p i l l ~ ~ @ U ( w i U l f o ~ ' v h c o . ~ m ~ r t e f f a d w ~  
~ o n s  fotm lnjursd mipntoryplrpvlptldnprs hpartolin mgeoutsidr tkrplll.raW~ 
r u w c W W p m r f o l l s l y . ~ ~ . U t h s b i r d o p c d e r k l l k d i o b r p ' p r r a  
~ r a t o r y , ~ m y ~ m s t ~ a r t s l d s ~ ~ p i l l a r r r . m r c y u r r d .  Pathunawo, 
w e w g t y  cLtrmglcs wlthAlWw3dtheDEISdwbicbWLimitaU.cdonrlotkerplll 
r r c ~  oalgr 

areashtmaybsfwfromthcIpill~cr ~ w w l d ~ t h e b ~ d ~ t o ~ ~ ~ ~  
biodivasitv. One mm thed the hnrm cwai bv the oil trrill is bioloalCanv fmwrBDt ia  

W e l g n e ~ t h t b a ~ ~ a d g o r l o P t u t o r j a p r l l ~ d ~ m d ~ ~  We 
~Olnteomma,~,~kquinctuchmuModmum)cbW~gcomLumuaol,d~aOt 
~ t o b e ~ P a d a w d ~ ~ ~ l l o o & F t ~ &  ~ @ ~ , ~ s * d y b s t i ~ ~ h t I b  
T n u t c e C o ~ ~ d a l s o ~ ~ M r d ~  T h e ~ C a u n c ~ l h w l b w l d t k  159-2 
category .other mbirdr' and w d&' Lo the U of 'rwcwwy o w g  
m u m '   be Restoraticm P h  acknowbdge, that cumat popdadan statw ir -' 
for the folkmino  scab^ mat w#s ollwtd dead ia 1989: yelloul-bilkd, PadRc, d- 
t h ~ l o o n ; r e b w t e d a n d ~ g l a b e :  aorthDmfubwraaty8ndshonaEbd 
sbeatwrl#; doubkaestcd, polagii ad red-faced c~n~ran l ;  tmbg and mdw mU; Arcdo 

I 
~ndhku~lem:gitut lz 'candMdentmu~ ~ ' 4 ~ ~ a n d r M w e a o l  
a~kl~8ndhamedMdtuftedppftlo,~ ThadaeHns.fbsrtheoilspi(lWvuiarbyrpeciar"urd 

1 DEIS, p. 212. 

Y lwtxadoll Pkn, p. 9. 

r DEIS. p. 2-12. 

* Ikstmtion Plan,  chap^ 3. 

Besta4fa~ Plan, p. 25. 

R W o n  Plan, p. 30. 

v Appendix B, p. B41. 
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mf w rn a d  tn~ed prm clenrly wnd.r ~ h :  ~m m cllro 
ackmwladges tbat the current  pop^ r t ~ u  is 'unlounan' hr ths followdog rpccier drea 
duch thPt wenr ookaed deaU L 1989: Steller'r, king Md common dder, wldb-, 
surt MA Mack SCOW, oldequaut; bufll-, canrm and B a d r  godecle)ra; and cam- 
and r#l-htastd mrgawt.* 

~entadedirimueholaaNacDmmmEdvdthheDEISconcedatbtro 
lnjurieac ~ p D B 1 S d a s ~ t s # l n l o p r o p o s s ~ ~ o c l l l P s t a i a O  
muSpopvInt&n~. ~ 1 ~ t b ~ k d e r a l d m n 0 u p u b 8 ~ i 1 1 5 6 F # 1 o r r l ~ 1 ~  
(A@ 11,1991), Umc .othd wbk'ds and 'ochu *r dockre Wdlcd I4,WO dcd birds. 
The Truucra Camdl sstlnuw th& *in gmd, UM nu* d dead bids movad pobably 
rrprsrcntr only 10-151 IS tbe btil numbul c4 individurk kUledaw Simple mrttunplia 
indicates thorn fPm wera 90.000 b 140,000 birds, which Qb DElS would havb us &morn 

AsrnC~mhforrhtrdcodeoCiajwbtoM~irdrffedarlg~ 

trust fundl to ~~ "otb  6twbinlr9 and 'other eea ducks.' Predator ren~1~P1 Ira cog 
effactiw: (echniqua that would benefit dl d i r d r  pnd all sm duo& 

a mtrtd~equb~ioa~olf~ks 

PSO gcaerslIy a g m ~  with tbe TNUed Codmil's luwtat and qufddm pmlaliaa 
potdcr,W sad remgdzm that pmeshg uplaab mcy g r d y  bad i t  harlequin duckr mod 
d e d m m k t s .  W s ~ ~ t h n t t h o s e h d r ~ p r o v i d e I b e ~ b e n c f i t ~ o i q j u n d  
nsoum should be nuked hlghesL Wb bavg pmvbudy provided the trurtca with a Ut of 
CdlM oolodiu that should bo conlridtred for pmhPra While we believe that km than foe 
rimplt o m c ~ p  may be in ~ ~ r t a i n  ~nmrtancu ,  ~ l c  ~nutm ~ouaeil M 1592b 
insum that the ownexship rightt it purchasw will be mBcht  to pmKct the w u d  rrrrrurcs, 1 
Y Appmdix B, p B-41. 

Y Appendix B, p. B-42. 

w btm to BVOS mw C!mml fmm PSO 6,1993). 

DEE, Table 1-1, p. 1-13. 

Restoration Plan. p. 816. 

R e s ~ P l a l l . c h a p d e r I  
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ate pumancat. We MdatlJad tht hlstodally tbe governmmt bar boaght tbo lrme lead 
rights num than o w .  

#mmmeM ;;atontion dvrds;.~ We wevi fhat Ihk ii ra lrCl W b W  the TA&- 
Cwndl mu& ouh, loseiJ dMtr b PIQid &nst vidPting Policy NO. 9 ('OovamWU 
a p e k  will be fdd only hr iatd;rkra Gxk Ulaf *-do noin- CO~~W*)  

Alhutiw No. 5 in the DEE fshb1iJwu a Sl(Xhtl3Q mitlian iwtodoo morvc LC 
'hg-tmn z d c m t h  atid d dvi t ier . ' f l  We htqW this rum to allow t h ~  
TNddCOPnclltordopta9toCPsG'ipropatatc,~*the.~tdch.lnin 
mtrfns~lagyatthtUdivCnitydAla&k&W I f a w u n d g e t r n d i n g i a ~ * r e  
e n t h u M e a l l y a d m h h e M m a n l o C I r r r e r w t l c c o u n t . M d f i l g g e a t W & ~  
&dl proceed with ~Sbklhhhg cbdn k mrriab onrildogy. lb urn d fuad~ tkr thlr 159-3 
purpwrt would begin b mDLo up for ihe fact W, far warnpie, Iha flrwtet Co~mcil dircded 
OI@ 3.4% of its ~xpeaditurer fo marine Mrdr in tbb 10P4 work p k  On 8 comprraaivt 

l h a t U l t p u b l i ~ w i l l ~ s u E h r ~ a v c d I h b c o u n c o l t h e ~ o a p r i o d .  

I 
WI, sbabirds rufSered fu man, tb 3.4% of Ibs bmpsb COW by tbs @l, Pnd wo ckmbt 

Wequestkmthebarlrforthocrmludw U u U ' p e d P t a m n t d ~ ~ ~ t h s ~ p r c n  
, , . would pr&& a low o v d  bensfit to mum popukiam'~ FWS ha ldeatl&d 18 159-4 
irlnnda that an nuitable for predaw removal.# Wg~enn Btaad's seaWd gcllplfatida 
increased by 12S.000 burnwing birds *Ror lorcr &#I ou(.P We sum thaS the TNsQo 

after foxes have hem rermw(rd. Pnd &ow PSO w d e w  thzt sludy. Withrmt m& 

1 
C a r a c i l ~ f o r s a c h o f l b e  1 8 W s  theh~Inmun~Wontbatmigbrcsu l l  

Informatia,andanalyrL. t h h ~ ~ n c ~ # c m , t o b e u b i t n u y a n d ~ l ~  

Scr; lc#er hadl PSO to EVOS Trustee Cowdl (A@ 14, 1993). 

D.R Nysewadw st al 1982. Marhe b h l  Pad m m J  m e y  of the easbua AIcuk 
Islands, sum- Of 1980-81. Unpublished PWS npon 
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FWy,wrtundtrstandJte~nalivcSlob~b~w4n#ptCaU1a 
addition of r nslorPtloa fund. we Wcve  &st folr wt@, which ia Itulludcd in dtwnativo 4 159-5 
~ a r m u m r u d ~ ~ ~ r h o u l d ( l l P o b e ~ y i a c l u Q d i n d ~ v d 5 ~  1 

Hrvcagenci~~cur(lilrwlthbuntin~nuwrfarwpducbar~uinducbl WhPl 
h P O ~ d o n c w r ~ c m m c r d a l f i h e r i u b l e d u o c t b c ~ E o t m o r t a l i t y d m u b r s d  
mamldr fn ddh gWnetr (a violdm of :ha mtcq Bird Traty Act)? Hm bgglng (both 
on gwetmnent and prints land$) been curmiled under Eedenl or xtabs law in uplands that 
prima habaht for mvblad m d d s  or hadquin duckrl 

v. Compbtalrc PropmPls for Resloratlon PhJscts 

P~thanblheTNStdC~foctbkolrprnhurlrlbkdolrraptbo&dv&wB 
a n I h e # ~ t t n u e S .  W c ~ ~ k d g c m d ~ t b e c r r d u l ~ t l u  
Tmkc Colulcil bar gim our p m h s  mmmnts during tba past d yan. 

a Foc example, fox rrmavlt should bt inchrded in pp. Ct 10 in 4-120. 
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Response 159-1 

The analysis of effects of the restoration program on seabirds, especially on murre and pigeon 
guillemot populations, primarily considers the potential effects of the actions on the 
individual species. Thus, the effects of predator removal as a restoration technique for 
murres was assessed based on the potential increase in murres that could be anticipated. 
However, the MOA and Consent Decree include "replacement, or acquisition of equivalent 
resources" as a legitimate use of the settlement monies; therefore, the overall benefit of 
predator removal to seabirds, in general, would be greater than shown in the draft EIS. 

Under Alternative 4, comprehensive predator control of foxes (eradication) is allowable on 
all 18 islands outside the EVOS area that were identified by the FWS (Alaska Maritime 
National Wildlife Refuge). However, under Alternative 5, such predator control would be 
allowed on only two of the islands. 

Murres, kittiwakes and other species that nest largely on cliff faces and sea stacks 
inaccessible to foxes were relatively unaffected. Foxes reduced or even eliminated some 
seabird populations on many islands, but many other natural and anthrogenic influences have 
also affected Alaska's seabird populations. It would be difficult to separate the relative 
influences of a 19-year climatic cycle, the effect of El Nao-Southern Oscillation (ENSO) 
oceanographic events, and rapidly expanding commercial fisheries fi-om predation by foxes. 
For example, fisheries have presumably reduced available food (e.g., juvenile pollock) for 
some species like kittiwakes and murres, but offal fiom fisheries also has presumably 
enhanced populations of scavengers like gulls and northern fulrnars. Similarly, planktivorous 
seabirds like auklets have potentially been enhanced by fisheries removing their competitors 
(pollock). 

Response 159-2 

The recovery status of injured resources and services are not rigidly fixed but will be 
evaluated periodically. This comment also will be considered in the development of the Final 
Restoration Plan. 

Response 159-2a 

In the negotiations to acquire lands or rights, the Trustee Council will consider what estate 
will best protect the injured resources. Fee simple title acquisition has the potential to 
provide the highest level of protection and also tends to have the highest cost. Restoration of 
injured resources and services may be achieved through acquisition of less than fee simple 
title interest in the land at a lower cost. Each parcel will be considered individually as to 
which means will best provide for the restoration of the resources. The question of perpetual 
protection of the habitat will also be considered in these negotiations. 

Response 159-3 

See response 239-1. 

Response 159-4 

We based our conclusion that predator control outside the EVOS area would have little 
benefit for murres on an oral communication with G. Vernon Byrd, Field Supervisor for the 
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Alaska Maritime National Wildlife Refuge. The requested analysis of 18 fox islands for 
benefits to murres is beyond the scope of this EIS, unless a policy decision is made for a 
more comprehensive predator control program than the one envisioned by the DEIS. In 
general, there are few instances where murres would benefit because their cliff-nesting 
behavior prevents foxes from reaching them, while burrowing species like puffins and 
auklets would benefit from predator control. 

Response 159-5 

Alternative 5 differs from Alternative 4 in several ways, as is shown in the policies described 
in Chapter 2. The policy that relates to the geographic scope directly influences the 
application of some restoration actions such as predator control. The first part of the policy 
states that actions may occur outside of the defined spill area "when the most effective 
restoration actions for an injured migratory population are in a part of that population's 
range outside of the spill area...". This clause limits the application of some restoration 
actions, such as fox control, to areas within the defined oil spill region or to areas outside of 
the spill area that are used by individuals from the injured segment of the population (for 
instance, Barren Island murres, rather than the statewide murre population). 

Response 159-6 

It is important in the understanding of the restoration program to realize that it is not solely in 
the power of the Trustee Council to require any agency to cany out any action under its 
jurisdiction. If, through a cooperative working arrangement, an agency decides to implement 
a strategy developed by the Trustee Council, that agency will be responsible for the NEPA 
analysis and documentation necessary to implement it. 

The specific management concerns mentioned (marbled murrelet mortality in drift gillnets 
and logging impacts to marbled murrelet and harlequin duck habitat) are not within the 
authority of the Restoration Program. 

Also see response 207- 1. 
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Sierra Club 

Al& Field Office 

-on Val- O i l  Spil l  humtee Council 
Attnr PIS cornmentm 
645 G Btreet 
Anchorage AX 99501. 

Thank you fo r  thim opportunity to romaont on t h s  Draft 
Environmental Impact Statement for the gxxnn O i l  Spil l  
R~~tOratiOIl  Plan. 

Faultv a s s u a r r t i ~  

Scnne of the D B I l  ronclusiono about itnpaat. of th s  varioum 
alternatives are, a t  f i ro t ,  surprising. On further 
investigation, it m a r e  that: they are faulty, becauss thsy are 
baaed on faulty assunptims. 

one Eaulty assumption whicb leade to many faulty conclusions 
ooncerne the amount of lmd (or intorunts in land) availrbls for 196-1 
che varkowj amounts of mney considered for Habitat Protection. 

Under dltsrnative 2 (the *Habitat Protection' alternativa) the 
1 

l a s t  paragraph of page 2-7,  statea Ut th in  time, we do not k n w  
what the cost of varioru lmmlm of protection w i l l  be a t  fair  
market valum. For purpomea of malyniu i n  thie altenutivcs, m 
are  aeauming tha t  all che parcels shown in Figures 0-1 thPugh 1-3 
wuld  receive mom level of protection ..... (Figurea 1-1 
through 2-3 &re map. of all tho largo parcel private landa i n  the 
o i l  rrpill area.) While the f i r a t  aentenae i w  c learly wmct 
(the f a i r  market value prioe in  not yet known), the second 
dontancro olsarly is not. It in  completely arbitrary t o  aaaseu~ 
that the amount dedicated t o  habitat p r o t e c t i a  in Alternative 2 
($564 million) would purohase fee rrimple t i t l e ,  interssta i n  
land, or cooperative agreements on 
anda i n  the oil s r r i l m ,  emtimated a t  863,100 acre#. This 

ieeumes an average ptice of m u  hly $650 pr acre, whicb i m  r o l l  
below t h e  available ownerow eskfng pricorr md tho price of the 
parcels purchased w far. It would &loo leave no tun& a t  a l l  
available fo r  the parcaln, which a r m  the nost w i l y  
developed and the most 8xpeneive landu pe t  acre. 
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Page 2 

Subsequent alternatives drift even.further fraP likely real 
pricea, otating, "For purposes of analymir ln this alternative, 
we are aesumina one end of the ranae of urotection wssibilities 
is that all parcel8 . . . would receive s& level of-prots~tion.~ 

Tha problem with these aaaumptione Is t b t  they lead to the 
faulty conclusion that a smaller amwnt of money (such re the 
$795-325 million in the preferred alternative) will ba muffioient 
to buy the valuable habitat. Therefore, spending owre money on 
habitat protection (beyond th. Preferred Alternative) is 
mistakenly viewed aa allwing only the addition of low valu* 
gamels. It is, in fact, probably iapoasible to do an adequate 
analymiz without appraisad values for the land. However, the 
aamuaed price is almost certainly too low. Borne Trumtu C O U f i ~ i l  
members thameelvee have remarked that all the available fundo 
[8620 million) may not be sufficient to buy even the highest 
ranked large parcel arean, much leas the medium and low ranked 
parrela. 

Another faulty aoaucptioa is that .General Restoration. io 
neceeuarily a significant benefit to the injured reaourcee and 
sarvicea. In fact, many of the Qeneral Restoration opticlns are 
designed to increase raw numbern of one resource (such as aalmon) 
without regard to poasible asgative inpclata on otbr rewwrcrn 
and earvicas. Zn  sol^ oases, 'the impacts aur even turn out to be 
negative on the target reaoume. For exa le, katokery marina 
of salwon often ham a negative impact on Z l d  ealman mtack., 
Worldwide experience with hatcheries is that nhort: tatar meultr 
are often vary good, but after a number 
decline precipitously. Also, a General 
increane the raw u r n  of a resource, 
measure of reotoration. For example, sport hatcherieM may 
increase the numbar of aport fish rvailable, but these hatchery 
fish m y  bs of much lean interest than wild fish to th4 eerioua 
angler. 

of course, aeneral nestoration projects are nubject to furtbr 
NEPA analysis. Ths goint hem ie that tbre appear6 to be 8 
faulty aaeumption that the listed General Restoration prOjHlns 
have 8 significant positive irnpaat -- mare eignificant, in fact, 
than Habitat Protsdioa. Thim amuumption ie not overtly mtatsd 
and not justified in the DEIS, but it nevertheless drives the 
conclueiona. - 
The impaata are summarized in Table 2-3 @The Comperison of the 
Impacts of the Alternatives Prom Chaptor 4. (page 2-19). 1 196-3 
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The most appalling of the faulty conclusions is the suppoesd 
effsata on wilderness. The DEIB conclu&s that the Xabitrt 
Protection Altewtive ($2) will 
impact on wilderness, whereu the 
have a .~noderate to high* impact. Haw io this pomoible? Lass 
money for Habitat Pratectian meane mare land will be l e d  aiid 
otherwioe developed. In addition, the General Restoration 
options themselves all have negatiw inpacts on wilderness. 

Much of the confusion etem from the fact that between the 
Brochure and tha Draft Reetonrtion Plan, wildernsaa was 
inexplicably replaaed by .Deaignsted Wilderness Areas* aa an 
injured resource. This doe# not make 8en.e. If .Peeignated 
Wildernem. ?meanw are an injured resaurce, then other 
coneemation unite ahould alao be listed, includi injured 
National Parka, National Monuaenta, Uational Vild"5:l fe Rafugee, 
National mrerts, wildernemu Study Areao, State Parks, etc. In 
fact, the aatual injured reeourae rrhould simply be *wilderneee.~ 
Wilderness occur. throughout mat of the oil spill area, it was 
eeverely injured by the oil apill, anB it will be fuurther injured 
by a failure to provide adequate habitat protection. 

Even if the Trustee61 consider mly WDasignated wilderneor afeas* 
the conclwione are etill faulty.  he DEIB conaidere only 
impacts on tha actual land in the Wilderneoa Area -- m logging 
on a private inholding io conaidered to have Ilo inpact. In fact, 
the human experience of a Daeignated Wildemeaa Area can be 
ruined by logging on adjacent land. 

Here are aoma other examples of Eaulty conclusions; 

Sea otters are ranked "lowm under Alternative 2 and w&eratem 
under the others. Sea otter biologiet Lisa RottermaZl b e  
teakified that logging cauoea aigniticant h a m  to eea otters 
because sedimentation injures the intertidal organimu upolr which 196-4 
they feed. It Beeriu unlikely that the *cooperative progransn 
with aubeistence ueers and fieherman, liated under aGaneral 
Reetorationn would be more 'hportant than the loat food murce. 1 
UHgrlequin Bocken are ranked *high# in every alternative. 
Habitat pmtection is clearly important to harlequin ducks, which 196.5 
nest in old growth fomet. Cleaning muamel be& might a1.o help 
them, but tha reet of tho wQeneral Reetorationg project0 would 
not. I 
Marblsd Murralata are ranked -high. in each alternative. 
ie nothing under 'Gdaeral Restozationm that will help marbled 196-6 
murrelets. Only Habitat Protection will help then. 

"" 1 
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Pink salmon are ranksd "highn for Alternative 5, and %oderate. 
for the others. blo distinction im made between hatchery stock# 
(which may not have been injured) and wild stocke (which clearly lg6-' 
ware). Socw -nerd Reetoration projectrr aray help hatchery 
stocks at the expenae of wild stocke. Logging can damage wild 
~tock habitat. 1 
Sockeye salmon are ranked .moderaten in Alternative 2, and "high.196-8 
in the other alternatives. See couunents for pink ealmoa above. 
Logging iu even mra detrimental to wild soakeye. 1 
Bubsietsncs is ranked mlow to Werateu under Alternative 2 and 
wmoderate to highR under Alternatives 4 and 5. This does not 196-9 
reflect the vety latgs negative iapaet on subsistence of logging 
and ether devslapmsnt . 1 
Recreation/touriem ie ranked *moderatew for Alternatives 2 and 3, 
"oderate to high@ for Altarnativell 4 and 5 .  Thi8 does not 1 196-10 refleat the very negative impact on recreation and touriem ot 
clearcut logging. 

Wilderness is discussed above. 

Sp~rt fishing ie ranked *moderate* under Alternative 
under tha other rltemativem, Thi8 doer not reflect 
of sport fishing organizatione, which have strongly supported 
habitat protection in paet teetimony. 

Adminiatration and Public Infomatian: Administration bae 
consumed fas too'larga a partion of tha Trustee Councilem budget. 
Fortunately, the Tmstsen and staff have recently taken ateps to 
reduce administrative costs. I t  is essential to continue thie 
trend. 

Monitoring and Research: It ie weful to understand th. extent 
of recovery and to measure the impacts o f  reetoration projacts. 
However, monitoring and reaeaich do not actually bring about 
reetoration. Much of the research which has been conducted or 
proposed has little chance of contributing to actual reetoration. 
The $130-165 million budget in the Preferred Alternative is 
highly axceuslve. 

Oaneral Restoration! As discussed above, General Restoration is 
a double adged sword. The impacts can be negative as well as 
positive. Few of the listed optiona vould provide coat-affective 
net benef i ta .  
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EV09 DEIS Comments 
Page 5 

Habitat Protsctian: The Trustees should consider the nature of 
threats to habitat, not only their intrineic value. For axample, 
a foreet habitat which will otherwisa ba logged should be 
preferred over habitat whiah is unlikely to be developed. It is 
also r public benefit to acquire private lan& ineide 
conservation unit boundaries to facilitate land managemant. In 
addition, it is eeasntial to have sufficient funds available for 
important small parcalm, as well am for the large parcels, The 
small parcels are often the areas most threatened with 
developtent. They are also often the key access areas. 

Restoration Reaarver It ia a good idea to have ame fun& 
available for restoration after the payments from Exxon stop in 
2001.  The Trustass do not need to net aaide a certain amount of 
money each year, but can instead set aside funds from the last 
payment or two from muon. It appears likely that resltomtion 
reserve funds would be used mostly for rescarah and monitoring. 
It is possible, but does not seem likely, that significant areas 
of habitat will become available that are not available now. The 
determination of the size of the retatoration reserve should 
reflect the fact that it ie most likely to be used foe more 
reaearch and monitoring. 

A note on overall cmte:  k t  only administration, but all 
expenses should ba rigorously questioned. Publio fundm mhould 
not be wasted on helicopters and larye boats when mall boats are 
sufficient. Field work should be coordinated a6 that field etaif 
for different projects oan travel together. Travel for meetings 
nhould ba minimized. In the pamt, the annual ~rkplan procens 
was designed to mapprt projects with an uracnt need for 
immediate funding -- with little regard to the actual .$moortancs 
of the project, its contribution to restoration, or its cwt. 
The opportunity coat of every project auQt be aobeiderbd. The 
Trustee8 ahould c h w e  the restoration projects which have the 
.biggest bang for the buck: 

Bierra Club recommendattgna 

The Sierra Club does not favor any of listed alternatives. 

We support purchaee of land or inteteets in land from willing 
sellers for all of the follwing areas: 

Prince William Sound 
Eyak Corporatian - all lande bordering Prince William Sound 
Chanega Corparation - all landa 
Tatitlek - upper Port Fidalgo 
Chugach Alaska Corporation - Knight Island, subsurface for 

acquired village corporation landa 
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Page 6 

Kenai Peninsula 
Port araham and English Bay Corporation lands inside the 

boundariee of Kenai Fjords National Park 
East Chugach Island (Port Graham) 

Kodiak Wchigelago 
Afognak Joint Venture - all lands, especially the northern 

part of ths island 
All lands inaida the boundaries of Kodiak National Wildlife 

Refuge, including lands ownod by Koniag, Akhiok-Kaguyak 
and Old Harbor Corporationm 

We aleo support arfficient funds to purchase amall parcels which 
are prioritism to land management agenciea or to neighboring 
communities. 

We believe that restoration inside Alaska but outeide the 
boundariee of the epill Zone should be pureued if the bsnefite 
outweigh restoration within the spill zone. The boundaries of 
the injured resourcee and eervicea are not the earns ae tha 
boundaries of tha spillad oil. Birds, fish, sea mammals, and 
people all travel more widely. 

we believe that at leaet $500 million will be noooaeirry for thene 
priority habitat purchases. We believe that most of the opti- 
listed under "General Reatoration. have little net benefit for 
rsstorstiod or are not worth their -t. We recommend not more 
than $10 million for Ueneral ReotoratiOd. 

Although this Draft PIS im concernad rminlywith expenditure of 
reetoration funda, other decisions also have a profound i@@acr. on 
oil sgill reetoration. Hhila the Trustee Council coneidera 
purchasing land or interests in land from private owners, the 
federal government and especially the state government am 
pur~uing plma to log v a t  atcam on the Kenai Peninsula, inside 
the oil epill area. State aad federal land management planning 
should coneider the inrpaots of logging on injured resources and 
serviaes. 

Thank yau again for your consideration of public commente. 

Pamela ~ m d i e  
Alaska Rainforest Ccordinator 

Response 196-1 

Due to the uncertainties surrounding the fair market value of property interests to be 
acquired, it was recognized that the amount and location of such purchases could vary 
widely. It was on this basis that it was assumed that if the desired interests could be acquired 
inexpensively, that all of the parcels in the Large Parcel Evaluation and Ranking process 
should be evaluated to determine the potential benefits that could be achieved. It was also 
assumed that under the alternatives that are not exclusively habitat oriented that some lesser 
number of parcels could be acquired. The results of this effort are shown in Chapter 2 and 
Appendix A of the EIS. 

Response 196-2 

The actions described in the Restoration Plan and the EIS provide an array of methods or 
tools that may be employed to restore damaged resources. Any tool must be used safely and 
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wisely and it may not work in all situations. Habitat protection is a passive approach to 
restoration; however, according to the Restoration Plan and the EIS, the EVOS Trustee 
Council also may consider more active approaches. These restoration actions may entail 
habitat improvement projects or small-scale fish-culture techniques. Before these, or any, 
restoration actions or options may be implemented, several measures must be employed (e.g., 
EVOS Trustee Council approval; detailed regional planning [Appendix C]) to assure that the 
specific application will provide the benefits that are expected and to avoid undue risks. In 
addition, before a restoration project is implemented, a site-specific NEPA compliance 
document will assess multi-species or site-specific effects. 

The analyses and discussion of effects fiom habitat protection or general restoration projects 
were based on the potential effects to the individual injured resources or services and on their 
potential to help restore the injured populations to their pre-spill levels as well as on the , 

ability of the action to reduce negative impacts on the injured resources fiom either the oil 
, spill or from anticipated human activities. 

Many restoration actions can affect other species besides those injured resources that are 
analyzed. Although this EIS shows the potential effects of the actions for the individual 
resources and services, the multiple-species or multiple-services characteristic has been an 
important aspect in the ranking of upland parcels and may be a factor that influences the 
future funding of specific restoration projects that may be proposed. 

Potential negative effects fiom hatchery-produced fish are identified and presented in 
paragraph form in the EIS; however, the primary focus of this programmatic EIS is a 
description of all restoration "tools" that may be used to benefit the restoration of injured wild 
stocks. As with any tool, these will be useful only ifthey are applied in a safe and 
appropriate manner to restore injured wild stocks. The conclusions in this programmatic EIS 
are derived fiom the discussion and are intended to determine if the array of actions may be 
useful achieve the desired result (i.e., restoration to pre-spill conditions for that resource). 

Response 196-3 

Your comments prompted a different approach to the analysis of effects to wilderness. The 
main concern of the analysis in the DEIS was the wilderness value of Designated Wilderness. 
The FEIS takes the wilderness characteristics of the entire EVOS area into consideration 
more comprehensively, including the wilderness characteristics of de facto wilderness being 
considered for habitat protection and acquisition. Alternative 5 does allow for projects that 
may increase numbers of visitors, but individual projects will still need to be evaluated by the 
Trustee Council to balance any negative effects of more visitors with the benefits to a variety 
of visitors and recreation service providers. The FEIS states that increasing numbers of 
people can negatively effect the wilderness characteristics of the area. 

Acquiring and protecting land interests adjacent to Designated Wilderness would benefit the 
Wilderness by ensuring the continued extension of wilderness-like character beyond the 
borders of the Wilderness, thereby enhancing the continued ecological integrity of the 
Wilderness. Similarly, logging adjacent to Designated Wilderness may be a negative effect 
on the Wilderness because of the ensuing discontinuity of ecosystems and viewsheds 
extending beyond the Wilderness boundary, as well as impinging noise and activity during 
the logging phase. This negative effect is recognized in the No-Action Alternative, 
Alternative 1, as having moderate to high negative effects (DEIS 4-27, modified to high 
negative effects in the FEIS). The overlapping effects of acquiring private lands adjacent to 
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Designated Wilderness may significantly enhance public perception of recovery to , 
Wilderness. For this reason, the text of the EIS has been moditied to more thoroughly 
include the effects of habitat acquisition and protection. This reorders the effects with a 
higher level of benefit accorded to Alternatives 2 and 3 and reduces the level of benefit 
accorded to Alternative 5. 

Response 196-4 

Our review of the scientific literature did not locate any scientific studies on the effects of 
logging sedimentation on sea otters and their prey. There have been studies which show that 
debris, primarily tree bark, from log transfer sites causes a localized loss of invertebrates 
(Conlan and Ellis, 1979; Jackson, 1986). This is discussed in Chapter 4 under the habitat 
protection section for sea otters. It is a reasonable hypothesis that the sedimentation caused 
by logging would have a long-term negative impact on the food resources of sea otters in the 
area, and may displace the otters from important feeding areas. However, without scientfic 
data to document the effects of logging on sea otters, this analysis assumes the greatest 
impact would be associated with female-pup concentration areas located adjacent to log- 
transfer sites. The analysis considered the rankings of the large parcels in the 
Comprehensive Habitat Protection Process (EVOS Restoration Team, 1993). The process 
identified parcels as high-quality if they were adjacent to known pupping concentrations. 
Approximately 25 percent of the evaluated parcels were ranked high for sea otters, and of 
these, several are in areas where there is less risk of large-scale disturbance. Therefore the 
rating for the spill-wide sea otter population was considered low to moderate. The 
conclusion statement in DEIS for Alternative 2 has been corrected to "low to moderate" as it 
appears in the text. 

Response 196-5 

Because of many variables and unknowns, it is difficult to estimate the tradeoffs from various 
recovety actions. For Alternative 3, we assumed that increased non-contaminated food 
resulting from cleaning mussel beds would result in higher harlequin duck productivity, and 
would provide at least as great a benefit as habitat acquisition. However, on reconsidering 
the decreased habitat acquisition of Alternatives 4 and 5, and the consequent increased 
possibility of habitat loss from development, we changed the estimated long-term effects 
from high to moderate benefits. 

Response 196-6 

We re-evaluated of the impacts of Alternatives 2,3,4, and 5 changed the high benefit for all 
alternatives in the DEIS, to the following: Alternative 2, high; Alternative 3, moderate; 
Alternatives 4 and 5, low. However, we disagree that only habitat protection will help 
murrelets. For example, drowning of marbled murrelets in fisheries gillnets could be 
addressed under Alternative 5, with studies that could pinpoint fisling methods or alterations 
in fishing gear that would reduce murrelet mortality. Research and monitoring designed to 
better delineate murrelet distribution and abundance in nesting habitat on land, and in 
foraging habitat at sea could help prevent further impacts by providing information necessary 
to prevent further injury. For example, if further monitoring showed that certain areas or 
seasons held large concentrations of murrelets that coincided with heavy fishing, fisheries 
regulations could be designed to avoid these areas and seasons. 



to Comments 3 

Response 196-7 

The actions described in the Restoration Plan and the EIS provide an array of methods or 
"tools" that may be employed to restore injured resources (i.e., " sublethal injuries of wild 
populations of pink salmon..."). Any action fiom this array may be proposed under 
Alternative 5; consequently, a higher likelihood or rate of restoration of the resources may be 
achieved than by natural recovery alone. Most General Restoration projects are intended to 
provide a direct benefit to wild stocks or to reduce harvest pressure on wild stocks by 
producing alternate harvest options. Proposed restoration projects will be evaluated based 
on potential benefits to the wild stocks, among other criteria. 

Response 196-8 

See Response 196-7. The identified injury to sockeye salmon are the Kenai River and Red 
LakeKodiak sockeye salmon stocks. 

Response 196-9 

Logging does indeed have negative impacts to subsistence, especially through habitat 
degradation for marine and riverain species. However, logging enhances habitat for many 
upland species, so there is a trade-off between negative and positive impacts to different 
species. Since the impacts of logging on subsistence are discussed in Chapter 4 under the 
No-Action Alternative and are taken into consideration in the analyses of other alternatives, 
the results will remain as stated in the DEIS. 

Response 196-1 0 

Recreation and Tourism entail a range of opportunities and experiences. Logging does 
negatively impact opportunities and experiences on the undeveloped/primitive end of the 
spectrum, but is less likely to d e c t  those of the more developed end of the spectrum. Since 
the spill area hosts the full spectnun of activities and visitors, the proposed restoration 
projects to benefit recreation and tourism account for the relatively higher rating in 
Alternatives 4 and 5. The impacts to Recreation and Tourism from logging are discussed in 
Chapter 4 under the No-Action Alternative and are considered in the analyses in the other 
alternatives, so the results will remain as stated in the DEIS. 

Response 196-1 1 

Habitat protection provides the maximum benefits to maintain and stabilize fish populations 
and fisheries because it ensures natural productivity and diversity, and helps to prevent 
further loss; however, this is a passive, long-term measure. Other restoration actions provide 
tools that may be useful to accelerate the recovery process. In addition, aside fiom ownership 
and control of property, several management agencies have other means that have been 
designed to protect aquatic habitats from undue disruption (Appendix C). 

New sport fisheries that have been developed by the release of hatchery-produced chinook 
and coho salmon smolts have a history of ready acceptance by anglers in Alaska, and these 
fisheries support large amounts of angler effort (Mills, 1993). 
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Southeast Alaska 
Conservation Council Southeast Alaska Conservation Council 

SFACC -1IYShth Slnc!, Suitc 37.8 Junnu. Alaska 99UD1 (W7) >$6.694? 

July 30. 1994 

Jim A yas 
Diraror. EVOS Truslm fiuncil 

De;lr Mr, Aycrs and mcmbcrs,d chc EVOSTtusrc Council: 

Thrwcc~nmcnIsGnIhc Rcnmtinn Plan DrolZEn\-irumncnlnl ImpvlSlatemenl arc submit~cd by 
Ihc Soulhwl Alasko.ConscrvatinnCwwil (SWCC). SEACC iu n ctwlilion of fil'mnvoluntccr 
c i t rm  conremuti~norganimliow rn tcvclw S c n r h l  A l a h  awmuniticw. Wo b v c  ovcr 1400 
individual mcmbm. We nrcalsomunbm ol'thc Alusku Raidor& Cammiun. uunrlition dcinht  
Alaskan und naliunal conscrvotinn trrguni~.iu~onr dodicatcd U,;d\rlur(inx hr"h conscwatiun. 

- 
qpwiauan  d wiw Itmg-turn mnigcmcnt 4 t h ~  s w i ~  wi1dcrncss.-fink wildlik rccraion. 
and other n u l u d  rcmurccs d Aldska'a's coastal r a in t t a t  cctmvhm. Thts r a t o m y t c m  slrclchcs 
from Kcrchikun mrth to Kodluk a d  inslurlcu thc vdwMc ~ i k c  Willium &wrld. 

. 
Wc hopclhl lhc EVOSTrustcc C t ~ c i l  will seiirc this amwing iiplmtunitp topmvidc ftn 
eumprchcasivcprrdcrlion of large p r i . dncms  d Alaska's tcmpordo niinlorcst. oncd' tho 
rvorldx rarcsl and movl vuluablc ccosystcm Ircnwrcv, 

Tho Ewion Valdc', (iil spill, rhc largcsl oil npll in US, historv, xtcmly *\niugcd rw>uiSo% that 
rcsidcnrs of Rincc William Suuddcpcnd l ipn for lhcir l ivcj ihd.  Saw dcml -k~gg ing  ond 
rhcr  Jcvclo mcnt thrcarcns IO dcsuoy hubitu~ (of rhc samc fish und rvildlilo spwicr d;lmi~~cd by 
rhc spill. ~ a R m d c s ,  sw ottcm, hilrlcquin Jucb. murblcd rnutrdcts. shclllish. wtld ~olmon, n d  
o l h r  uiimals t h l  thrivc in Alaska's fwcsls, strcums, anJ cstuiwics urc d i n g  anahcr t iwnmn&~ 
Mow, Mnq huvc nor )TI  movcrcd fmm thc spill. 

Thc me-twvwpunch ofthc.Fpill wd clcarsutungal%~thrcdmwmajwcc~nwrmicvcivilics inthc 
Sound. Thousun& d pcoplc livinp und \v\.orkiug in Ihc S I I ~  dcpcnd on commc~rul fishin@. 
sport fihhiw, hunting. ~ccrc;l(ion, tourism. nd ~ubsislcnca ac~ivilica for t h r  livdihood. Thew 
aitivities %&re mvcrclp dtsrupd by thc spill, a d  rn It&ng rhratcns ~ ~ d c ~ n u l c  Qom Curlkc. 
InJced, bccausc the ftxcrls providc crilical habiht forlish and wrldlirc ;md uninrcrmptcd mncr)' 
Tor tuurids and rccrwtitmin~a. h c  dcnrudtm I# h e  furst mmnR thc ddmclion or UIC vcrv 
rcsourceu p p l c  dcpcnd on ha lhcir way of lilc. 

Using ELW scttlcment funds a buy nnd prdoct wildlifc habilvt is lhc best wxy to m b r c  thc 
wildlife p>pulalions injurd by chc d l  spill. 

Wc urge you Lo wkc r cornprchs~vc upptwuh to mainainin~ thc rcm~rccs of lhc Sound and lo 
prc~kct as many largc b lwh  d undi.~turbcd n~inr t ra l  as lblc. HcdQy, i n w l  wim)?im16 
prwidc much bclfcr hitbitat Ibr fish und uildlirc than s x r c c l s  with d i m 1  clcnrcule 
spending EVOS moncg tm protecting F;rrgc wkls of rninro&t w~ll bcttcr ksurc thnl spccicv (und 
c%onomics) ctumagcd by Ihc *pill will rccovur. lJnl'cutunalcly, wvih thc d m g c  u l r d y  d m .  
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Yw me mqulred 80 s p e d  EVOS mony m rmtaing wildlife popllacirma, wildmaw valuu, ud 
otbrrinjursdrrsaucu. Wercq~Wtbrcyar  

- S u p ! k p r c h a s s d L r g e p a r c s l r , n a t j u n t f t n r l l ~ ~  byckar W: 

- Buy h i m b o r  liM in uc~l l i e  pal ~~ Slmpst~ Boy. Sbmp Bey, and Rudo Rim; 

- htlogeftuxroompnbcadvededlopurbaacalld~s~dghtr; 

- PlotsdKnight!sland,Cby I ~ t h c ~ o f K c n s i F a d e N O t i w a f  
aVa valleys wda tbo d N M  Wildlife Refugh and h a  - fa 

Thkyou for cauiddng theas mmmtnk 
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The Wilderness 
Society 

.,, I 
0: ; . 

: THE WILDERNESS SOCIETY 
i, 

~ v k d % t W ~ . ~  
kqpl: Ew- 

I. S%Q ~ g s t , S d W d D l  

a ~ 1 . ~ 1 1 p r o v i s k s ~ r n c s t ~ f o r W ~  
3t.k fhwd by a poor set o b a m p j d q w a a d  so 

% a .w414+nttpW.- Wdng md research 
Ianrdbtloor). ' R b ~ w W ~ t k i r r & 9 . 4 , M d S b . c a t r s e t h c y h d  

be g b  a&quata prtorlty for Wkt acqubitioa which will most efWiwly wton the molt 
-rrtq @ provids t M  -@I ErnphdL On 41dkd ~ ~ K m i t i O l I ~ .  

F- 1 5  aeeriksdy dedloatu 1/6 of ths rcddng 6m4E to an umhfimed 
%wih@b ww9 evert though ,+mum BariWty is needed immsdktcty bt 

I 

t ntgstiatioM over Dabitat acqulridbn. 

f ptew~~t kr* #tgadaUqn if + ' e m c m  t+ krgging and 0%: Wiits 
dbaa k h w@ rdai.' Ha~tat wqddtim win dki'mm to p r a  the m i c  
~ t e p ~ - ~ t S u r t ~ c q m o ~ ~ r p a r i m c e , d ~ t A m c r i C ~ ~ ~ i n a l l p u t s  
rd,hcotmy3n1-~~1rc,tban airp&Pctionr TbepLatltl&tobtttaaoru~~.markt 
dues,, such rs tcdttdoh 8lbrlsbence. and passive us& of wfldcmesa The EIS should 

900  SIVENTESNTA STREET. N.W. WARHING'I'ON, D.C. 2 0 0 0 6  

(W) w 3 3 . m  
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to b r populadoa dMn& but pdo@ 
tospedcswithrruchdcellna. 
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I[sv WebaansWeart~DaparwenaddfhCInteriorhufnikd 
to ralcorc its -cdomany-mauda(cd study of A[o@ blrad md its habitat valses br 
-~bythsrpiU.BocrusethlrreportmwnrplatcdbythcFInh&Me 192-2 
Swico a ycu rgo. we presoms thst L release har bcun supprcbssd Thlf repor4 
rbwldbcrslsas#1pliarmthetckrwdoftho~EIsmtbQROmTBtlW~ 1 
plawad m b n p ~ h e f m p r c c ~ ~ d d u 4 t o ~ ~ a n d ~ p d c d -  
rubr- br O r t s  to thc cwironmcnt or n c p h  impact W.1 mtodonm l 
~ d t o ~ p o d O k d ~ t a l i m p a c Z n n n I n ~ w h P r ? t b e f e s d b l l i Q ~  
tejllliqusskunLnown(such~plpmlpsEYCDP)orwhsrsdgntllcrnt~tkes~m~y 
d t ( s n c h u f r w g m d G ~ o r b S O d w ~ n ~ b o m h a ~ f l r b  - 
rtodcr). A w b m m ,  'geIluol nrtomimw pets mom weight In (bc i q a d  'mdurioru (han- 
d a s h a b I t l t p t o ~ c v t n ~ r u e h ~ ~ & t e a d t o b f o a u e d o n ~ s p s d a  
untika habitat pratedon whfch would banefit a broad m y  drpedca - 

~ & u w r a r e d R i ~ u ) w h m c o n r p a r i n g a l t d ~ ~ .  ~ o r a z a m p 1 4 t b a ~ 1 ~ ~ -  
( 1 ~ + 5 ~ m o n b e n o a t t o ~ d e ~ v s l u s r ~ . I ~ s g ~ ~ ~ 2 # 3 ~  
J w q g b i t ~ ~ ~ t o ~ I n c r e l w d v i n i t D t u r s m d ~ r u c t i o a a f o o u r  
~ticrmd#Zrwldpmvldep~ctiOnOtmorehPbirat~dcar~bggidOaddotbe~ 
d m h p m c w a t i c k  A M t h e r o b a o w e x e r p p l s b m P r b l e d ~ ~ w h s r s ~ ~ ,  - 
b s a s f i t i s h o r m k d k w t l ~ ~ ~ ~ ~ 4 a n d S , * n n ~ ~ # Z c p l l r f o r t h e m o ~ t ~  
for protc&g babitat d nearly twice u mnch am #5 lh a inoglcrl w h m  d d e r h g  
ibat "rsqulpition d old+ forat habitat would haw the hlgbsrt posdble benefit for 
1-j morblsd nNrroIst locwey.' - 

~hulaqaind&md&tbpbderwMcfi3u&radmajm--tbcrpinus 
LntmuMc~~iathcrpillte~o~buthfrc(thmughoutIheirnngeshooMbnseth6 
prinrlfy for taking .Ftiane that mort offdwly help &em m m ,  h would be imqmdble 
b t b c g o v e r n m e n t t o ~ ~ m ~ p o i n t o n r ~ ~ b d c d d c t h a t e n o u g h r e t l o a  
has hxn done ha rrmvay of marbled mm&u or harlequin dudw, for clrampb, if there 
ic more Wtnt proteedo11 tbat could be n u d e  to hartbox dadInca 
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pdmnrshutsnlatodtoths6cttM~sgQdumUltsdmCandidrtsn~onthc 
W o f ~ n e d m d E n ~ ~ ~ l w l c q u i n U u c k , m a r M c d ~ ~  
mmlc!, .od Mamgua Lrland wla Anal* d .LtcmrtIvc# for impcb/bua&b to those 192-9 
~dkdcspcdarhauldpmvldsd Fwtbmm,thaplanm&to00atab~.ddiW 
poky to e ~ w  that acqditim ofJ&h vaiue habitats for  arbla lad m u r r o l ~  and other 
d s d i n I o O ~ ~ t o d b t d o w u .  J 

- - 
&odd mico-wihkmw and mreatbd valuer 

~ c x l l y , w e a p p a c e ~ r e s t o r a t O a p r o J e c b w h i c h m ~ o r f a  
w h i c h t b c ~ t ~ ~ o i l s d m u o s s l b e d r t h s d a m m u l e u l r u r r p m ~  
accekxntedrscovaryofthsupperintddaIpmc. W e ~ n e r a l l y o p p w e ~  

luIon~-am~ntpr~#ctr ~ M c h w r a u l d i n c r e a r e t h r m m b u d ~ - & d  
d i a t o t & ~ a a d ~ m ~ a i t h r s l l d ~ ~ a r o l f # r ~ ~ s r  
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Alaska Program mcztor 

Response 192-1 

Passive recreational uses are implicitly considered in the economic effects with respect to 
recreation. It also is embodied in the concept of habitat protection and acquisition that is an 
element in each of the action alternatives. 

In the EVOS Draft Restoration Plan of November 1993 (page 3 9 ,  a restoration strategy with 
respect to passive uses reads as follows: "Any restoration objective which aids recovery of 
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injured resources, or prevents M e r  injuries, will assist recovery of passive-use values. No 
objectives have been identified which benefit only passive uses, without also addressing 
injured resources. Since recovery of passive uses requires that people know when recovery 
has occurred, the availability to the public of the latest scientific information will continue to 
play an important role in the restoration of passive uses." 

Response 192-1 a 

The suggested policies that should be included in the "Preferred Alternative" (our Proposed 
Action--Alternative 5) are represented in the array of alternatives analyzed and as such are 
available for selection in the record of decision and Final Restoration Plan. 

Response 192-2 

The results of the study were included in the Comprehensive Habitat Protection Process; 
Large Parcel Evaluation and Ranking, Vol. 1 & 2 released to the public in November 1993 
by the Trustee Council. This Working Document was used to prepare the DEIS, and is 
summarized in Appendix Table A. 1. The Habitat Protection Work Group interviewed the 
Principal Investigators of the study intensively in preparing the Working Document. 
Furthermore, this study showed that land on the north end of Afognak Island contained 
important habitat for marbled murrelets and pigeon guillemots, and it was instrumental in the 
Trustee Council's purchase of parcels AJV-02, and -03 surrounding Seal Bay, Summary 
field reports of the Congressionally mandated study are available on request from FWS, 
Region 7, Realty Division, Anchorage, AK 99503. The draft final report was completed by 
FWS, Region 7, and it currently is being reviewed in the Department of the Interior, Office of 
the Assistant Secretary for Fish, Wildlife and Parks. 

Response 192-3 

The analysis of effects in this EIS is intended and designed to portray the potential effects of 
restoration actions on the individual injured resources and services. Thus, the analysis and 
discussion of effects from habitat protection and general restoration projects was based on 
the potential effects to the individual injured resources or services and on their potential to 
restore the populations to their prespill levels. Because the proposed general restoration 
actions are intended and selected to benefit a particular targeted injured resource, there are 
few occasions where negative effects were discussed. However, where negative effects were 
identified, or where the outcome of experimental actions were unknown, these effects were 
considered when the overall conclusions that were developed. Project-specific NEPA 
analysis will provide further analyses and will assess effects of the proposed project on a 
broader rnultispecies scale. 

One of the d=culties associated with these analyses is that while habitat protection, general 
restoration, and research or monitoring are all restoration tools they have different 
mechanisms of restoration that are not easily comparable. Habitat protection provides great 
benefit for maintaining and stabilizing wildlife resources and the services that depend upon 
them because it guarantees natural productivity and diversity and prevents fbrther habitat 
loss; however, this is a passive, long-term measure. General restoration actions provide 1 

alternative tools that may be useful to accelerate the natural recovery process. Therefore, 
those alternatives that allow for a greater number of effective tools to aid restoration, were 
usually judged to have a greater potential overall benefit for restoration of the injured 
resource. 
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Response 192-4 

The analyses and discussion of effects from habitat protection or general restoration projects 
were based on the potential effects to the individual injured resources or services and on their 
potential to help restore the injured populations to their prespill levels as well as on the 
ability of the action to reduce negative impacts on the injured resources fiom either the oil 
spill or from anticipated human activities. (Also see Response 192-3.) 

Many restoration actions, particularly habitat protection and a few "general restoration" 
actions can affect other species besides those injured resources that are analyzed. Although 
this EIS shows the potential effects of the actions for the individual resources and services, 
the multiple-species or multiple-services characteristic has been an important aspect in the 
ranking of upland parcels and may be a factor that influences the future funding of specific 
restoration projects that may be proposed. In addition, a project-specific NEPA compliance 
document will assess multispecies or site-specific effects. 

Response 192-5 

These comments prompted a different approach to the analysis of effects to wilderness. The 
main concern of the analysis in the DEIS was the wilderness value of Designated Wilderness. 
The FEIS takes the wilderness characteristics of the entire EVOS area into consideration 
more comprehensively, including the wilderness characteristics of de facto wilderness being 
considered for habitat protection and acquisition. Alternative 5 does allow for projects that 
may increase numbers of visitors, but individual projects will still need to be evaluated by the 
Trustee Council to balance any negative effects of more visitors with the benefits to a variety 
of visitors and recreation service providers. The FEIS states that increasing numbers of 
people can negatively effect the wilderness characteristics of the area. 

Acquiring and protecting land interests adjacent to Designated Wilderness would benefit the 
wilderness by ensuring the continued extension of the wilderness-like character beyond the 
borders of the wilderness, thereby enhancing the continued ecological integrity of the 
wilderness. Similarly, logging adjacent to Designated Wilderness may be a negative effect 
on the wilderness because of the ensuing discontinuity of ecosystems and viewsheds 
extending beyond the wilderness boundary, as well as impinging noise and activity during the 
logging phase. This negative effect is recognized in the No-Action Alternative, Alternative 
1, as having moderate to high negative effects (DEIS 4-27; modified to high negative effects 
in the FEIS). The overlapping effects of acquiring private lands adjacent to Designated 
Wilderness may ~ i ~ c a n t l y  enhance public perception of recovery to wilderness. For this 
reason, the text of the EIS has been modified to more thoroughly include the effects of habitat 
acquisition and protection. This reorders the effects with a higher level of benefit accorded to 
Alternatives 2 and 3 and reduces the level of benefit accorded to Alternative 5. 

Response 192-6 

We concur that our effects analysis regarding marbled murrelets needs strengthening. Our 
re-evaluation of the effects of Alternatives 2,3,4, and 5 are reflected in changes fiom a high 
benefit for all alternatives in the DEIS, to the following: Alternative 2, high; Alternative 3, 
moderate: Alternatives 4 and 5 Low. However, even this re-evaluation needs to be qualified 
because of the paucity of data on murrelet nesting densities. The actual benefit to murrelet 
restoration fiom acquisition of any given parcel will depend on the actual nesting density of 
murrelets within the parcel, data which are lacking for the vely large majority of parcels. 
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Old growth conifers with adequate amounts of moss on large horizontal limbs constitute 
"prime nesting habitat," but surveys by the FWS at sites scattered throughout the EVOS have 
shown that there is not necessarily a direct correlation between the amount of old growth 
forest and the nesting density of marbled murrelets. 

Response 192-7 

Alternative 5 attempts to strike a balance between habitat acquisition, general restoration, 
and research and monitoring. Each of these restoration actions could benefit an injured 
resource in different ways. For example, drowning of marbled murrelets in fisheries' gillnets 
could be addressed under Alternative 5, with studies that could pinpoint fishing methods or 
alterations in fishing gear that would reduce murrelet mortality. Research and monitoring 
designed to better delineate murrelet distribution and abundance in nesting habitat on land, 
and in foraging habitat at sea could help prevent further impacts by providing information 
necessary to prevent further injury. For example, if further monitoring showed that certain 
areas or times held large concentrations of murrelets, fisheries regulations could be designed 
to avoid these areas and times. The actual implementation of such regulations would be the 
responsibility of the individual agencies responsible for the resource. 

Without adequate baseline data for a resource, it is difficult and often impossible to separate 
injury due to the EVOS from other anthrogenic factors such as possible overfishing, and from 
natural population fluctuations due to cyclic changes in oceanographic conditions that affect 
prey supplies. For example, populations of black-legged kittiwakes and harbor seals, for 
which there are good baseline data, have been in a long-term decline across the Gulf of 
Alaska. Finally, although marbled murrelets were clearly injured by the EVOS, this species 
remains the most abundant seabird in Prince William Sound in summer. Four years of post- 
EVOS boat surveys (see Response 192-8 below) have shown that the population of marbled 
murrelets in Prince William Sound may be stabilizing, and possibly be starting to increase. 
However, a minimum of 5 years of population data are needed to indicate a trend, which 
underscores the importance of continued population monitoring. 

Response 192-8 

The Draft EVOS Restoration Plan defines recovery of the injured marbled murrelet 
population as: " . . . when population trends are stable or increasing." However, "recovery" 
of a population that is undergoing normal cycles is d=cult to define precisely. Separating 
abnormal influences on a population like the EVOS from normal influences like a possible 
declining food base due to changing oceanographic conditions are difficult at best. Like most 
of the injured resources, there were few data on murrelet populations in the EVOS zone 
before the spill, and none immediately preceding the spill. Nevertheless, 4 years of post- 
EVOS data (Agler et al., written comm., 1994) for Prince William Sound marbled murrelets 
suggest that the population may be stabilizing. Population estimates for all of Prince William 
Sound were: 
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The estimate for 1993 is approaching the low end of the most recent prespill data in 1972 
(206,000-402,900). Moreover, population estimates of marbled murrelets within the spill 
zone of Prince William Sound did not show an oil spill effect compared with the nonoiled 
zone, such as shown by several other species. While a minimum of five years of data are 
needed to indicate a population trend, these data are more indicative of stability or increase 
than decline. 

Year 

1989 

1990 

1991 

1993 

In our view, parallels between circumstances hundreds or thousands of miles to the south and 
the recovery status of marbled rnurrelets within the EVOS zone should be drawn with 
caution. Although the marbled murrelet is listed as threatened in Washington, Oregon, and 
~alifokia, it has been the most abundant seabird in Prince William Sound in July during 4 
years of small boat surveys after the spill. 

Population Estimate 
(*95% confidence interval) 

89,900-124,800 

63,600-99,199 

86,400- 126,600 

1 17,400-201,500 

The Draft EVOS Restoration Plan defines recovery of the injured harlequin duck population 
as: " . . . when populations have returned to prespill levels, or when d8erences between 
oiled and unoiled areas are eliminated." Four years of post-EVOS data (Agler et al., written 
cornm., 1994) for Prince William Sound suggest that harlequin duck populations throughout 
Prince William Sound have been higher since 1990 than the most recent prespill estimate in 
1972. Population estimates were: 

However, despite seemingly high population levels, the harlequin duck population still has 
not recovered. Breeding has been abnormally low in portions of the oiled zone studied in 
western Prince William Sound, and populations in the oiled zone are abnormally low 
compared with the unoiled zone. Under the above definition, the population will have 
recovered when a trend for normal breeding has been established in the oiled zone, and when 
there is no longer an oil spill dec t  for lower numbers of harlequin ducks in the oiled zone. 

Year 

1989 

1990 

1991 

1993 
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Population Estimate 
(rt95% confidence interval) 

2,600-5,200 

5,800- 12,800 

5,100-1 1,400 

5,700-10,980 



Response 192-9 

There is no requirement in the Endangered Species Act that category 2 candidate species be 
analyzed in the EIS. The requirement for consultation and biological assessment are 
included in Chapter 1 and Appendix E of the FEIS. 

Response 192-1 0 

Changes have been made in the text to clarify what is intended by a restoration reserve. As 
stated in the DEIS, it is intended for future restoration needs. Such needs could include any 
action consistent with the policies to be contained in the record of decision and Final 
Restoration Plan and the MOA and Consent Decree. 

Response 192-1 1 

The EIS discusses the types of projects that are consistent with each alternative's policies. It 
would require a great deal of space to discuss the specific projects which may or may not be 
approved by the Trustee Council. There have been thousands of pages of projects submitted 
and that have not been approved by the Trustees over the past 3 years. Those interested in 
submitting proposals can obtain copies of the past work plan from the Oil Spill Public 
Information Center. 

Response 192-1 2 

Thank you for the comment concerning the inclusion of an option setting priorities for habitat 
acquisition in the Nellie JuanICollege Fiord and other Wilderness Study Areas. The Plan 
does not set priorities for specific areas, however. The Plan sets program areas of emphasis 
for later project specific planning and decision making that will be tiered on the broader 
program plan. It must depend on the analysis and priorities set forth in the Large Parcel 
Evaluation @VOS Trustee C o ~ c i l ,  November 1993). 

The transfer of fee simple title to the Federal Government does provide Congress with the 
opportunity to assess lands for inclusion in the Wilderness System. It does not, however, 
ensure that those lands will become Designated Wilderness or even Wilderness Study Areas. 
For the purposes of this analysis, identification of lands that may or may not be designated as 
wilderness is not in itself a benefit to any resource or service. 

Response 192-1 3 

See Responses 192-5 and 192- 12. 

Response 192-14 

The reason Designated Wilderness was listed as injured in the Draft Restoration Plan was 
because of oil on beaches within existing wilderness. The analysis considered not so much 
the enjoyment of visitors, but rather the appreciation of reducing the impacts of residual oil in 
Designated Wilderness and Wilderness Study Areas. Removing residual oil is viewed as a 
direct benefit to wilderness. Changes to public perception are viewed as likely, but indirect. 
The EIS is a programmatic document and does not evaluate the technical feasibility of 
individual projects. The Trustee Council will, during its annual project reviews, have to 
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evaluate the benefits of specific oil-removal projects to balance potential disturbance with 
potential benefit. 

Response 192-1 5 

The EIS used the information and ratings fiom the Large Parcel Evaluation and Ranking. 
That information evaluated the potential benefits to 19 species and resources. No single 
species was singled out as the one to be evaluated for the EIS process. In order to evaluate 
the impacts consistent with NEPA, it has been necessary to discuss them one resource at a 
time. In making a decision in the record of decision and Final Restoration Plan, the Trustees 
will consider all the impacts to all the resources. 

Response 192-1 6 

A more detailed explanation of the ecosystem approach is included in Chapter 2 and will be a 
part of the Final Restoration Plan. 

Response 192-1 7 

The titles of the alternatives analyzed in the EIS are those that have been used extensively in 
public documents since April 1993. It was felt that it would be confusing to the public to 
give them new titles at this time. 

Response 192-1 8 

Due to the documentation of the shifting of recreation use areas and continued increases in 
tourism following the EVOS, the analysis continues to anticipate effects as presented in the 
DEIS. The analysis accounts for shifts in locations and types of recreation and tourism away 
from areas impacted by logging, and even to recreation that may be enhanced by the changes 
to the landscape created through logging. Overall, some impacts to several user groups 
would be negative, but the degree of negative impact may be cushioned by those shifts. 

Response 192-1 9 

It is correct that development adversely affects wilderness values. Since the original analysis 
focused on the effects to Designated Wilderness, rather than on the wilderness qualities of 
non-Designated Wilderness lands, and since no logging will occur in Designated Wilderness, 
the direct effects of logging were not considered. However, given that actions on non- 
Designated Wilderness may affect the wilderness characteristics of wilderness lands (see 
Response 192-S), the text of each of the alternatives has been modifed to reflect the 
anticipated impacts of extractive, activities. 

Response 192-20 

See EIS Appendix E for the response by the FWS, Region 7. We changed the estimated 
effects of the No Action Alternative in the EIS from "low-to-moderate negative" to a 
"moderate negative." Judging the effects of the No Action Alternative is diffcult because 
there are so many variables and unknowns. We based our assessment that this alternative 
would result in a moderate negative affect on several factors. Mainly, much of the potential 
nesting habitat in the EVOS region is already protected, or in a de facto protected status; 
e.g., no logging in Kenai Fjords National Park, or in western Prince William Sound (Chugach 
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National Forest) as long as it remains in a Wilderness Study Area status. See also Responses 
192-6 and 192-8. 

Response 192-21 

With a scarcity of studies on rates of population change in common murres, it is appropriate 
to consider all available information to estimate recovery time of the injured murre 
,population. Since the timing of breeding and productivity rates was normal in 1992 and 
1993 at the Barren Islands, and happened much sooner than earlier predictions, it is possible 
that murres could recover within 20 years. At the same time, we believe in the possibility 
that it could take as long as the 80-100 years estimated by some workers. We will alter the 
wording to reflect the breadth of opinions among murre workers that murre population 
recovery could take several decades, or it could happen within 20 years. 

We have changed the wording of the conclusion for Alternative 1 regarding murres to agree 
with the discussion of murres in Chapter 3, Affected Environment. 

Response 192-22 

See Response 19-1. 

Response 192-23 

See Response 192-5. 

Response 192-24 

Not all recreational activities negatively affect wilderness values, however, some 
recreational activities are in conflict with wilderness values. The effects analysis recognized 
these and considered them in the conclusions reached. It is important to recognize that under 
the No Action--Alternative 1 sigdicant degradation of the existing wilderness values is 
assumed. Each of the action alternatives would benefit these values even in the presence of 
increased recreation. 

Only the State Legislature and Congress can designate wilderness, so wilderness designation 
is not an action that may be analyzed as part of the EIS. 

Response 192-25 

We concur. The EIS will be changed to indicate a low benefit from Alternative 5. See also 
Response 192-6 above. 

Response 192-26 

You are correct in asserting that the benefits to wilderness may be offset somewhat by 
increases in kinds of human activities. However, the EIS is intended to analyze the overall 
benefits as they pertain to Designated Wilderness and wilderness values, and few of the 
actions proposed or possible under Alternative 5 will have high levels of detrimental effects 
on those Wilderness Areas or values. You also are correct in pointing out the potential 
impacts to wilderness without permanent protection of land. The text of the alternatives has 
been modified to reflect those impacts. See also Response 192-5. 
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Thank you for your comment suggesting that it is illogical that less money would be available 
in Alternative 5 for general restoration even though more types of projects are proposed. 
Alternative 5 policies allow for a wider variety of projects to be considered, but does not 
require that they be funded. Individual projects must still stand on their own merits for 
funding. That is, even though more types of projects are possible, it does not mean that more 
projects will be funded. 

Response 192-27 

The impact analysis does include habitat considerations as well as other actions on the 
resources. The protection of valuable habitat and the restoring of injured habitat through 
general restoration actions have been analyzed. 

Response 192-28 

The EIS has been revised in response to this comment. 

Response 192-29 

The resources and services specifically addressed in the EIS have documented injuries as a 
result of the EVOS. Therefore, it is likely that restoration actions will be taken for these 
resources and services. Additional resources, such as other shorebird species or other 
seabird species, may be incorporated into the restoration program if sufticient link to the oil 
spill is determined through the monitoring and research program. This EIS does not 
preclude the restoration of any injured resource or service. 

Response 192-30 

The names shown in Table 1 - 1 are the common names of species used in public comments 
during scoping for the EIS. 

Response 192-31 

There are no proposals at this time that are inconsistent with the Kodiak or Alaska Maritime 
Refuge plans. Should proposals arise in the future, they would be evaluated in a site-specifc 
NEPA analysis. 

Response 192-32 

The Trustee Council cannot dictate how any agency is to manage its lands. How the State of 
Alaska chooses to manage its lands in the Prince William Sound Area Plan is the decision of 
the State and outside the jurisdiction of the restoration program. 

Response 192-33 

Additional information about procedures for permitting and planning associated with 
fisheries projects (including Regional Comprehensive Plans) and aquatic habitat alteration is 
included in Appendix C. The text also has been modified in response to this comment. 
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Response 192-34 

The Restoration Plan identifies several resources that were injured by the EVOS that are not 
focused on in the EIS for the reasons stated in Chapter 1 pg 19 and 20. These resources 
include: bald eagles, black oystercatchers, some intertidal organisms, killer whales, subtidal 
organisms, cutthroat trout, Dolly Varden, river otter, and rocHsh. These resources remain a 
part of the overall restoration program, and they have been considered in the Comprehensive 
Habitat Protection Process; Large Parcel Evaluation and Ranking, Volume I and I1 (EVOS 
Restoration Team, 1993). For many of the resources, no general restoration actions other 
than management actions have been identified; if habitat improvement projects or other 
restoration projects are identified in the future, they will be considered. 

Response 192-35 

The Fish and Wildlife Service's responsibilities defined in these acts, and in the Alaska 
Seabird Management Plan, are implicit in the management purposes listed in Chapter 2. 

Response 192-36 

We spell out possible methods of "predator control" in the appropriate sections of Chapter 4. 
To reiterate, "predator control" is a generic term that is more inclusive than killing alien foxes 
and rats on islands. Suggested possible methods first include determining the severity of 
predation at individual colonies, and experimenting with nonlethal ways of controlling 
predation. 

Response 192-37 

There is no correlation intended between the amount assumed for general restoration and the 
variety of projects consistent with the policies contained in an alternative. More money could 
be spent on a small group of project types. 

Response 192-38 

The text has been revised in Chapter 2 to clarify the restoration reserve. The questions 
related to how the fund may be invested are governed by the MOA and Consent Decree. 
Currently, the funds are held by the Federal Court Registry Investment System (CRIS) but the 
Trustee Council may consider actions to invest the funds for greater returns than are currently 
provided by the CRIS. 

Response 192-39 

The high benefit listed for marbled murrelets in the table falls within the high, moderate, low 
scheme that was used for all injured resources. Table 2-4 (Definitions of Impact Levels) 
notes that a high benefit for recovery of birds would be indicated when, "High probability of 
substantially enhancing population level, productivity rate, or for reducing sub-lethal injury 
throughout EVOS region." We believe that Alternative 2 would provide a high benefit for 
marbled murrelet recovery under this definition. 
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Response 192-40 

The definition of impact levels for many of the resources includes a component that considers 
the ability of the restoration actions to reduce negative impacts &om either the oil spill or 
from anticipated human activities. This would include the effects of protecting critical 
habitats; however, since this is not a project-specific EIS the Large Parcel Evaluation 
Rankings were used to evaluate the effects of habitat protection of upland parcels on the 
individual resources, and the data are i n ~ ~ c i e n t  to define "critical" habitat locations for each 
resource. 

Response 192-41 

The Draft Restoration Plan addresses Designated Wilderness Areas rather than the 
wilderness qualities of non-Designated Wilderness lands, so the definitions of impact levels 
were developed as they pertain directly to the effects on Designated Wilderness. However, 
the wilderness qualities of non-Designated Wilderness lands do contribute to the wilderness 
values of Designated Wilderness through extending wilderness character and maintaining the 
integrity of wilderness ecosystems (see 192-5). Therefore, the definitions of impact levels for 
wilderness have been modified to include impacts to the degree of solitude and quiet, absence 
of permanent human activity, and intact, natural qualities of the ecosystem. 

Response 192-42 

A map with the Wilderness and Wilderness Study Areas has been added to Chapter 1 of the 
EIS. 

Response 192-43 

See EIS Appendix E for the response to this comment by the FWS, Region 7. Candidate I1 
status outside the EVOS area may have little bearing on recovery in the EVOS area. 

Response 1 92-44 

The citations for written cornmunicatfons are shown in the bibliography. These refer to 
unpublished information from experts or other knowledgeable people that has been used in 
the preparation of the EIS. 

Response 192-45 

The EIS will be rewritten to reflect harlequin ducks in Prince William Sound nesting in 
subalpine, upper elevation limits of old growth mountain hemlock-Sitka spruce stands. 
Within the EVOS area, harlequin ducks also nest in Kachernak Bay in brush along alpine 
streams, and on Kodiak Island along streams in grassy meadows (Patten, oral comm., 1994). 

Response 192-46 

The status and general conservation problems of marbled murrelets south of Alaska will be 
mentioned in Chapter 3 of the final EIS. However, the status of marbled murrelets outside 
the EVOS area may have little bearing on the species' recovery within the EVOS area. The 
marbled murrelet is the most abundant summer seabird in Prince William Sound. 
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This EIS is intended to analyze the effects associated with the oil spill restoration program. 
The material cited is merely historical fact and is a matter of public record contained in 
documents associated with the Trans-Alaska Pipeline. 

Response 192-48 

As stated on page 3-48 of the DEIS, "The 1990 economy for the EVOS area and for 
Anchorage is summarized in Table 3-3 for the EVOS area. Anchorage is added to the 
EVOS area because there are so many strong linkages between the economy of this area and 
Anchorage, which is the nearest large economic center to the EVOS area." The authors are 
not aware of an economic model with the capability of accounting for economic activity 
related to subsistence activities. Furthermore, subsistence activities have intrinsic value as a 
part of the Native culture which cannot be assigned a monetary value. As explained in the 
introduction to Chapter 4 of the DEIS, an attempt was made to modify the IMPLAN 
economic model to measure effects on the recreation sector, but this was not possible due to 
the structure of the model. A search was conducted among recreation experts for an 
economic model appropriate for analysis of effects on recreation in this EIS, but none was 
found. 

Response 192-49 

The material referenced in this comment is introductory. The specific impacts are analyzed 
later in Chapter 4. 

Response 192-50 

The DEIS does not attempt to measure impacts of the EVOS. The year 1990 has been 
selected because it is a relatively recent year for which solid economic data is available. The 
differences among the effects of alternatives is the important point of the analysis. 

Response 192-51 

We will alter the wording to reflect the breadth of opinions among murre workers that murre 
population recovery could take several decades, or it could happen within 20 years. Possible 
recovery within 20 years is not idle speculation, but is based on 20 years of Alaskan data. 
Inclusion of this information, that murres could possibly recover within 20 years, provides a 
balance for other predictions of a 80-100 year recovery time. With a scarcity of studies on 
population change in common murres, it is responsible to consider all available information 
on possible recovery duration for the injured murre population. Furthermore, observations 
that the timing of breeding and productivity rates were normal in 1992 and 1993 at the 
Barren Islands, and observations that this return to normal behavior happened much sooner 
than early post-spill predictions, also tend to support predictions of a possible shorter 
recovery time. 

Response 192-52 

A 1987 report of an immature marbled murrelet found on the forest floor above Patton Bay 
will be included here. The most recent timber harvest data for Prince William Sound and 
Afognak Island are now inserted in the text. 
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Factors that influence the location of marbled murrelet nest sites among different types of 
forest and on the ground are still under investigation. Specialists with this species were on 
the panels that evaluated the large parcels as part of the Large Parcel Evaluation and Ranking 
Process. The results of their analysis were used in evaluating the impacts of the various 
alternatives. The benefits derived from habitat protection also included the results of their 
parcel evaluations. 

Response 192-53 

See Response 192-5. 

Response 192-54 

The techniques for cleaning oiled mussel beds are still being developed and tested. In 1994, 
a method which uses hand tools for lifting mussels away from the oiled sediments was tested. 
Results from these sites were not available prior to completion of this EIS. 

Response 192-55 

The text has been revised in response to this comment. The benefits from habitat protection 
were derived from the staff analysis of the information contained in the Large Parcel 
Evaluation and Ranking Process which included the results of the Afognak Island studies. 

Response 192-56 
I 

The information fiom the study was included in the Large Parcel Evaluation and Ranking 
Table A- 1 is taken from. 

Response 192-57 

Potential negative effects from hatchexy-produced fish are identified and presented in 
paragraph form in the EIS; however, the primary focus of this programmatic EIS is a 
description of all restoration "tools" that may be used to benefit the restoration of injured wild 
stocks. As with any tool, these will be useful only if applied in a safe and appropriate 
manner to restore injured wild stocks. The conclusions in this programmatic EIS are derived 
from the discussion and are intended to determine if the array of actions may be useful in 
achieving the desired result (i.e., restoration to prespill conditions for that resource). 

In addition, after a restoration project is proposed, a NEPA compliance document will assess 
multispecies or site-specific effects. 

Response 192-58 

See Response 192-14. Also, the analysis of Alternative 3 states that public information and 
marketing would not be funded. The text of this section has been modified to clarify the 
analysis. 
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Response 192-59 

The small parcel nomination did not close until July 15, 1994. It was not possible to include 
the information requested in the EIS. This information will be made available to the public 
in the same or similar fashion as was the large parcel information. 

Response 192-60 

The text has been changed to include the suggested activities and projects in the cumulative 
case. 

Response 192-61 

In combination with the effects of the Proposed Action, the cumulative effects of the 
considered projects may have considerable localized negative effects on the wilderness 
characteristics of some lands in the EVOS area. Few of the analyzed projects may have a 
significant effect directly on Designated Wilderness, but the effects may indirectly include 
Designated Wilderness lands, especially should a marked increase in visitors to Designated 
Wilderness result. The text of this section has been modified to clarifil the analysis. 

Response 192-62 

The limitations of the IMPLAN model are acknowledged and described in Appendix D and 
in the introduction to Chapter 4. The important assumptions made with respect to the 
IMPLAN model are described in Appendix D and the introduction to Chapter 4. Passive 
recreational uses are implicitly considered in the economic effects with respect to recreation. 
The MMS has socio-economic information for the spill-affected region. However, most of it 
is prior to 1990. The most current relevant information and analytic tools available are 
considered in this EIS. 
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THE WILDLIFE SOCIETY 
ALASKA CHAPTER 

P.O. Bos 20604 
Juneaq AK 90802 

1 May I993 

Dr. David E. Clibbonr 
-on Valdaa Oil Spill ?k\lPtao Cwndl 
866 G. street 
Anch-,A.K 90501 

Doar Dr. Qibb-: 

The W m  Society, hmdd in 1857. k a nocrp~6t a h t i t i c  aud edumtlon 
orgmkntha ofpraFadorrnl~ a h  in dW rnrearnh, managemant, odut!atbn 
and administration. The 8odw publiahrrr rdsntltlc fad snd a 
mo-ph a d o &  Tbr Alukr Chptm &The WildlIII W t y  her &out 590 
members, We m m d y  W our ur.m.l mnetinp. in Juneau and adopted a 
resototcon urging ths Oil SpiU Ruotoo C d  to ~onddrr &a aadovmant of 
chatred pordtiona in the M o l ~ m l  dencar with &a UalvOnif of Alaska ryttam 

Our rtadution dtma Mt aped& the typm dpodtionu that might beat br auikd to 
meet the rwtmatim go& Myself and other membarr tha Alarka m p b r  wduld 
gladly prMide nrorv detailed mggeutionr to the Oil Spin 'ltustor C d  .hut tha 
typerof~rhPtcOaldbertpmri&thetyper ,dbio log lea l ia f~rmet ion~  
education that nill be ~ded inta tha fitme. Endowed dveruity &airs would 
pmvide helghtaned rasearch and whmtion within tho afAluls. Lhnt will 
b u t  all Na&nn#. 
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RESOLUTION OF THE AlMKA CH4F'TER OF 
THEWILD-$OCm 

by the ~mll Oil spin, rha 

WBKREAB,thr,Ud@dm.Leodvboruaapampdrk~dtion 
for ~m4iow8dEhPln;  
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Response 197-1 

It is unlikely that all effects from the oil spill will be fully understood even when receipt of 
the final payment &om Exxon occurs in the year 200 1. With this in mind, the Trustee 
Council has proposed a restoration reserve as part of the proposed action--Alternative 5. 
However, under the Memorandum of Agreement (MOA) and Consent Decree that governs 
the use of the joint trust funds, the Trustees must unanimously agree on any decision 
regarding the use of the funds. Thus, an endowment that provides funds for restoration 
activities to a management board, grant making orgariization, or university that would then 
distribute funds at its discretion, does not appear consistent with the requirements of the 
MOA. The authority to make decisions regarding the use of the funds would be delegated to 
an entity other than the natural resources trustees or the Trustee Council, in violation of the 
terms of the MOA. The proposed restoration reserve, however, does address the need for 
long-term restoration activities such as monitoring, research, and general restoration, which 
is consistent with the use of funds advocated by proponents of an endowment. 
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World Wildlife Fund J U L - ~ Q - ~ ~  FRI 1 8 : ~  MRLD UIDLIR F ~ W I  

WWF 

S r r a m V ~ b U S p i u ~ ~  
&Wc!&mU& 
crc Mr. lodKulm 
6 ( 5 0 ~ S u l t e U ) l  

M 99SOl-9151 
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Businesses 

Annies McKenzie's 
Boardwalk Hotel 
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Four Corners School 
of Outdoor Education J ~ Y  28,1994 

- 

Bar  C o d  

I am urging you to uae the settkmentfunds to a& private lands within Chugah 
National Forest, Kenai National Park, AIognak Island and Kadidc N a t W  
W W  Refuge. It is a unique opportunity to taw the funds acqulred by a negative 
event t6 affect a poeitlve outcome. 

I have ansidered on m y  occa&ns reeing Abskn fn all L beauty and rplendor. I 
haw refused the urge thus far in a kt-ditch effon to foll Wally and hls pditifs 
w p d h g  the envimnment. His d policy, his oil drilling ud exploration inkmts, 
hts wetlands wlidos, Pnd the list mee M have made me cmnmhd to pre rvhz  what 
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Kachemak Bay 
Wilderness Lodge 

Wa virb 04 way Wenll yon rer fbC VOZI that 10 w ~ w 1 ~ .  
raving ton=& habibab rooborablss. Yo era mmp~leriy  W k l u l  
for b h m  KaCbeawk URY Otatm P l t X  buub.ck. and kCagn=k Tm18nd 
#en1 Dmr r*&oro'cion ~ P P X Q ~ L ~ ~ Q L ~ R ~ .  

wa reel is i m  important to ulor large ~urch*mw, not 
Cr-kd r s r m g r ,  Ce km8 an *oomy.bem inlrrc;.b. 'Ilu Llm%a' 
rlphtm tor tin Lyak m r o a  f- ma rx.lplo. Suyiaw b b r  ti- 
rl#ntm ia  cruc*8l =rmwm SiLm ameu ~ u y .  Rude lLvrr .  tocC 
Ur~vioR, and diq~mon 8ny wits b l p  mmatr buainwrao oonblrnao 
to davalmp tmrrfma and nnmamlnl tirhtns - dhlch m Crnl 
couXd b. Qtm C u t u r m  brckknio ol Alam*.*e e o o n q .  Plbamm 
Seek ab 4h1m in a l n r ~ r  mp+ah.rmlvo, lanp-tmrr p1.n. 

R hop. bhDa oovmrnar nickel and &wdmrian Omndor will 
rgvan Chnl bhlr p~mbes(rien e l  lrrs* b r m o  uill b+ ah.. uow 
profitable for riil#m In bbm lone kern. 
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Koncor Forest 
Products Company 

KFP Koneor f o m s l  Products Company 

&l! fi:fY;l. 541.U iP 
A?:rn'(I;e, ,V.I&:J 99%; 
(W7i !d#7.1335 fN( f U 7 1  %>IS':; 

Exxm Val& Trurrce Council 
645 G Stred 
h c h o r l g e  AK 99501 

Greeting: 

1 am p l e d  to be .Me to m i  on your Restoration Plan DrsA Envir-tal lmpsd 
Statern It addrcssea the issues very well and pnsmts 1 gDqd ran e of alteMtivcq 
Allematire 5 (the proposed action] is the rnwl aUractive sure a emYhasii Monitonnq and 
Hercarcb more thu, the ather altemrtivy yet still maintains a ~ood&lancc of R~~ d 
Habitat Protection 

Funds for monitoring and racarch have always been very limited d arc bocolrj wcn rorc 
dif3cuh to obtain. Buc reseat& chat pmvidn s ~ b d  nnswen to q u d o n r  b proba8ythe most 
important tool for ensuring the continued health and proteetim of the oil impacted yea.% Very 
Ftle quality rewsrch has addrewed the.rwri@ fimccio~ng of tbtw ecosyst-. Th18 lus.resulted 
m ditticulr or svcn qucslmaab)s duaminatm of oil Spill cffwlr aJMi approp te  ~SSlOCPltOIY 
techniques. As &M!M Frank Murkowski stated in hir recent (7-30-94) edttorial in ths 
Anchorage Daily News: "What's missin isn't federal or stnte lend. but lon8-tcrm r-ch on the 
fish and wildlife nsourceo of ~rince ~ i l b n  h n d  and r Fteady. guaranteed sourw of  funds that 
will make such studies psible'. 

By emphasizing Monitoring and Rasearch, AlterMtive 5 represeats an excellent opponuniiy to 
find lonn-term research. But meat C U ~  h u l d  bc exercised in dctsrminhs and ~riai l iz imr 
appmptilate r e d  topics mihat the most important basic and a p p l i  q&stiois are d&cued. 
Many natural ar perceived declines in fish and wildlife p o p u l h s  have beea blamed on the dl 
spill, restoration rfforts, m#or timber hmest In the area Many proposed topics b the past have 
been very queslionable and seem to simply be looking at the large amount o f  money available 
instead of uty wdvlly thought out objjeclive, 

Hab~tat acquisit~on is a viable method L r  addruvn d impacts but the idea ofwil1in.g sdlcr and 
willing buyer anno( be overem@sized There is 8w guod potential for B wide -y of 
cooperative agramcnk with pnvatc landowners to pmtect widlife ad fish hatilat. T h i s  could 
llso be very @It d t c d k  Gncc ;( may d u c c  the need to actually the purchase land. 

Sincerely. 
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T h e k ? v d a f ~ E d m n g c n r d s b k a d d r o b a s d , L ~ , t h e ~  
ofin~traacwlumc~onuildan~bdtwri~E~lrVZthtbec*asltkrdd 
uae,the~uga&Nationel~sndLcAlerJrn m c d d ~ ~ r r t  
f & n g m O ~ & e o f u i . i W g & l a d d u o ~ d c p t a t m M o l o ~ m  
sound ms) thot ia luukimw 8COlo&ierlly, acddly, and all*. 

~ a n d ~ ~ ~ i 4 t h e ~ e ~ l o d b J a o c o m p l i s e t h i s  
cnd.Edwdadei#rUwstfaouphapogramsucha3LeaMNo'Plowrouldalso 
oDntribute to the Ioqg t am reaway of the ecosystem. B a d  m the pXdd advent 
ilnpaaofAltgaatlvsSa~wildaneaavatuarnnd~lreaaNOLS~pparreeths 
F=P-'- 
T h a n k y o u f a y a r r t i m e r P l d ~ o C t h e ~ P F o t r c t l a a c e r d ~ i o 6  
plogram's vital rPk in tb rcc6vap of the pm(a EVOS scogrwem. 

Response 165-1 

The comments concerning creation of new recreation opportunities express a valid and 
important concern. The strategies identified in the restoration process which address damage 
to recreation have been varied and, due to the differences between user groups, sometimes 
contradictory. For instance, the wishes of users of developed facilities are mutually exclusive 
of those of undeveloped sites. The DEIS is required to analyze the effects of actions 
possible under the various alternatives, and does not determine which actions will take place. 
Since the policies guiding Alternative 5 allow for the widest range of possible activities of 
any of the alternatives considered, they therefore require analysis of the widest range of 
activities. Rather than promoting new facilities, trails and recreation sites as a means to 
improve services, Alternative 5 attempts to identify types of projects as an array of 
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possibilities that may restore or enhance those services. Projects may be funded under 
Alternative 5 only if they benefit the same user group that was injured, and must be 
consistent with the character and public uses of the area, which severely restricts the kinds of 
projects possible in many areas and reduces the potential for si@icantly compromising the 
exceptional wilderness quality of Prince William Sound. Further, Alternative 5 recognizes 
that recovery of recreation is largely dependent upon recovery of the natural resources and 
rates the benefits to recreation and habitat acquisition and protection as moderate to high.' 

The comment concerning limits of acceptable change is appreciated. The analysis associated 
with establishing limits of acceptable change may indeed become part of individual project 
proposals. However, State and Federal agencies must address the degree of effect and the 
level of change likely or desirable for those actions (at the project level) that are funded to 
occur on public lands. The Trustee Council funds projects for implementation to restore 
injured resources and the services they provide. Addressing limits to acceptable change, 
therefore, is more appropriately addressed by State and Federal agencies in keeping with 
their particular (and varied) mandates, prior to implementing the project. 

Response 165-2 

The definition of beneficial effects to Recreation and Tourism (Table 4-2) includes increases 
in numbers of users, but it also includes increases in protection or improvement of recreation 
quality. The definition of what constitutes "recreation quality" differs among recreation user 
groups. The analysis attempts to balance the impacts over the spectrum of recreation and 
tourism user groups and finds, overall, moderate to high benefits for the services. The 
Trustee Council will consider the potential negative effects of individual projects against the 
potential gains for the services produced by those projects during its evaluation of projects to 
be funded. The EIS is required to take a wider, more programmatic view. 
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Norton Sound Health 
Corporation 

TO: EVOS T~Itba CWUICil 
Athd DEIS bmumb 
645Gme# 
Andmmp AK 99501 
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Prince William Sound 
Aquaculture 
Corporation 

July 26,19@4 

EVOS Tnrsteg Cwndl 
645 G ShWt 
Arlchorege. W £a501 

Prince WllllPm 8wnl A q m r e  cwpomWn (PWSAC) ifi tha r W l d  aclus@~e 
~brwlatla b t h o  Pdncu Wiim SoundArecr,andmrscreat#l wrdsrthe Ullaks 
private Non-pm Hamy M (1974). RegloMf owdatlo~ am compr(ood d 
r a w e m -  d eommeM Uabennon. rpart iidwmm Dmrwubm, cgmmerdd 

ol& state's depleted and deprasseb curlmon bhery. PWSAG6 BoMl d 46 dlrpdorr 
rclpresents cDmmrnHies d PWS and ueen d he ama saknon reawraw. 

various bialoplcel .nd habii  reaource~ and lureocidbd esnrlces wem hjmd by Ols 
OIxon V8&2 Oil @N, W n g  salmon ancl salmon hsnrcutlng. Restontbn d lhs dled 
arm rssowcee and rervieab can W teke pi- fdl~wlng ths 'Pmposed Adian Dw 

U t e ~ ~ t a r g e t e u r b s t a n t b l f u n d s ~ r e ~ e a r c h , m o n i t O r i n g a n d r e b ~ ~ w e l l ~  
habitatprotecEkn.ndas~tiandrmtomUon~hd. O f g t ' W v b I h s  
~ t l o n o S ~ ~ r c l r v l c e s h P W S ~ ~ ~ u d ~ U W  
adMtle8 autlined under thQ prefemM dtemtive. A Ww d @chWb$M Md 
procedures am nc~rnmended whlch ur olpported by PWSAC. ChwW 9 d Ih. Dra# 
U S d w a d e a p l c h r n d ~ . I l s c t s d ~ M d I h s l n l ~ a u w d b f l e h e r k r  
and developmen! @Is) wMch uu, k retumad ta m-apUI c o n d l h  by eucb lwtoratbn 
activities. 

Chater 4 ot the OrPR EIS (Envkonmm cfwwwmms) prwidm a W W d  

good h k - k & m e n t  8ttabgy to harvest hatchery s@ck# b # s n M  ud 
supported by PWSAC. 

~ ~ P o t M t l e s c l r a ~ W l h s y m a y h e ~ k w s h o r t t e r m b s ~ w l m k r ~ e U f o _  
c y d e d p l n k l a l m r w ~ k t t h k r y l m k n m a m m r e d u h i a h .  Uthouphthe 
draREIS ind l~@126) tha tbngmet f8cE806wmrora l ld the~ec t ions  
W p i n k p e h m w , m a y b e r e P l l z s d i n 6 t o f 0 p r o , P W S A C ~ ~ t o b s ~ .  
L o n g t e m ~ ~ c e n b o P c h l e v e d i n a t i m ~ ~ ~ ~ i n d k r r t s d U R w w x u v r w r  
and PCI applied With d m  and diligence. FdlOWlng Um path d activit'i- 
WinXd €IS. PWSAC md. to paMpte h r w ~ t & n  .drar with WOS 
T~stee Owndl funding. PWSAC wig we itp staff ew@~rtios R B.lmon !bkgy and f i i  
Culture, and Ua fadlltlss and techndagies to help testone Idwed pink 8aban. and dd In 

I 

' ~ ~ * R o s t O f ~ B o x 1 1 1 0 * C o ~ ~ l u 9 9 5 1 6 1 1 1 0  
phone: 907142675 1 1 * f i ~  9011424-75 14 
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the replacement ot lnfursd or kst resources and se~ices by rehaMUt- o&w Man 
&ckS M W d .  

RehabUitation ud enhancsmrrnt d mlmon stocks h PWS anr necessary stwm (a 

restom salmon to thelr p s p l t l  condition and OChlew 'apfhWI p~xb~dku, d wUd and 
e n h e n c e P r ~ n h r r o n ~ a n ~ ~ y E e M b R & ~ a t t h t e ~ p r o ~ v u n o f  
~ r c h , ~ ~ d ~ l k m o f s a f t n a n ~ ~ , k r I h e  
~ o ( I u s v w ~ ' e s 8 t a t e d  h the- 1Ya 
Salman. T h b b ~ d g r e a t i m p w t a n # e ~ o u r ; l r l ~ i n l i g h t d ~ ~ o n 6  
ou~brod rp  mula lath re in ths draft EIS hr(r6). ~ s c o g n ~ k r ~  th.1 hrclher maats 
t o L h e ~ ~ ~ ~ ~ ~ h ~ t o P W S t r y t h t , W h a O l e r d M d ~ ~ ,  
CardoM road and 5hepard Pdnt dredging 0, increaern, in touWn and continued 132-2 
hrnctlorJnaatmsUyeskaTennlnolMddevelcpmerOofh WotVllldetTraIm-- 
QM)P[pel ine ,&ady~wthatmotoml iDnbcI jbOalW1(1hrmPPhn~s~t0~ 
condltlon, and snhenco aodm where paasrme b meet the cpnUninued and Orovrlng 
pnssure~ an cur resowlcea I 
Yaldafdlspilooarrredinl~. I n j u m d s t o d r s a r s ~ s r n o t ~ u l c l i t  
b n o w m o r a t h a n 5 y ; e e r s s i n c s I h s ~ ; ~ r m e ~ m ~ y  n o t b e r w m m b b m  
quklcPcbiwc. R m t o r a t b n ~ m ~ b e g l n e n d ~ b h a m C # n d w W I ~  

t l m o s p s n l d l e n g l h y k r t e a u o n t b ~ w s l o d e a f s a k n o n u r o k m d b  
continue In the& hjumd and deprt%& etate d productivity. 

as i n i u d  and In need of ~ r a ~  

Response 132-1 

The definitions for long-term restoration that were used in this EIS are the estimated natural 
recovery rates of injured biological resources that were previously defined by the technical 
staff. Restoration actions may accelerate this rate of recovery. 
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Response 132-2 

Recognition that cumulative effects of increased access and other changing conditions may 
increase pressures on the resourkes of the EVOS region provides another reason to restore 
stocks to a healthy condition; however, stock enhancement for effects not brought on by the 
EVOS is beyond the scope of the Restoration Plan. Management of resources for increased 
demand is a part of the normal responsibilities of the resource management agencies. 

Response 132-3 

The planning and permitting process has been designed to ensure that interested or aEected 
parties may participate in decision making. 

Response 132-4 

Only a small portion of Appendix C has been devoted to planning and permittingprocedures 
for fish; however, Appendix C has been included because many different types of actions 
were discussed for fish that may not be familiar to many readers. 
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Bruce Barrett Camrnentl on tho DrrCt Exxun Vakler 011 SpIIl Rertontlon PLnm - 

Comments on W aatt Lnvkunmmtrl Inmatt Stmtommh 

Response 021-1 

The map referred to (S- 1, also Figure 1 - 1) is not intended to display the entire chronological 
and aerial distribution of the oil spill. It merely indicates the spread of the oil in the first 2 
months following the incident. 
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W. D. Burrows 

Sxom Valder Oil Spill Truster! Council 
A W r  . EIS Comments 
645 a. Street, mito 401 
AntzhdraQII, AkC 99501-3451 

BB: EWS Restoration Plrn 
DEIS 

2. met* a m a n  -.be l i t t l a  or so -tion 01 th. im~ibut or I ~ ~ ~ . ~  
ulIv.? (coho) ralron, both sipnificlmf gidh.8 h tb. = p i l l  
-on. Im them reason far U a ?  

c o ~ n g  #a Raotoretidn Plur itself, 1 b.liaM that thero 
.holrlQ bQ mom p8phari8 on restor~tion and Itma on -ant. 
Thus, Mbit.t gtot.Ftion md aequhitinn shwld br S a v ~ r d  avmr 
artificial m n h a n c o u n t  of c6r#rokl urd opest fimherioe md 
Rkcrution L Tourin. X vould .rtqrlut th8t the budg.t should 
approyiwte an aVII:aga oi tha budget@ for Liritod .nd 
C - a b r n p i ~ ~  BmrWation (Mtmnatives 3 and 5 ) .  

W.D. Burrows 
UmBRDt 
BlQg 568, Fort mtTi& 
?Zo&oriQk, UD 21701-5010 

Response 127-1 

The specific benefits associated with each alternative and each resource are contained in the 
analysis of the effects of the specific alternatives on the various resources. Specifc 
information showing the parcels assumed protected in each alternative and the associated 
parcel-specific benefits is contained in Appendix A. 
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Response 127-2 

These species were identified and considered in the Scoping Process (Chapter 1 and Table 1- 
1); however, these species were not identified as injured as a result of the spill and there are 
no proposed actions for these species; consequently, they were not included in the EIS 
analysis. 

Response 127-3 

The Glossary was revised as suggested, 
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James G .  King 
Jamtwd KkrO 

1700 13rantzl Road 
J u n s s u , A I a s k a ~ l  

EUOS Trustee Councll 
A t tn .  E I S  Comments 
649 6. S t r r r t ,  Sto. 401 
finchorape, Alaska 94501-3451 

Dear S i r ,  

Those are ccnruncnts tha t  need t o  br addrcSSrd I n  the N O S  
Re*torat ion Plan and ElS.  fly pr lmary cuncarns &reg 1 )  these 
documents do not present an U ~ c ~ y r t e n  rpproach. t o  
" r c s t w  lng, replacing, rnhencing , rohabi  l i t r r t lng or 

034-1 
acqu i r ing  th'c equlualent of na tura l  resources InJured as a 
r e s u l t  of N O S , "  as required by po l  l c y * o f  the Trustee 
Counri l , 2) There i% ,an assumptlan about what w a r  dzm*ged, 
what I r r r c o u r r  ing and what i 3  n o t  bu t  hundrods of species 
tha t  us+ the ol  l r p i  1 I area ar. not  even ment lonrd probably 034-2 
because there was no p r r  s p i t 1  data and few carcssscr wore 
recovered as i s  the case w i th  31 o f  32 species o f  shor rb l rd  
that  depend for pa r t  of t h e  year on the i n t e r t i d a l  area ths 
was heav i l y  o i  l+d,  and 3) the matter  of  endowments i s  not 

1 
eouered, i n  f a c t  not even m e n t i o n ~ d ~  d ~ s p i  t e  the f a c t  tha t  
two t h l r d s  o f  people responding t o  the April 1993 Draf t  034-3 
fauored USQ OF rune of the funds f a r  endowment. T h e w  
documents theref6r(i lack eredibi ' l  l t r  a8 p l m n i n ~  documents 
by fa1 l l pg t o  address a1 1 the a1 te rnat  i u ~  act  ions prbpoocd. 1 
MWP spec I f  icat  l y, I t  1s c lea r  tha t  no m e  u n d ~ r s t o o d  thv 
ai 1 sp i  11 are& &c~sys tcm before the % p i  11, no OnQ 
understands i t  now and I t  w i  11 not  br understood i n  2001 
thsre foro  no one wl l .1  be able t o  de t t tminc  when the 
ecosystem Is restored as I s  c a l l e d  f o r  i n  thr Dra f t  EIS. An 034-4 
ecosystem i s  such a h i g h l y  crmplvx r t r u c t u r r  that  the only 
hope of yvderstanding i t  woU?d be t o  r r r i g n  r w e l l  
coordinated, mu l t l  d i r c i p l  lne t o m  t o  tha task f o r  an 
&xtended pPt+iodr The US Weather G t ~ u i c e  does not endorse 
weather means u n t i l  they have 30 years of records whtch 
suggests one parsnrrter f o r  d o t r r m l n i n ~  h w  long 
understanding the ecosystem might take, As the work 

be developed adding t o  the ruentual chance o f  r r rsonab l r  

I 
progresses new quest ions w i l l  t?mPPQ* m d  now technologr w i l l .  

understanding. This r r r l i t a t i o n  i s  no doubt what prcmpted SO 

aahy rmsipondonts to recommend .a r(rsearch program endowed i n  
perpr tu  i t y .  When the eccrrystem i s  h t t e r  understood the ~k 
of r e s t a r i  ng, r#p l r c lng ,  enhancing and rehabi l i t a t  ing can be 
p roper ly  addressed. 

Tho w99ested permanent r o s e a ~ c h  endowment programs tbQK at- 
l eas t  three approaches; 1 )  A prant  making o r g a n i x a t i ~ n  WI th  
It's own d i rec to rs  and management s t a f f ,  2) A coastal marine 
Irbm-.rtory under e i ther  the U n i v e r s i t y  of  Alaska or other 
organizat ion and, 3) endowed academic cha i r s  a t  U of A f o r  
teachinq and research on the r co l  OQY o+ t h e  var lous 
resources in ju red i n  the s p i l t .  Thrse  art ual i d  a1 tsrnat iuos 
for cprndfng t h e  Settlement funds and heed t o  be e v a l u ~ t t d  
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ar  t o  t h e i r  p o t e n t i a l  impact on the recourc rs ,  the oconcmy, 
the peop le  of  the spill area and fo r th .  I 
nddl t i o n a l  p o i n t s  that ne rd  t o  be addressed1 I 

6) The S w m w y  of Pub1 lc Comment tSept. 1993) r e p o r t s  50 
w r i t t e n  sannrntc  wore r ~ c v i v o d  r r g a r d i n g  endwtnentr. I t  also 
r t r t t c  t h a t  four dezrn l e t t e r s  bo+l t w i t h  u n l v * r s l t y  
cndownenta. These eamen t r  shout d be evaluated. 

7 )  S P n r t o r W l i ~ 8 t u r g u l e w s K i  sent  i n  a v e r y c l r t a l l e d  
propasat #or  a Marine Science Endowment t h a t  had 30 I s t t e r s  
o f  suppor t  i n c l u d i n g  moot o f  the T rus tee  Counci l  members. 
Cll I t h i s  needs euatuat lon. 

5 )  I t  has bean suggested t h a t  use 04 Sot t lemeht  funds for 
rndaunrnts  may no t  be l ega l  &t present ,  Who doterminos w h a t  
Is l oga l ?  What i s  the appeal  procrrs i f  L t i s  determined not  
l e ~ a l ?  What cou ld  be done to make i t  l e g a l ?  

8 )  The h e r  i can 0.1 d Eagl Foundat ion, Amcr i ern 
Ornithologists Union, P a c i f i c  Seab i rd  Oroup, Wi ld1 i f e  
Society,  Anerican I n s t  i t u  t c  of Fi  s h r r l e s  Research 
Biologists,  The Juneau Arsemblr and the Fa i rbanks  Chunbe~ of  
C m r r c r  rl 1 wrote wi t h  va r i ous  p roposa ls  r e l a t e d  t o  
endawnon ts. There need eual u a t  l on. 

034 

9 )  The at tached proposal f o r  U of  6 c h a i r s  growing out o f  
W p a r t i c i p a t i o n  in  PAG d e t i b ~ r r t l o n c  needs oualuat ion.  

The l s t t e r  of the law might  at low exc l us i on  of  sane pub1 l c  
p r ~ p o s a l s  b u t  the s p i ~ i t  o f  NEW, the W S  Bcttlcrnent, and 
the  Trustoo Cpunctl p o l l c y  a11 entourage p u b l i c  
p a r t l e l p a t l o n ,  Notq l t  i s  there i t  needs t o  tu euatuated o r  
the whole process loses c r e d i b i t i t y .  The uwiwr f a c e t s  of 
the cndawnent proposals  shou ld  be addressed as a 6 t h  
a1 t s m a t i v r  w i t h  appropr ia te  p o r t  ions i n c l uded  in  thr 
p r e f e r r e d  r l t e r n a t i v r .  Wi th  the cards p r o p e r l y  organized on 
the tab le  a we1 l informed pub1 i c  can p ~ o v i d e  meaningful  
eva l ua t i on  o f  a1 te rna t  iue l r r d i n p  t o  thv mo r t  apprapr i u t e  
r o l u t  ion t o  r e r t ~ r r t  Ion problems. - 
Thank YOU f o r  the oppe r t un i t y  t o  p a r t i c i p a t e .  

S i n c ~ r r l r ,  
-C--L. 

James 0 .  K ing  
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f i  PRDPoIYu. To IJW WON WRZ MEfllmaCC P W S  FOR 

CI UORW CENTER FOR R N E  R m C n  AT WIVERSIW OF @L.ASK& 

Jam+ 8. Klno, rmaWr, Pub1 i c  AdulsacY Ocwp 
7/07/94 

No w e  denies tho 190t Emxon Valdoz 0 1 1  r p l l l  t W S 2  
ceuerwlv damqed 8 numbrr o f  qar l n r  rcwureev anQ rdver rc ly  , r f f e c t r d  the quaI1tr  of hwan l i f e  along the 8 h p . m  of the 
Gul f  p f  hlasKa m d  beyond. I t  I s  n w  clear that  Ltnwledp, I. 
Inad&quate t o  f u l l y  r8rrms tha duna~e, and tochnolagy i s  no t  
aqa l lab l r  fw camplrtr r e8 ta r r t l o r .  L l f e ,  lncludlng human 
l l f e ,  I 8  adJustlkg to the p o r t  N O S  wnvlromwnt. Tho maJw 
questlon n w  i s  how to *art 09fec t lve ly  usw thw d.unagm 
cett lrment funds fra Errxon. An rndmmwnt fund I s  'proposmd 
uolng sonu of th,e n t t l e m r n t  money for  contil)uln basellqe, 
r e u u c h  t o  $111 Lh. so obulous knawl*dgo paps. ~ ' u r r s a t t l e  
p r o p r u  i s  needed tha t  cm adept, grow and d*velop as tllm 
passes. I t - u a u l d  k' ~ s t . e f f r c t l u r  t o  u u  the wxlst inp 
prwrt lge and / h f ~ a ~ f r ~ ~ t ~ ~ e  o f  the Unlvwrslty of  AIaOK. CU 
of  6)  t o  bulld a world center of aarlne r r u u s h  and 
education I n  th r  EV08 r t a .  Tho rap ld l y  &uelaplqg 
.+loctronlc Infwmatlarl  hIghwayL u l l l  proclud. the need t o  
hrue a1 I prrsonnel mnd f a c l l  l t i a s  fn one aaun. A ~ J o c  
univers l  tr' c r n t r r  w l l l .  not c s n f l l c t  wlth, but w l l l  
cmptcaent, th r  I w f u t  1: mhdated research m d  unagewn t  by 
s ta te  and fedmcal awncies. 

0- 

To urc thr  ex i s t i ng  Un luers l t r  of Alaska Foundation 
fo r  w r t r b l l ~ h l n g  endowed chr l rs,  endowcd'prof~r=orchip~ and 
ondowwd funds f o r  contracts or grants t o  f u l f l l l  obligations 
under the WQS wttlrmmnt. 

OBJECTIVES . 
1 )  To develop ar .cosrrt.a based program for the 
r*guired s c l e n t l f l c  and r o c l r l  r eswrch  that w l l l  enable the 
var lour rasponslblr apentle8 t o  4 u l f l l l  requlremwnts d the 
EV08 aettlemrnt. 

2 )  To continue such reswwch In pbrpr tu1 . t~  so that n.u 
Wncwledgc and technnlogy can contlnuo t o  k appl ted t o  old 
problems, oc new ones, p r t t c u l u l y  under tho rnhahcmnt  
clsuse o f  the EVOS Scttlwuwnt. 

8) To create a wor ld c r n t r r  +or ru r l ne  w l r n t e d  r c l rn re  
and educrtlon ln 'coast r l  Alaska as an a i d  to rrrwrcr 
nmrgement and ar  p u t l a l  cunpensatlon f o r  re rv icer  and 
incme los t  ac a r r s u l  t* o f  NOS. 
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4) Todour lop a wor ld c lass  facu l ty  a4 oxpe*'tr to study 
basic I i f o  h istory,  don!tiw.populmtion dyallaics ind l ap rw+  
wr understanding of the e c o l o ~  of' w i n e  8pecl.s. pf 
coastaJ RI asKa thub m l ~ i m l z  lnp  tbe deed to Import expert I u 
dur ing Zuturr o i l  r e l a ted  Or.other crisis. 

5? To use the U bf (I t o  t r a i n  the u t e n t l s t s  md 
technlcianr i n  u r i r r e  relource management, o i l  t e c h n o l w  
and coastal sociology that  w l l l  lam . n r r k d  by ag)mcIass 
I n k r s t r y  m d  locr l  ccnraunltles r.' they d u s t  t o  post N O S  
Condi ticn., 

6)  To produce a flb* of p r r r  reuiewoY, u l o n t l f l c  
pubf lcat ions and tmehnical theses. 

7 To er ra ta  educ&tlonal and t r a l n lng  opportuni t i e s  for 
the youth .hd residents ~f the NOS repion In f i e l d #  re la ted  
t o  the resources o f  t he i r  me&. 

0 )  To W n e f i t  the Mat lvr  codaunlt les by I r u n f n g  t o  
undrrstand thole past .nd hel,plng t o  c h u t  a . r t i r f r l n g  
cbu rw  for  t h e i r  suture. 

9 )  To enhance p r r r o n ~ l  and carmrrc ia l  reer ra t ion  wh i le  
prbtmcti'ng other ur luas and resources. 

10) To benef i t  Aladtur buslnerres i n  a u l n e  resources, 
r+c rea t im ,  taur im,  and o i l  re la ted f i e l d s  by p r w l d i n p  
per t inent  resoarch and Foc r l l y  t ra ined uerkers. 

11) To enhance the environment, the bcmomy, the qua l i t y  
o f  l i fr and tho large of Alaskan conmunl t i e s  where these 
elements were damaged by NOS. 

METHODS 

A )  ' In  4994 the EVQS Trustee Cwncl l w l l l  deport t 
n l l l i o n  d D l I & r ~  i n  the U o f  A Fwndat ian fo peqonent ly 
endaw acadsmlc chalrs I n  marlnr sc4ence and soclotoQV t o  b. 
assigned a t  ex i s t i ng  Univers i ty  f a c i l  l t i e s ,  a8 followsr 

Dsemogr up hy 
Mar in. Invertebrates 
Fisher ies 
Ornlthologr 
t 4 a T - l ~ ~  
Forestry i n  coastal e'cos~st.ms 
Clnthropolagy 
Subrlrtenc., Past-Prrren t--future 
Recreation, PI ann ing and Urnagament 
S o c l ~ - c c ~ n a @ i c s  at coastal canmiunitits 

B) I n  199s the sW Trusters Counci 1 ull l Inv i t e  the u 
04 4 Presldont, the three Chancctlors and the Un lv r r s i t v  
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FoundatJon Di recter  t o  Jo in  then I n  a MAW06 Cumlttec, tha t  
w i l l :  

k i t e  pos l t l on  descr ip t ions for the 10 N O S  chairs. 
Adur~tirr far &d h l r e  &ppllCmts.  
Prw ide  overcslphf o f  tho work o? the chairs.  

C) The I 0  EV08 cha i rs  w i l t  be guided by the QO8lS 8ftd 
object iues 8s above and prov ls lons of the RlbS Sett l rmrnt.  
They wl I 1  inm+dlately b&pIn t o  devrlopz 

An ecosystem based research plan. 
O~tlmum elect ron ic  conaunication. 

----------- Local adulsory ccmtacts. 
B I E ~ l l i i i I 7 F ? u K F E l i - p  rogrmu. 

EdUcatiOn pto$P-S. 
Orrdurtc student r r se r r ch  programs 
Proposals for addi t lonal funds. 
Propowls f o r  addl t i on r l  posl tlono. 

D) The 10 N O S  chai rs  w i l l  form m E U O l  7arK Force that  
n i l  l w r k  wi th  thm EVOS Restwat lon  Team t o  &webop a master 
plan for' accomplishing provisions o f  thc N O S  Set t le r rn t .  
M d i  t ional  endowed chai rs  wi I 1  probrbl y be needed. 

E) 1995 and beyond8 

The .NOS Truster CouncjL wi 11 PVHFVI 30 
r n i l l i on  do l l a r s  crch of  the next 8 years t o  b u i l d  up endowed 
programs under the U of A Foundation. 

The -st ty  of A1 asKa Faundatl o n  w i  11 
manage funds r rce lved  from the Trustee Councll as a separate 
EV08 fund, protected frm i n f l a t i o n  w l th  the remaining 
incanr used t o  fund poul tIahs, proprams, f a c l l  i t l e s s  
contracts and so , f g t h  under the guldance of the EVOS 
Jrustew/tM C- (T rus t t t  Council members and U o f  A 
o f f  leers). . f  t would not  be necessary for a11 the inc- to 
bm spent .very year thus the p r i nc i p l e  c w l d  be r l l a u e d  t o  
g o w  or laone9 be saved for  I argr prolects. 

The Fvor Task Forca ( S O  chatrs M d  the 
Restoration Tram) w i l l  continue t o  per fect  mar t l r  planning 
m d  proposals fo r  fbhdlng. 

The Truste C m i t t e c  w i l l  monltor the 
whale program, u l e c t  a p p z n t u  and evaluate iunding 
proposat ci. 

4re the cbastal resources of Alaska suf f ic ient  t o  warrant a 
world center o f  marine research and wducation? The answer, 
of course, Is y e s  and we be t te r  be obwt i t  beroc.* they go 
the way af the resources of the North A t lan t i c .  
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1s i t  appropriate tr, us. &S Settlement raney as star tup 
funds for  r world reserrch center i n  AIasKa? Na other 
p~opoeal  f o r  u u  o f  t h i s  mney could benef i t  so wide 
spectrum of o i l  s p i l l  af fceted people and rr*ourcrr. 

1s I t  legal t o  use WDB m c y  in  t h i s  WAY? Marbe, I f  not  and 
the people want i t ,  the L 0 ~ i r l a t v r o  and/or the l2mprr.c c m  
eas i ly  RIKC I t  legal. 

2s thw. enwgh L k t t l w n t  aoney t u  c ~ e a t e  an adequatety 
endowed, world roseuch.renter? Prababl y not, but there i s  
su4 f i c i r n t  t o  p l a n t  the seed and nuurlqh the sprout u n l l i  i t  
boplns t o  grow and h a n c h  on itB. own, bacarning the mlghty 
OaW I t  ShOUl6 4,. 

U l l l  CIlaska Native comunl t i co  benef i t  appropriately from 
such r center? No other proposal o f f e r s  no wide an array o f  
poscltblm benef l ts  f o r  future gen~ra t l ane  o f  Alaska Nattuer. 

RESULTS 

Under t h i s  plan r m a J w  port1 on o f  the I srueo and 
respocrsibll i t i e s  of the NO8 S e t t l r m n t  w i l l  be addressed 
and f u l f  i 1 l ed  by U of A research. Nearly 40 .percent of the 
money w i l l  s t i l l  be available t o  Ewer r e s p o n s i b i l l t i ~ s  f o r  
f i n i sh ing  cternup, s u p p e r t l n ~  agrncieo, purckacinp hab i ta t  
m d  so for th.  

Because o f  the 8lz+  and f i nanc ia l  r t t r a c t l v c n r s s  of t h r  
Uniuers l ty  prowam a scrims o f  b ~ n e f i r l r l  events can ba 
expected. 1)  Top qua l i t y  rerearch profwsrorr a t t r a c t  grants 
and contracts p r o d u c l n ~  Jbbc fa the profccslahals they 
t ra ln .  2) Private rector bucinesses cater ing t o  th r  %p*cir l  
needs o f  the rereareh/cducation c-unity prosper. a> 
I h d u c t r l r l  and non prof  l't l r b o r a t o r l v r  are 'at t racted bvcouce 
o+ the available t r l r n t  and suppwt scrulces. +> The redion 
can becae fin rxpa' ter  o f  tatent  and t rchno log~.  5 )  The 
econmy of our coastal cumnunitles w i t1  b enhancmd by a 
stable payrorl m d  the appl lcat lon of applied rewarch. 

CmCLUSION 

CI8ino E M S  g.ttlemnt iunds t o  help make AlasKa the wor ld 
center uf marin* research, that  I t  should b., . is cr most 
appropriate use o f  that money. 

Response 034-1 

The Trustee Council believes it is being responsive to an ecosystem emphasis. The Draft 
Restoration Plan @VOS Trustee Council, November 1993), which is the proposed action 
(Alternative 5),  speaks directly to this concern on page 10 as does the DEIS on page 2-2 and 
the FEIS in Chapter 2. 

Response 034-2 

The resources and services specifically addressed in the EIS have documented injuries as a 
result of the EVOS. Therefore, it is likely that restoration actions will be taken for these 
resources and services. Additional resources, such as other shorebird species or other 
seabird species, may be incorporated into the restoration program if a d t c i en t  link to the oil 
spill is determined through the monitoring and research program. This EIS does not 
preclude the restoration of any injured resource or service. 
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Response 034-3 - 5 

It is unlikely that all the effects from the oil spill will be l l l y  understood even by the receipt 
of the final payment from Exxon in the year 2001. With this in mind, the Trustee Council has 
proposed a restoration reserve as part of the proposed action--Alternative 5. However, under 
the Memorandum of Agreement (MOA) and Consent Decree that governs the use of the joint 
trust funds, the Trustees must unanimously agree on any decision regarding the qse of the 
funds. Thus, an endowment that provides funds for restoration activities to a management 
board, grant making organization, or university that would then distribute funds at its 
discretion, does not appear consistent with the requirements of the MOA. The authority to 
make decisions regarding the use of the funds would be delegated to an entity other than the 
natural resources trustees or the Trustee Council in violation of the terms of the MOA. The 
proposed restoration reserve, however, does address the need for long-term restoration 
activities such as monitoring, research, and general restoration, which is consistent with the 
use of funds advocated by proponents of an endowment. 
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DEN PHONE COMMENT LOG 

Name Affiliation P h m  Address 

Date of Initial 
COW wlth WOS: T a w  to: 

Response 004-1 

The Large Parcel Habitat Evaluation and Ranking was completed in November of 1993 in a 
separate process from this environmental impact statement (EIS). The Trustee Council 
solicited public comments during that process. This EIS merely draws from the findings of 
that analysis in its analysis of the alternatives. The specific characteristics of a parcel or 
group of parcels will be considered by the Trustees at such time as negotiations are 
undertaken to acquire land interests. 

Response 004-2 

The alternatives are generalized geographically which limits the ability to analyze what 
potential effects may exist for relatively local areas such as Cordova. The analysis done 
under the economics section in Chapter 4, Alternative 1, does reflect that logging would have 
negative effects on recreation which includes tourism. Also, the analysis reflects that the 
purchase of timberlands, under Alternatives 2 through 5, would result in positive effects on 
recreation including tourism. 
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Paul Swartzbart 
(letter) 

Paul 
Box= 
--@a74 

LZZm Sin.: 
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Response 051-1 

As reflected in the economic model used in economic analysis, commercial fishing and 
tourism are long-term, sustainable industries. The analysis done under the economics section 
does reflect that logging would have negative effects on commercial fishing and recreation 
which includes tourism. Also, the analysis reflects that the purchase of timberlands, under 
Alternatives 2 through 5, would result in positive effects on recreation including tourism. 
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Jim L. Weiner 

E M S  Trustee Council 
DEIS Cornmenta 
645 a Street 
Ancborage, AK 99501 

July 26, 1994 

Dear hueteba, 

I find that the a-t you bave suggested spending Lor  
habitat protection in your DEIB is not sufficient to purchase all 
the important areae impacted in the o i l  .p i l l .  I would like to 183-1 mas a larger amovnt al lwated  for that purpose. The largest 
iropaat from the oil apil l  raa destruction of habitat, tharefore 
the most appropriate way to raapond ia by protecting habitat that 
is currently threatened. 

Thank you fog your consideration. 

Ginceraly, 

I 

Response 183-1 

Due to the uncertainties surrounding the fair market value of property interests to be 
acquired, it was recognized that the amount and location of such purchases could vary 
widely. It was on this basis that it was assumed that ifthe desired interests could be acquired 
inexpensively, that all of the parcels in the Large Parcel Evaluation and Ranking process 
should be evaluated to determine the potential benefits that could be achieved. It was also 
assumed that under the alternatives that are not exclusively habitat oriented that some lesser 
number of parcels could be acquired. The results of this effort are shown in Chapter 2 and 
Appendix A of the EIS. 
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Public Meeting &chorage Public Meeting 
Comments 

June 27,1994,4:00 - 8:OO pm. 
Trustee Council Meeting Room 

Attendees: 
William Waters 
Charles McKee 
Paul Twardock 

This was the first public meetini. Though three people came to the meeting, none wanted to 
comment on the EIS or Draft Restoration Plan. Informational materials were furnished and 
they were encouraged to come back on July 20 to participate in the teleconference. 

lic Meeting Seward Pub 

June 29,1994,4:00 - 8:OO pm 
Kenai Fjords National Park Visitor Center 

Attendees: 
Christopher Smith, Seward Phoenix Log 
A. J. Paul, UAFAMS 
Harrison Tuttle 
Mary Jane & Frank Ashton 
Maria Gillett, NF'S 
Pat Reilly, Kenai Peninsula Borough 
Debbie Adam Troutman, Friends of Kenai Fjords National Park 
Anne Castellina, NF'S 
Danyl Schaeffermeyer, SAAMS 
Ricky Gease, NPS 
Michael Tetreau, NPS 
Chris Duguay, NPS 

The meeting was held in the National Park Visitors Center. Twelve persons attended with 
most of them joining the discussion. Presentations were made by Sandy Rabinowitch on the 
DraR Restoration Planning process and Rod Kuhn on the EIS process and alternatives. Park 
Service staIT came to the meeting and many of the comments were fiom them. Later in the 
meeting other members of the public asked questions concerning habitat acquisition in Kenai 
Fjords National Park. Most of the discussion dealt with monitoring and research or habitat 
acquisition. 

The following comments or questions require response in this document. The complete 
notes are on file at the Emon Valdez Oil Spill Trustee Council Restoration Office in 
Anchorage. 

SEW-1 Will the decision that happens at the end of October be for this whole 
program? Will the decision also include which projects will be funded? 

The Record of Decision (ROD) will show which alternative should be 
implemented. More specifically, it will document the policies and the relative 
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emphases between the various restoration categories that were analyzed. In a 
separate process, the Trustee Council approves funding for projects that are 
proposed for the Annual Work Plans. 

How much of these science studies are just to get background information? 
How much of this is a way for the governments to fund science that they 
would like to do? 

At the time of the oil spill, very little background data existed on many of the 
species inhabiting the EVOS area. Much of the monitoring and research thus far 
has focused on gaining understanding of the injury and on testing ways of restoring 
the resources. An element common to all alternatives is the policy that states, 
"Government agencies will be funded only for research or restoration projects that 
are not part of normal responsibilities." 

SEW-3 How long will the restoration reserve last? Is it meant to be continuous 
, into the future? If so, there has to be some system set up to manage the 

reserve into the future. The Trustee Council obviously can't do that. 

The restoration reserve could exist for an undetermined time beyond the year 2002. 
The Trustee Council would continue to exist as long as restoration funds are used. 
They cannot relinquish their responsibility for restoration decisions. This is also 
discussed in Response 34-3-5. 

SEW-4 How does this (restoration program) interact with the National Biological 
Survey. Is there a way of getting this all under one ecosystem-directed 
manager? 

Responsibility for restoration is shared between the six members of the Trustee 
Council. No single manager could be delegated responsibility for restoration. The 
National Biological Survey is an agency of the Department of the Interior, and, as 
such, is under the direction of the Secretary of the Interior who is one of the 
Trustees. 

SEW-5 You're talking about ecosystem management. With all of this money, are 
you studying forage fish in the whole ecosystem, or are you studying forage 
fish in Cook Inlet and forage fish in Resurrection Bay and forage fish in 
Prince William Sound? 

The lack of continuity or loss of continuity could be a problem with these 
(ecosystem) projects. Do you see the Trustees moving towards more 
integrated, long-term projects, where an agency might go in and propose a 
five-year project, so you have the same person with the same pair of eyes 
come back every year to do the bird survey? That continuity is important. 

Thus far in the restoration program, the Trustee Council has responded to 
immediate needs and to individual proposals for restoration projects. Under the 
Final Restoration Plan, in whatever form it takes, there will be more continuity. 
This will affect the scope of projects and the continuity of the information gathered. 
To date, there has not been a "plan" for the Trustee Council by which they were 
guided. 
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SEW-6 Which lands are currently under consideration for habitat protection? 

Only the pieces of those large parcels which have the high scores would be 
acquired, right? 

We only had two parcels within the park (Kenai Fjords National Park) 
selected as high value, one which was owned by Port Graham and one 
owned by English Bay. The purchases wouldn't all have to be fee simple; 
there could be some conservation easements or other things, which allow 
some public access. 

The Habitat Protection and Acquisition part of the alternatives is based on the Large 
Parcel Evaluation and Ranking process. The basis for selection of the parcels that 
were evaluated was nomination by the owner. The lands currently under 
consideration were described in that process and displayed in Figures 2-1 through 
2-3 of this EIS. For pqrposes of analysis in this EIS, it was assumed that those 
parcels with the highest ranking would be protected first. In practice, many other 
factors that will be a part of negotiations and consideration by the Trustee Council 
may change the priority for acquisition. Some parcels that are ranked Low or 
Moderate could be acquired. The specific rights acquired to provide the protection 
desired also would be the subject of these negotiations. 

SEW-7 Are all the lands under consideration owned by the Native Corporations? 

I have a philosophical question. It seems like the whole purpose is for the 
Government to buy lands and to do studies. What is the impetus to buy 
lands fiom the Native Corporations? 

Who is to say that the Native Corporations wouldn't be better owners for 
the lands? For what reason would the Native Corporations sell the land? 

Not all, but most of the lands in the large parcel process are owned by the Native 
Corporations. These are the parcels nominated by their owners for consideration. 
This activity is designed to limit further injury to species and services within the 
spill area by protecting habitats. To provide this protection, the Trustee Council 
needs legal assurance it will occur. If a Native Corporation entered into a 
restrictive easement granting less than fee simple acquisition of rights to its 
privately held land, that would be suEcient in many cases. In other instances 
however, the corporations may not be willing to do anything less than sell lands fee 
simple. 

SEW-8 For the lands that get bought, are there any guarantees that they will be 
Designated Wilderness Areas? 

Lands acquired may or may not become Designated Wilderness. That responsibility 
lies with Congress. 

SEW-9 Even if it (acquired land) is identified as a State Park, activities that occur 
within it will depend on the State's administration of the land. 
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The State's done really well with places like Blackstone Bay where the 
DNR has established development parameters. You could put stipulations 
on the use of the acquired lands. If someone was really sharp, for 
example, they could put those kinds of constraints on at the time of 
purchase to protect the land. 

The types of activities that will be permitted on the acquired lands would be 
designated at the time of acquisition. 

SEW-10 I'm kind of intrigued with the restoration reserve. I'm wondering if there 
are any constraints on how it will be spent. Could it be used to buy lands 
20 years fiom now if it is determined to be critical habitat? Are the 
stipulations on that money likely to be changed? 

It seems like there needs to be some very specific rules on the restoration 
reserve money; for example, you may not touch the principal. 

The restoration reserve could be used for restoration actions consistent with the 
policies contained in the Final Restoration Plan resulting fiom the Record of 
Decision of the EIS. 

Homer Public Meeting 

July 1, 1994,4:00 - 8:00 pm 
Homer City Council Chambers 

Attendees: 
Rick Gustin 
Hal Spence, Reporter 
Tricia King, Reporter 
Lawrence McCubbins 
Tabitha Gregory 
Jack Cushing 
Willy Dunne 
Craig Matkin 

After presentations by Bob Loeffler on the Draft Restoration Planning process and Rod Kuhn 
on the EIS process and alternatives, the discussion focused on habitat acquisition and the 
restoration reserve. There were eight people in attendance for at least a portion of the 
meeting. Information was given to those wishing to nominate small parcels for acquisition. 

The following comments or questions require response in this document. The complete 
notes are on file at the Emon Valdez Oil Spill Trustee Council Restoration Office in 
Anchorage. 

HOM-1 There has been some money spent on habitat acquisition, right? Are there 
restrictions on the use of these lands to promote restoration? Can the trees 
be logged; can that be changed? Is there habitat that is acquired that some 
years down the line will be used for logging or mining, etc.? People think 
that when you buy habitat it will be protected forever. 
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At the time of acquisition, the future management of the lands would be bound by 
language that requires the land to be managed consistent with restoration and 
maintenance of injured resources and services. 

HOM-2 When a parcel is purchased, restoration should be allowed to help restore 
the injured species. 

Restoration actions could be done on acquired lands. Normally, there would be no 
need to do so, however. 

HOM-3 Can you put the lands into a special status to protect the land? 

If you look at Prince William Sound and the area that was actually 
impacted by oil, most of the land is State, Federal or Native land. 
Changing the status of the land would be beneficial. 

Habitat protection options include acquiring privately held land, obtaining less than 
fee simple acquisition of rights to privately held land, or changing the management 
of publicly held land. 

HOM-4 Has the Trustee Council prioritized private land for purchase? Is there a 
separate pot of money for purchases? 

Alternative 5 has the least amount of money available for acquisition. Is it 
possible that the money could run out on the higher rated parcels? 

The large parcels have been ranked by the Habitat Protection Work Group and the 
Restoration staff. The willingness of the seller to conclude the sale will largely 
determine which parcels are acquired first. The amount of money used for habitat 
protection and acquisition is not a fixed amount in any of the alternatives. The 
amounts shown in Chapter 2 do not represent a commitment of actual resources, but 
are illustrative only for purposes of analysis in this EIS. 

Habitat protection and acquisition may include purchase of private land or interests 
in land such as conservation easements, mineral rights, or timber rights. At this 
time, we do not know what the cost of various levels of protection will be at fair 
market value. For purposes of analysis in Alternative 2, we assumed all the parcels 
shown in Figures 2- 1 through 2-3 would receive some level of protection. The 
number of parcels assumed protected in each alternative varies. Since the costs are 
unknown, it is possible that funds could run short. 

Yodiak Public Meetinq 

July 5,1994,4:00 - 8:00 pm 
Alaska Department of Fish and Game Conference Room 

Attendees: 
Jerry Babbitt, National Marine Fisheries Service 
John French, University of Alaska, Fairbanks - Public Advisory Group (PAG) 
member 
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Pat Carlson, Acting Mayor Kodiak Island Borough 
Bruce Barrett, Alaska Department of Fish and Game (ADF&G) 
Tim Richardson, Akhiok Kaguyak, Old Harbor 
Carol Boehnert, Alaska Center for the Environment (ACE) 
Tabitha Gregory, ACE 
Alvin Burch, Alaska Draggers Association 
Tim Bristol, ACE 
Wayne Stevens, Kodiak Chamber of Commerce 
ClBDavidson, Alaska Legislature 
Joel Bolger, Kodiak Island Borough 
Kristin Stahl-Johnson 

The Kodiak meeting was well attended by a cross section of interested parties. Thirteen 
people attended the meeting. Presentations were made by Sandy Rabinowitch on the Draft 
Restoration Planning process and Rod Kuhn on the EIS process and alternatives. There was 
much discussion between the people attending the meeting. Much of this discussion dealt 
with the importance of Kodiak's potential as a research center. Habitat acquisition was once 
again a topic of comments. Other comments focused more on the assumptions and the 
analysis of the DEIS. One comment form dealing with a map in the DEIS was received at 
the meeting. 

The following comments or questions require response in this document. The complete 
notes are on file at the Enon Valdez Oil Spill Trustee Council Restoration Office in 
Anchorage. 

KOD-1 Given the questionable history of public management of lands in the 
adjacent areas in this State, why do you feel that purchasing land is habitat 
protection? Without a land management strategy, it is a somewhat 
questionable strategy to purchase lands. 

You have heard requests over and over again fiom members of the Public 
Advisory Group to consider alternative strategies for preservation other 
than outright purchase. But that seems to be the way it is going. I do not 
understand the justification for that. I do not believe that Washington can 
manage land better than we can. 

Habitat acquisition is designed to limit further injury to species and services within 
the spill area by protecting habitats. Habitat protection options include acquiring 
privately held land, obtaining less than fee simple acquisition of rights to privately 
held land, or changing the management of publicly held land. At the time of 
acquisition, the future management of the lands would be bound by language that 
requires the land to be panaged consistent with restoration and maintenance of 
injured resources and services. 

The political entity that manages acquired lands will vary with each purchase. In 
any case, the land managers will reside in Alaska. In many instances they will be 
State officials. 

KOD-2 The speaker did not understand why the money allocations were not made 
clearer in the Summary of the EIS. A reader must look in the full text to 
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understand that if you vote for Alternative 5, you are voting to cut habitat 
acquisition. 

If you hear from someone who responds favorably to Alternative 5, the 
next year the Trustee Council could actually be working up Alternative 3 
or 4 (projected habitat budgets). 

The amounts shown in Chapter 2 do not represent a commitment of actual 
resources, but are illustrative only for purposes of analysis for the EIS. The policies 
are the body of the alternatives. After a set of policies is selected in the Record of 
Decision, it will not change from year to year. The amount spent could go up or 
down f$om our present best estimates. 

KOD-3 What is the status of previous comments on this brochure? Organizations 
representing millions of Americans have commented on the brochure. 
What is the status of those comments as a guide to the EIS, and should 
they all do it again? 

First, those comments were used in the formulation of the array of alternatives. 
Second, those comments will be considered in the Record of Decision and Final 
Restoration Plan. 

KOD-4 Some of the Native Corporations have said that we are going to use up all 
of our timber in 10 years. Did your model take into account the value that 
would be lost simply because the timber of some corporations is going to 
run out before the 10-year period? Did that model take into account that 
some of those jobs are going to be lost? 

The analysis estimated the commercial timber harvest would result in the economic 
sector effects described in Table 4-3. These are changes from the description of the 
economy shown in Table 3-3. The uncertainties surrounding continuation of 
logging were not discussed and do not afTect the resulting impact analysis. The 
analysis of impacts of each alternative estimated the changes in the economy 
through a lesser timber-based economy because habitat would be removed from 
timber management. 

KOD-5 I feel that I'm getting a mixed messages (regarding how to best comment 
on the Draft Restoration Plan and DEIS). Should we be specific; are they 
real numbers: are they proportional? This document seems to be the 
document that helps us know how the money will be allocated. So just a 
little clarification is needed. 

The message has been consistent from the beginning. The amounts shown in 
Chapter 2 do not represent a commitment of actual resources, but are illustrative 
only for purposes of analysis 

KOD-6 The current set of Trustees who will be voting in October on this 
Restoration Plan, may be voting on something just until the end of 
December. Then, there could be three new State Trustees and they could 
vote on a new Restoration Plan umbrella or will this be permanent? 
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The Record of Decision will be binding on the Federal Trustees. It would require 
additional NEPA documentation to change it. The entire Trustee Council will be 
bound by the Final Restoration Plan. It could only be changed by a similar process. 
At this time, there is no reason to believe that the document that results from this 
process will not be permanent. 

KOD-7 How important is public access to lands acquired to the Trustee Council? 

Public access will be an important consideration in all habitat acquisition 
negotiations. The specific terms will be decided on a parcel-by-parcel basis with 
the knowledge that public access to natural resources was part of the injury from the 
oil spill. 

KOD-8 It doesn't make sense to do a Restoration Plan when we are lacking the 
potential for the future and what we are doing in terms of preparing 
ourselves, or understanding what potential impacts we are going to run up 
against. What really are our priorities when it comes to protection for 
preparedness and response? 

The scope of the settlement agreement restricts the actions considered to those that 
are related to restoring the natural resources injured by the oil spill and thereby the 
services they provide. 

ic Meeting Cordova Publ 

July 7,1994,4:00 - 8:00 p.m. 
U.S. Forest Service - Cordova Ranger District Office 

Attendees: 
Rick Steiner 
Evelyn Brown 
Jody Seifz 
David Scheel 
Sandra Medearys 
Mary Ann Bishop 
Nancy Bird 
Mark Willette 
Greg Petrich 
Monica Riedel 
Sarnual Sharr 
Andy Gunther 
Karl Becker 

Thirteen people attended the Cordova public meeting. Presentations were made by Molly 
McCamrnon on the Draft Restoration Planning process and Rod Kuhn on the EIS process 
and alternatives. Much of the discussion dealt with the analysis and assumption in the DEIS. 
Support was expressed for habitat acquisition and for monitoring and research. Concern was 
also expressed about the policies in the various alternatives. 
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The following comments or questions require response in this document. The complete 
notes are on file at the Emon Valdez Oil Spill Trustee Council Restoration Office in 
Anchorage. 

COR- 1 The selection of names for the different alternatives is more than a little 
subtle in trying to influence public opinion. The names actually could 
have been read in reverse if you think about the limitation of habitat 
acquisition throughout the plan. 

See Response 192-17. 

COR-2 The Justice Department and the State of Alaska were very clear in their 
comments about the settlement that we have to have this money now; we 
can't wait years fkom now to settle this thing in court; we have to have this 
money now; we have to use it in the interest of the injured ecosystem. 
Putting it in the bank is not using it in the interest of the injured ecosystem. 

See Response 034-3-5. 

The long-term needs for some forms of continuing restoration will extend beyond 
the year 2002. 

COR-3 The impact statement really didn't adequately analyze the impact so far of 
the lack of habitat protection. There's been over 100 square miles of 
coastal forest clearcut between the oil spill and right now, and so I'm not 
sure if the impact statement really adequately addresses that. This 
document does not look backwards, and it should. 

The EIS is an analysis of the impacts from the proposed action and alternatives to it. 
The basis for this comparison is the No Action Alternative. What has occurred in 
the past, while an indication of what would happen in the future is not an impact 
fkom an alternative. Under the No Action Alternative, negative or adverse impacts 
are projected to occur. The impacts of the action alternatives with regard to habitat 
are almost exclusively beneficial and are discussed in this EIS. 

COR-4 I'm interested in who will make the determination that a resource has 
recovered and in the criteria that will be used. 

These decisions and the criteria used are the responsibility of the specific trust 
agency in concert with the scientific community. 

COR-5 They've gone through with three habitat purchases, and those were 
environmental assessments rather than EIS's and I don't understand why 
the EIS. I just didn't want that business to be a reason for some short-term 
option. 

The Federal officials must do an EIS because the Restoration Program is a "major 
Federal action" under 5 1502.4 of 40 CFR, or the Council on Environmental Quality 
regulations implementing the National Environmental Policy Act (NEPA). Actions 
taken previously were in response to the imminent threat to the resources. 
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Buying only the highest ranked parcels completely violates your ecosystem 
concept that you tell us you support. Because it's not broad. If you are 
piece mealing what you ranked as high value you are not getting 
watersheds; you are not getting ecosystems; you are getting chunks. They 
are large parcels, but 125,000 acres spread fiom Cordova to Kodiak is 
small chunks. 

Buying the highest ranked parcels was an assumption used for analysis purposes. 
The specific parcels protected would be the result of willing sellers and the 
interaction of public comments and resource needs. 

Have you analyzed the parcels in relationship to the surrounding land 
status? In other words, are you just buying 15,000 acres in the middle of a 
clearcut or are you buying 15,000 acres as part of a 210,000 acre 
watershed. Those have very different impacts on how much protection 
you get &om that land. 

The setting of the parcels acquired will be considered in conjunction with other 
factors when the Trustee Council is considering protection measures. See Response 
to COR-6. 

COR-8 Alternative 2, as I understand it, was supposed to push habitat 
acquisition/protection most, and sort of put everything else, research, 
restoration activities, at much less. And yet the last policy on habitat 
protection says to increase human use in the spill area? How do those two 
things go together? 

Human uses, or services as they are otherwise called, can increase because of 
habitat acquisition and can in fact be a consideration in protecting a parcel, as 
shown in Chapter 1 of this EIS and Appendix A-1, Table A-1. 

COR-9 Human uses are not defined in these documents. 

They were called services in the DEIS, and the Draft Exxon Valdez Oil Spill 
Restoration Plan Summary of Alternatives for Public Comment published by the 
Trustee Council in April 1993, defined them as such. Human uses are such things 
as commercial fishing, tourism, passive use, recreation, and subsistence. For 
clarity, changes have been made in this EIS. 

COR-10 The only reason habitat protection can be tied to injured resources is that if 
you can protect the habitat in its form right now and not disrupt it by 
loggihg, mining or increased recreational use, it allows those fish and bird 
populations to increase. So how does it follow that if we went to 
Alternative 2 as the chosen alternative, we would end up increasing human 
use? How does purchasing timber rights and land increase human use? 

When resources are restored we are also restoring the services (or human uses) they 
provide. 

COR- 1 1 I'm having trouble finding a definition for general restoration as opposed 
to monitoring'and research. 
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See Chapter 1 of the EIS. 

COR-12 The settlement says prespill condition. Increasing human use, beyond 
what they were prespill, building whatever out here, is not a prespill 
condition, and I think it violates the sentiment and the legal mandates set. 

Under the Memorandum of Agreement (MOA), the Govenunent may use these 
funds for the purposes of ". . . restoring, replacing, enhancing, rehabilitating, or 
acquiring the equivalent of natural resources injured as a result of the &on Valdez 
oil spill and the reduced or lost services provided by such resources." We believe 
that increasing services or human uses through habitat protection or general 
restoration is a legitimate means of restoring the services injured. 

COR- 1 3 The preferred alternative should also include the ability to protect habitat 
outside of thespill region, with preference within the region. 

This idea is contained in the array of alternatives, specifically Alternatives 4 and 5. 
See Response 19- 1. 

COR-14 Alternative 5 actually has the maximum, or close to the maximum negative 
environmental impact, by allowing passively much more clear cutting, 
much more habitat destruction, that was not addressed. That has to be 
addressed very clearly in here; we've got to be honest in that. Under 
Alternative 5, we'd lose a lot more habitat than the other alternatives, than 
at least Alternative 2 or 3. 

See Response COR-3. 

COR- 15 Isn't it true that you used the responses to the brochure alternatives to 
develop Alternative 5, but it is not necessarily true that the public 
supported all the policies in Alternative 21 

The alternatives in the EIS were the result of a planning process which included the 
brochure. The Trustee Council, in response to the brochure comments, 
reformulated the alternative array by modming the previous Alternative 5. The 
staff were then directed to analyze Alternatives 1 through 4 from the brochure and 
the new Alternative 5. 

COR- 1 6 Can we go on record as asking the Federal agencies to follow the lead of 
the State of Alaska and give us an itemized breakdown of where these 
reimbursements go?. 

Reimbursements are not within the jurisdiction of the Restoration Program. To 
obtain this information, you should make a request of the specific Trustee. 

COR-17 How was the modified Alternative 5 selected as the preferred alternative 
when there was overwhelming support for greater emphasis on habitat 
protection with a very little amount for administration, as little as you 
could get away with, and monitoring and research somewhere down in the 
10 to 20 percent range, maybe 25 percent if you throw in general 
restoration, but more of a 25/75 cut between habitat and research 
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monitoring and information, 

The people in Cordova would feel "a lot safer" ifthey had a sense of what 
the minimum commitment was going to be given to each of these 
categories. 

Alternative 5 has the flexibility the Trustee Council feels is needed to address the 
uncertainties of restoration needs in the future. 

July 19, 1994,4:00-8:00 pm 
Valdez City Council Chambers 

Attendees: 
Tim Bristol, ACE 
Tabitha Gregory, ACE 
Matt Kinney, Valdez resident 
Doug mll, City of Valdez 
Donna Fisher, City of Valdez, PAG member 

The meeting in Valdez was very informal. The five people attending were already familiar 
with the Draft Restoration Plan and the planning process that led to it. Rod Kuhn gave a 
short presentation as required by the individuals present on the EIS process and alternatives. 
Questions and comments focused on the importance of Prince William Sound as a restoration 
priority over those areas farther from the origin of the oil spill. Hatcheries and commercial 
fishing were discussed in general with no concerns expressed about the DEIS analysis. 
Habitat acquisition in Prince William Sound and local hiring were suggested as the most 
appropriate use of the settlement h d s .  

The following comments or questions require response in this document. The complete 
notes are on file at the Emon Valdez Oil Spill Trustee Council Restoration Office in 
Anchorage. 

VAL- 1 The speaker was concerned that all the injured resources were in PWS, yet 
the top land purchases are some 400 or 500 miles away. With the 
scientific mind, what are we doing down on Kodiak Island, where a small 
percentage of resources has been damaged, when the overwhelming 
majority of damage to resources was here in the Sound? 

The emphasis should be closer to "ground zerow-- where the greatest 
injuries occurred. Prince William Sound and the Kenai area, because of 
the impacts to the murres and the wildlife off of the coast, is well 
documented, but he has never been able to understand expenditures in the 
Kodiak area. 

Expenditures are made to restore the natural resources and thereby the services they 
provide. Evidence shows that injuries far exceed the boundaries of Prince William 
Sound. In an effort to include a geographic restriction on expenditures in the 
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alternatives, some would restrict them to the oil spill area shown on the map in the 
front of the EIS. 

Also see Response 162- 1. 

VAL-2 The speaker commented on the policy to promote the competitive bid 
process. He would like to see it elaborated to include a preference for 
Alaskan residents to do the work--whether for a government agency or a 
private consulting fm. He is frustrated to see so many non-Alaskans 
collecting and analyzing data when there are competent Alaskans that need 
the work. He also believes that the quality of work would be better if local 
hire were used because residents have more at stake and more interest to 
understand what is occurring in the Sound. 

The Trustee Council has passed a resolution that calls for local hiring whenever 
possible. 

VAL3 Just make PWS into a Marine Sanctuary. A Marine Sanctuary is probably 
about the highest classification. 

Changes in land classification is an option under the habitat protection and 
acquisition restoration category. The specific action, however, would be the 
responsibility of the individual government agencies and not the Trustee Council. 

Teleconference 
Hearina 

Anchoraae. Alaska 

July 20, 1994,7:00 p.m. 
Restoration OEce 

In Attendance in Anchoragelvia teleconference: 
Ms. Caryl Boehnert 
Ms. Arliss Sturgelewski 
Mr. Azuyak (teleconference, Old Harbor) 
Ms. Tabitha Gregory, Alaska Center for the Environment 
Mr. Greg Petrich, Alaska Rain Forest 
Ms. Pamela Brodie, Sierra Club 
Ms. Aimee Boulanger, Sierra Club 
Mr. Tim Bristol 
Eric Fry, Seward Phoenix Log (teleconference, Seward) 
Cordova Legislative Information Office (LIO) 
Seward Legislative Information Ofice (LIO) 
Old Harbor Legislative Information Office (LIO) 

The opportunity was given for 25 sites to join the Anchorage meeting by teleconference. 
Only Cordova, Seward, and Old Harbor participated. Nine people are known to have 
attended at least a portion of the meeting with six giving testimony. No one commented from 
either Seward or Cordova. One comment regarding "red tides" was made from Old Harbor, 
after which they disconnected from the teleconference. The meeting was transcribed in its 
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entirety. Support for the work of the Trustee Council and staff was expressed. Most of those 
commenting, however, emphasized the importance of habitat acquisition. Comments also 
focused on the analysis in the DEIS. 

The following comments or questions require response in this document. The complete 
transcript is on file at the k o n  Valdez Oil Spill Trustee Council Restoration Office in 
Anchorage. 

TEL- 1 Why offer us alternatives, unless we have the power to change your mind? 

The Trustee Council will make the best choice possible in light of public comments, 
restoration needs, resource impacts, and agency mandates. Public comment has 
been very influential in the process thus far and continues to be a major 
consideration of the Trustee Council. 

TEL-2 Concern was expressed about the trend of the Trustee Council staff to 
assume that only the highest priority parcels of land should be acquired. 
This goes against the latest scientific evidence that habitat needs to be 
protected in large continuous blocks. Picking only the highest priority 
parcels will result in fragmented habitat. 

The assumption that protection would begin with the highest ranked parcels is just 
an assumption for analysis purposes. The specific parcels protected could vary 
ftom high to low. 

TEL-3 There really has not been a spelling out of any comprehensive research 
plan, and I think that's needed. 

A comprehensive research plan will be part of the considerations in writing the 
Final Restoration Plan. It must be consistent with the policies in the record of 
decision. 

A discussion of impacts of the various kinds of general restoration projects 
that might be funded should be included. The list of general restoration 
projects includes things that can cause harm as well as benefits, but the 
assumption seems to be that the impacts of general restoration will only be 
good, and not bad. "And, the corollary to that is there does not seem to be 
any investigation of what happens ...if the Trustees don't buy some wildlife 
habitat and then that habitat is logged ..." 

The No Action Alternative contains the assumption that habitat will be logged; thus, 
the remaining alternatives show the difference between the No Action condition and 
the habitat that could be acquired in the alternative. This EIS is a programmatic 
document, and further NEPA analysis will look at site-specific proposals. These 
further analyses will discuss in detail the potential negative and positive impacts of 
specific actions. 
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TEL-5 Clarification was asked for why the benefit for wilderness would be 
greater in Alternative 5 than in Alternative 2 where more habitat would be 
protected. 

Changes have been made to the analysis in Chapter 4 to reflect this concern. 

See Response 192-5. 
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Development of the Proposed Action 
As a direct result of the litigation and settlement discussed below, the Federal and State 
governments, acting as members of the Trustee Council are responsible for taking actions 
necessary for the restoration of injured resources and services from the EVOS. The Federal 
Water Pollution Control Act (Clean Water Act) ( 33 U.S.C. $ 1321 [fl ) and Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) (42 U. S.C. $ 9607[fl) 
provide the legal basis for these responsibilities. 

The EVOS contaminated thousands of miles of Alaska's coastline. It killed birds, mammals, 
and fish, and disrupted the ecosystem in the path of the oil. In 1991, Exxon agreed to pay the 
United States and the State of Alaska $900 million over ten years to restore the resources 
injured by the spill, and the reduced or lost services (human uses) they provide. Of that 
amount, approximately $620 million remains available to fund restoration activities. 

The &on Valdez Restoration Plan will provide long-term guidance to the Trustee Council 
for using these h d s  in restoring the resources and services injured by the oil spill. 

The Trustees began developing a restoration plan in 1990. Most of the effort at that time was 
focused on identifying and developing possible restoration techniques. Following the 
settlement between the Exxon cempanies and the United States and the State of Alaska on 
October 9,1991, the Trustees decided to continue development of a restoration plan and to 
allow for meaningfbl public participation. Following public review and comment on the 
brochure in April 1993, the Trustees developed the draft Restoration Plan in November 1993 
as the proposed action for this EIS. The fmal Restoration Plan will assist the decisionmaking 
process by establishing management direction for identifying and selecting of activities to 
restore injured resources and services. Program-level guidelines will assist in evaluating and 
implementing future proposed restoration activities. These activities will be developed as 
part of the Trustees' Annual Work Program and will be evaluated by the policies set forth in 
the Restoration Plan. Each Annual Work Program will contain descriptions of the restoration 
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activities to be funded that year, based on the policies and spending guidelines of the 
Restoration Plan, public comments, and changing restoration needs. 

The brochure described five alternative courses of action, including the no action alternative; 
explained the evaluation criteria used; and outlined the d3erences among each of the 
alternatives. It also discussed an approach to implementing the alternatives; and it covered 
administration, funding allocation guidelines and mechanisms, monitoring, and public 
participation. 

Based on public comment on the alternatives presented in the brochure, the Trustees have 
modified and designated Alternative 5 as the proposed action for this EIS and have published 
this modified alternative as the draft Restoration Plan. This EIS is intended to assist 
decisionmakers and the public in assessing the merits of the various alternatives and 
determining which of the possible alternatives should be selected as the final Restoration 
Plan. 

The MOA between the Federal and State governments requires meaningful public 
involvement. Toward that end, all decisions made by the Trustees have been made in an 
open public forum with opportunity for public comment. Public comments received on the 
Restoration Framework document also were used to identi@ significant issues related to 
implementing a restoration program. A Summary of Alternatives for Public Comment on the 
Draft Restoration Plan was released in April 1993. Public comments on the Summary of 
Alternatives, the draft Restoration Plan, and the DEIS will be used to refine the final 
Restoration Plan. 

To ensure that the public had the opportunity to identify issues related to the proposed action 
to be addressed, the Trustees had five periods for public comment. The first was in January 
and February 1992, to solicit input for the formation of a Public Advisory Group. In May 
1992, the public was invited to comment on the Restoration Framework at meetings in 
Seldovia (teleconferenced to Port Graham), Homer, Kodiak, Juneau, Tatitlek, Valdez, 
Seward, Whittier, Chenega Bay, Anchorage, Cordova, and Fairbanks. These comments were 
used to identify issues related to implementing a restoration program. In November 1992, 
agencies and individuals were invited to an "open house" held in Anchorage to discuss input 
for the DEIS. A fourth round of meetings was held in April 1993 to collect public comments 
on the Summary of Alternatives for Public Comment, released in April 1993. These 
meetings were held in Chignik Lagoon, Chignik Lake, Chenega Bay, Kodiak, Port Graham, 
Ouzinkie, Port Lions, Seldovia, Larsen Bay, Homer, Akhiok, Old Harbor, Nanwalek (English 
Bay), Anchorage, Valdez, Seward, Tatitlek, Juneau, Cordova, Fairbanks, and Whittier. A 
fifth period for public comment was held in late January and early February 1994 after the 
publication of the draft Restoration Plan and the Revised Notice of Intent to prepare an EIS. 
A public meeting was held in Apchorage at that time. 

The DEIS and the draft Restoration Plan were available for public comment for 45 days. The 
comments received &om the public were used to create the final EIS. 

In addition, a Public Advisory Group, formed in October 1992, was established to provide 
input to the Trustees on all matters relating to planning, evaluating, and allocating funds, as 
well as planning, evaluating, and conducting injury assessments and restoration activities. 
This group is made up of 15 members who represent a cross-section of the interest groups 
and the public aiTected by and concerned about the spill. Additionally there are two ex 
off~cio members representing the Alaska Legislature. 
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Development of the EIS 
The MOA between the Federal and State governments requires meaningful public 
involvement. Toward that end, all decisions made by the Trustees have been made in an 
open public forum with opportunity for public comment. Public comments received on the 
Restoration Framework document also were used to identlfy ~ i ~ c a n t  issues related to 
implementing a restoration program. A Summary of Alternatives for Public Comment on the 
Draft Restoration Plan was released in April 1993. Public comments on the Summary of 
Alternatives, the draft Restoration Plan, and the DEIS will be used to refine the final 
Restoration Plan. 

To ensure that the public had the opportunity to ident* issues related to the proposed action 
to be addressed, the Trustees had five periods for public comment. The first was in January 
and February 1992, to solicit input for the formation of a Public Advisory Group. In May 
1992, the public was invited to comment on the Restoration Framework at meetings in 
Seldovia (teleconferenced to Port Graham), Homer, Kodiak, Juneau, Tatitlek, Valdez, 
Seward, Whittier, Chenega Bay, Anchorage, Cordova, and Fairbanks. These comments were 
used to identify issues related to implementing a restoration program. In November 1992, 
agencies and individuals were invited to an "open house" held in Anchorage to discuss input 
for the DEIS. A fourth round of meetings was held in April 1993 to collect public comments 
on the Summary of Alternatives for Public Comment, released in April 1993. These 
meetings were held in Chignik Lagoon, Chignik Lake, Chenega Bay, Kodiak, Port Graham, 
Ouzinkie, Port Lions, Seldovia, Larsen Bay, Homer, Akhiok, Old Harbor, Nanwalek (English 
Bay), Anchorage, Valdez, Seward, Tatitlek, Juneau, Cordova, Fairbanks, and Whittier. A 
fifth period for public comment was held in late January and early February 1994 after the 
publication of the draft Restoration Plan and the Revised Notice of Intent to prepare an EIS. 
A public meeting was held in Anchorage at that time. 

The DEIS and the draft Restoration Plan were available for public comment for 45 days. The 
comments received fiom the public were used to create the final EIS. 

In addition, a Public Advisory Group, formed in October 1992, was established to provide 
input to the Trustees on all matters relating to planning, evaluating, and allocating funds, as 
well as planning, evaluating, and conducting injury assessments and restoration activities. 
This group is made up of 15 members who represent a cross-section of the interest groups 
and the public affected by and concerned about the spill. Additionally there are two ex 
o£ficio members representing the Alaska Legislature. 

The Trustees have sought public input on the following questions in regard to the draft 
Restoration Plan: 

Which resources and services should be targeted for restoration efforts? 

Should restoration actions address all injured resources and services, or should they 
address only those biological resources whose populations declined measurably as a 
result of the spill? 

How long should restoration actions last? 

Should they be undertaken until a resource or service has recovered, then stopped? 
Or should they continue beyond the point of restoration to prespill levels? 
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Which restoration actions should be undertaken? 

Should the plan include only those actions that are expected to produce substantial 
improvement over the rate of natural (unaided) recovery? Or should actions 
believed to produce at least some improvement over the rate of unaided recovery be 
included as we117 

In what geographic area should restoration actions be taken? 

Should actions be limited to the spill area, or should they be taken in any area where 
there is a link to injured resources or services? 

To what extent, if any, should restoration actions create opportunities for human 
use? 

Should human use of, and access to, the spill area be decreased? Protected? 
Increased? Or should new opportunities for human use be considered? 

JSSUf!S The interdisciplinary team (IDT) of federal and state scientists assigned to write the EIS 
reviewed and analyzed the concerns and ideas expressed in the public involvement and 
interagency scoping. The following issue statements describe those concerns and ideas in 
general terms. The issue statements were evaluated to decide which issues were significant 
and should be addressed in the EIS. 

The public, agencies, community leaders, and other knowledgeable individuals and 
organizations raised many issues during the scoping process. The agencies identifed the 
signrficant issues based on "reviews of similar actions, knowledge of the area or areas 
involved, discussions with community leaders, andlor consultations with experts and other 
agencies familiar with such actions and their effects" (Forest Service Handbook 1909.15 
[ l  1 S]). These issues are addressed in this document. 

Public meetings were held in the following communities during one or more of the public 
comment periods held in the development and prepatation of this EIS. A Summary of Public 
Comment on Alternarives (EVOS Trustee Council, September 1993) was published 
summarizing the results of the most extensive public involvement effort during the 
preparation of the proposed action and alternatives for this EIS. Approximately 2,000 
people gave written or oral comments at that time. 

Akhiok Fairbanks Nanwalek Seward 

Anchorage Homer Old Harbor Tatitlek 

Chenega Bay Juneau Ouzinkie Valdez 

Chignik Lake Karluk Port Graham Whittier 

Chignik Lagoon Kodiak Port Lions 

Cordova Larsen Bay Seldovia 
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The comments received addressed the planning alternatives which were included in the 
brochure, Draft Emon Valdez Oil Spill Restoration Plan Sumnary of Alternatives for Public 
Comment (EVOS Trustee Council, April 1993) and the issues and injured resources and 
services. 

The EIS was developed by considering the No Action Alternative, the proposed action and 
the planning alternatives 2 through 4 as presented in the brochure. The reasonably 
foreseeable actions that were consistent with the policies contained in each alternative were 
then estimated and evaluated in Chapter 4 of this EIS. 

List of Contacts for Preparation and 
Review of the EIS 
Federal, State, and local government agencies, academic institutions, special-interest groups, 
Native groups, and private citizens consulted prior to and during the preparation of this EIS 
are listed below. 

Federal Aaencie~ u.S. Army, Corps of Engineers ' 
Department of Agriculture 

Forest Service 
Office of General Counsel 

Department of Commerce 
National Marine Fisheries Service 
National Oceanic and Atmospheric Administratoh 

Department of Interior 
Bureau of Indian AfTairs 
Fish and Wildlife Service 
Minerals Management 
National Biological Survey 
National Park Service 

Department of Justice 

State of Alaska Dept. of Fish and Game 
Dept. of Natural Resources 
Dept. of Environmental Conservation 
Dept, of Law 

Local and Reaional George Keeney, City PlanndPublic Works Director, City of Cordova 

Government M a r g  Johnson, Mayor, City of Cordova 

Qraan 
Linda L. Freed, Kodiak Island Borough 

izationa 

Native Oraanization~ Martha Vlasoff (Tatitlek Corporation) 

/GrouDs Ralph Eluska (Akhiok-Kaguyak, Inc) 
Emil Christiansen (Old Harbor Native Corporation) 
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Others Anthony Hooten, Environmental Services 
Michael Stekoll, Univ. of Alaska Southeast 
Tom Walker, Cook Inlet Aquaculture Association 
Prince William Sound Aquaculture Corporation 
Kodiak Regional Aquaculture Association 
Alaska Center for the Environment 
Alaska Miners Association, Inc. 
Alaska Spottfishing Asociation and Alaska State Council of Trout Unlimited 
Alaska Wilderness League 
The Alaska Wildlife Alliance 
American Institute of Fishery Research Biologists 
Cordova District Fishermen United 

Kodiak Audubon Society 
National Wildlife Federation 
Pacific Seabird Group 
Sierra Club 
Southeast Alaska Conservation Council 
The Wilderness Society 
The Wildlife Society 

Contributing Authors and Support Staff 

Contributing Authors FredP. Clark FS - Archaeologist 
William J. Hauser ADF&G - Fish Biologist - 
Tim Holder MMS - Economist 
Karen A. Klinge FS - Biologist 
Cecil R. Kuhn FS - General Biologist; Planner 
Gerald A. Sanger FWS - Wildlife Biologist 
Ken Rice FS - Biologist 

porting Staff Ron Bruyere, 
Ward Lane, 
Barbara Wilson, 
Chem Womac, 
L. J. Evans, 
Carrie Holba, 
Beverly Hayes, 
Jeff Lawrence, 
Dorothy Mortenson, 
Kelly Zeiner, 
Kay V. Tracy, 
Colleen Ryan, 
Michael Burwell, 
Elinore M. Anker, 

ADEC 
ADF&G 
ADF&G 
ADF&G 
ADF&G 
ADF&G 
ADF&G 
ADF&G 
ADNR 
ADNR 
MMS 
MMS 
MMS 
MMS 
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Chief Scientist 

James A. Wolfe 

Steven Pennoyer 
George T. Frampton, Jr. 
Bruce M. Botelho 
Carl L. Rosier 
John A. Sandor 

Robert B. Spies, Ph.D. 

Consultation and 
Coordination 6 

Director of Engineering and Aviation Management, U.S. Dept. of 
Agriculture 
Director, U.S. Dept. of Commerce, NMFS 
Asst. Secretary, U.S. Dept. of Interior 
Attorney General, State of Alaska 
Commissioner, Alaska Department of Fish and Game 
Commissioner, Alaska Department of Environmental 
Conservation 
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Public Advisory E. Bradford Phillips, Chair 

Grolur, 
Donna Fischer, Co-Chair 
Rupert E. Andrews 
Pamela Brodie 
James L. Cloud 
James Diehl 
Richard I. Eliason 
John French 
James G. King 
Richard A. Knecht 
Vern McCorkle 
Donald McCurnby 
Gerald McCune 
John C. McMullen 
John L. Sturgeon 
Charles Totemoff 
Llewellyn W. Williams 
Douglas L. Mutter 
Cliff Davidson 
Drue Pearce 

Restoration Planning StanSenner, 
ork Group John Strand, 

Sandy Rabinowitch, 
Ken Rice, 
Ray Thompson, 
Carol Gorbics, 
Karen Klinge, 
Jim Slocomb, 
Mark Fraker, 
Bob Loeffler, 
Ward Lane, 
Chris Swenson, 
Veronica Gilbert, 
Bruce Wright, 
Tony DeGange, 

Commercial Tourism 
Local Government 
Sport Hunting & Fishing 
Environmental 
Public-at-Large 
Recreation Users 
Public-at-Large 
Science/Acadernic 
Consmatin 
Subsistence 
Public-at-Large 
Public-at-Large 
Commercial Fishing 
Aquaculture 
Forest Products 
Native Landowners 
Public-at-Large 
Designated Federal Officer 
Alaska State House (Ex-Officio Member) 
Alaska State Senate (Ex-Officio Member) 

ADF&G 
NOAA 
NPS 
FS 
FS 
FWS 
FS * 

ADNR 
ADF&G 
ADEC 
ADF&G 
ADF&G 
ADNR 
NOAA 
FWS 

Pestoration T e a q  Byron Moms, NOAA 
Members Paul Gertler, FWS 

Cordell Roy, NPS 
Dave Gibbons, FS 
Pamela Bergrnann, DO1 
Mark Brodersen, ADEC 
Jerome Montague, ADF&G 
Ken Rice, FS 
Marty Rutherford, ADNR 
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- 
Members 

Tom Gerlach, 
Jess h b l a t t ,  
Ken Holbrook, 
Mark Kuwada, 
Art Weiner, 
Carol Fries, 
Dave Gibbons, 
Marty Rutherford, 
Mark Brodersen, 
Sandy Dunn, 
Jim Slocomb, 
Kim Sundberg, 
Walt Sheridan, 
John Hmening, 
Chuck Gilbert, 
Barbara Mahoney, 
Catherine Berg, 
Ken Rice, 

FWS 
ADNR 
FS 
ADF&G 
ADNR 
ADNR 
FS 
A m  
ADEC 
DO1 
ADNR 
ADF&G 
FS 
FS 
NPS " 

NOAA 
FWS 
FS 
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Glossary of Acronyms 
ACMP 

ADEC 

ADF&G 

ADNR 

AMSA 

ANILCA 

ANCSA 

AOU 

AVSP 

CRIS 

DEIS 

DNR 

DO1 

EIS 

EPA 

EVOS 

FEIS 

FRED Division 

IDT 

IMPLAN 

KANA 

MMPA 

MOA 

MOU 

NEPA 

Alaska Coastal Management Program 

Alaska Department of Environmental Conservation 

Alaska Department of Fish and Game 

Alaska Department of ~I;'tural Resources 

Area Meriting Special Attention 

Alaska National Interest Lands Conservation Act 

Alaska Native Claims Settlement Act 

American Ornithological Union 

Alaska Visitors Statistics Program I1 

Federal Court Registry Investment System 

Draft Environmental Impact Statement 

Department of Natural Resources 

Department of the Interior 

Environmental Impact Statement 

Environmental Protection Agency 

Exxon Valdez Oil Spill 

Final Environmental Impact Statement 

Division of Fisheries Rehabilitation, Enhancement and Development (State, 
ADF&G) 

Interdisciplinary Team 

IMpact PLANning 

Kodiak Area Native Association 

Marine Mammal Protection Act of 1972 

Memorandum of Agreement 

Memorandum of Understanding 

National Environmental Policy Act of 1969 



NMFS 

NOAA 

NPFMC 

NPS 

NWR 

PNP 

PWS 

PWSRWG 

ROD 

USDA 

USDOI 

USFS 

USFWS 

VHS 

National Marine Fisheries Service 

National Oceanic and Atmospheric Administration 

North Pacific Fishe~y Management Council 

National Park Service 

National Wildlife Refuge 

private nonprofit 

Prince William Sound 

Prince William Sound Recreation Work Group 

Record of Decision 

U.S. Department of Agriculture 

U.S. Department of the Interior 

U.S. Forest Service 

U.S. Fish and Wildlife Service 

viral hemorrhagic septicemia 



Glossary of Terms 
alevin 

amphipod 

anadromous 

create a new run or fishery 

egg incubation boxes 

emergence 

enhance existing run 

enhancement 

escapement 

eyed-egg planting 

eyed-egg 

fair market value 

final demand 

First lifestage of a salmonid after hatching; alevins burrow into the gravel and 
absorb their yolk-sac before they emerge and become free-swimming 

Small crustacean that is often common in both freshwater and saltwater 

Fish behavior that includes migrations for spawning in freshwater and growth and 
development in saltwater 

To develop or establish a new stock or population of fish where none had 
previously existed 

Insulated chambers that are installed in a streamside location and loaded with 
fef-tilized fish eggs for indubation and hatching in a flow of high-quality water 

Movement of an alevin from the redd to a free-swimming stage after its yolk sac 
has been absorbed 

Manipulate a stock or population of fish to increase the numbers of returning adult 
fish 

Any action that improves on or creates additional natural resources or services in 
excess of prespill conditions 

Anadromous fish that escape from being harvested to migrate into a drainage to 
spawn and sustain the reproductive process 

Fish eggs, at the eyed-egg lifestage, are buried or injected into nonutilized 
spawning gravel to complete the incubation process 

Stage of development of a fish egg in which the pigmented eyes of the embryo are 
visible 

The amount in cash, or on terms reasonably equivalent to cash, for which in all 
probability the property would be sold by a knowledgeable owner willing but not 
obligated to sell to a knowledgeable purchaser willing but not obligated to buy. In 
ascertaining that figure, consideration should be given to all matters that might be 
brought forward and reasonably be given substantial weight in bargaining by 
persons of ordinary prudence; but no consideration whatever should be given to 
matters not affecting market value 

Regional purchases of goods and services 

fishery Harvest of a fish stock or of fish stocks 

iiy (or "fmgerling") Juvenile lifestage of a fish; for a salmon, this stage occurs between an alevin and a 
smolt 

habitat improvement A required habitat is improved to benefit a particular lifestage of a particular 
species to increase the overall survival rate of that population 



hatchery rearing 

hatchling 

haulout areas 

homing 

IMPLAN 

imprinting 

industry output 

lake nutrient enrichment 

limiting factor 

long-term effects 

migration corridor improvement 

monitoring 

net pen rearing 

overescapement 

parcel 

presmolt 

Juvenile fish are held and fed in rearing chambers (usually, raceways) until they 
reach a proper sue or age for release or transport to a stocking site 

Stage of development in which the embryo breaks through the egg membrane or 
shell 

Rocks, ice floes, sand, and mud bars that are used by harbor seals or sea otters for 
resting, pupping, or molting 

Migratory process of returning to the natal (or "home") stream where an adult 
anadromous fish had been hatched from an egg; accurate homing depends on 
proper imprinting 

An economic model used for economic analysis 

Process of creating a long-term memory of the spawning stream in a juvenile 
anadromous fish 

Regional supply of goods and services 

Addition of particular amounts of selected chemicals into a lake to stimulate or 
fertilize the production of microscopic plants that are the base of the food chain (or 
pyramid) that results in sockeye salmon smolt production 

A particular parameter or need in the life cycle of an organism that will limit, 
reduce, or constrain the survival from one lifestage to the next 

Changes that may occur during the approximate timefiame required for natural 
recovery of an injured resource or service (EVOS Trustee Council, April 1993), 
usually, 10 or more years; specific defmition may vary slightly among resources or 
services 

Methods to remove or mitigate a barrier to fish migration that may include 
installation of a fish ladder, construction of resting pools, or removal of a barrier by 
hand labor or blasting 

Systematic data collection, analysis and review to evaluate the status of 
environmental conditions or to determine if conditions have returned to prespill 
conditions 

Juvenile fish are held in floating net pens in estuaries or lakes where they are fed 
until they reach a desirable size or age for release or transport 

Spawning anadromous fish that escape from harvest and into a drainage in excess 
of the number that is required to sustain the population reproductive process 

Unit of measure of an upland area that is being considered for purchase by the 
EVOS Trustee Council as part of the comprehensive habitat protection process; the 
sizes of individual parcels are highly variable 

Juvenile lifestage of an anadromous fish that precedes the smolt stage; a presmolt is 
approximately as large as a smolt but not yet physiologically transformed 



rehabilitate a fishery 

relocation of hatchery runs 

restore or restoration 

sac-roe fishery 

salmonid 

short-term effects 

smolt 

spawning channel 

value-added 

Pit or nest that is excavated by a female salmonid where the eggs are laid, fertilized, 
buried, and incubated 

Rebuild a stock or population of fish that has been depressed 

Large numbers of hatchery-produced fish are transported to a location for 
imprinting and homing so returning adults can be harvested efficiently with little 
risk of overharvesting wild stocks 

Re-establishment of natural resources or service qrovided by the resources to their 
prespill conditions (EVOS Trustee Council, November, 1993) 

Fishery that is designed to harvest Pacific herring to obtain the ovary of mature 
females for sale as a specialty dish for the Japanese market 

Member of the trout and salmon family of fish 

Changes that may occur during the approximate timeframe required for completion 
of one life cycle or recruitment period of an injured resource or during the 
timeframe between implqnentation of an action and 1 to 3 years 

Juvenile migratory lifestage of an anadromous fish; smolts are transformed 
physiologically to survive and grow in saltwater after emigrating from freshwater 

New spawning habitat created by developing a source of upwelling groundwater 
and good, high-quality spawning gravel 

Costs added within the region to produce industry output composed of employee 
compensation and property income 
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marbled murrelet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.14. 22 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Memorandum of Agreement 1. 2 
MOA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2. 3.8 
MOU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 
murre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 
mussel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 
National Environmental Policy Act . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
natural recovery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5. 6 
naturalresources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.2.4.5.8. 11. 12. 21 
NEPA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.7.15. 22 
NMFS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3. 8 
NOAA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  North American Wetlands 3 
Notice of Intent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7. 9 
Otter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13. 21 
Pacific Herring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13. 14 
physical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.10. 11 
Pigeon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13. 14 

I pink salmon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13. 14 ( 

Prince William Sound . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.5.16.17. 20 
proposed action . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.2.4.5.7.11.14.15. 17 
purpose and need . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
PWS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 
recover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 i 
recovered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9. 21 
recovering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.12. 20 
recovery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.5.6.9-12.14.21. 22 
recreation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.13.14.17.19. 20 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  reimbursement 3 
restoration activities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-3.5.6.9.11.16. 21 
Restoration Plan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-3.5-12.1 5-20 
restore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1. 2? 5.6. 21 
ROD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 , s  
Seals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 
services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.2.4.7.9-14.20. 21 















. . . . . . . . . . . . . . . . . . . . . . . . . . .  tourism.. 4,24-26,42,68,69,82,101,102,114,116,141,142,151,156,160-162 
Trustee Council 2, 13,20,21,29,38,39,44,59,60,62,65,70,72,89,91,94,96,104, 

106,112, 125, 130,134, 144, 146, 159-161 
Trustee 2, 13,20,21,29,38,39,44,S9,60,62,65,70,72,89,91,94,96, 104, 

106,112, 125, 130,134, 144,146,159-161 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  USDA .37,57,87,123 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  USDOI 153 

uses 24,41,48,49,66,77,78,88,98-100, 110, 112, 113, 124,138,140, 
142, 143, 159, 160, 164,166-170 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Valdez 1,2,5,12,14,25,151,152,159-161 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  wilderness 26-28,37,43,44,57,68-70,101-104,141-144,160-162 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  wild-stock. 4,38,39,44,59,60,89,91,92,125-127,130,131 
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Table A-1 . 
Summary of Data from Large Parcel Evaluation and Ranking 

Potential for Pi Sock- Cut- Dolly Her- Bald Black Corn- Har- Har- Inter- Mar- Pigeon Riv. Sea Rec- Wil- Cul- Subsis- 
Smn. eye throat Var- ring Eagle Oys- mon bor le- tidal/ bled Guil- Otter 0tte.r rea- der- turd tence 

Benefit + Smn. Trout den ter- Murre Seal quin Sub- Mur- lemot tion1 ness Re- 
cat- Duck tidal relet Tour- sources 

Parcel cher Biota ism 

# Acres 



Table A-I . 
Summary of Data from Large Parcel Evaluation and Ranking 

Potential for Pink Sock- Cut- Dolly Her- Bald Black Corn- Har- Har- Inter- Mar- Pigeon Riv. Sea Rec- Wil- Cul- Subsis- 

Benefit + Smn. eye throat Var- ring Eagle Oys- mon bor le- tidal, bled Guil- Otter Otter rea- der- turd tence 
Smn. Trout den ter- Murre Seal quin Sub- Mur- lemot tionl ness Re- 

cat- Duck tidal relet Tour- sources 
Parcel cher Biota ism 

# Acres 



Table A-1 . 
Summary of Data from Large Parcel Evaluation and Ranking 

Potential for P i  Sock- Cut- Dolly Her- Bald Black Corn- Har- Har- Inter- Mar- Pigeon Riv. Sea Rec- Wil- Cul- Subsis- 
Smn. eye throat Var- ring Eagle Oys- mon bor le- tidal/ bled Guil- Otter Otter rea- der- tural tence 

Benefit * Smn Trout den ter- Murre Seal quin Sub- Mur- lemot tion/ ness Re- 
cat- Duck tidal relet Tour- sources 

Parcel cher Biota ism 

# Acres 

Total Acres Ranked as "Moderate" in the Large1 Parcel Evaluation Process = 309,100 



Table A-1 . 
Summary of Data from Large Parcel Evaluation and Ranking 

Potential for Pink Sock- Cut- Dolly Her- Bald Black Corn- Har- Har- Inter- Mar- Pigeon Riv. Sea Rec- Wil- Cul- Subsis- 
Sma eye throat Var- ring Eagle Oys- mon bor le- t i d d  bled Guil- Otter Otter rea- der- turd tence 

Benefit + Smn. Trout den ter- Murre Seal quin Sub- Mur- lemot tionl ness Re- 
cat- Duck tidal relet Tour- sources 

Parcel cher Biota ism 

# Acres 

EYA 3 , 7 0 0 H L  M  M M H  M  L  H L  M M L  M M H  M M  H  
04 

PTG 1 6 , 2 0 0 H  L L  M H  H M  L  H  L  H  M  L  M  M  L  L  M  H  
08 

AKI 4,200 L  - - L  M M L  L  L M H M M M L L  H H  L  
02 

AW 12,400 M  - - L L M M L M M M L M M L L H M  M  
03 

CAC 1 , 6 0 0 L L  L  L  L L  M L  H L  H M L  L H L  H L  H  
04 

CHE 1 , 7 0 0 L L  L  L  L H M L  H M L M M L L L  H L  H  
0s  

ENB 1 , 4 0 0 L L  L  L  M M L  L  L L  M H M H L H  H L  L  
01 

ENB 7 , 6 0 0 L L  L  L  M L  M L  L L  M H L  L L M H H  L  
05 

ENB 8 , 9 0 0 L L  L M M M L  L  M L  M H L  L L M M M  L  
07 

6 



Table A-1 . 
Summary of Data from Large Parcel Evaluation and Ranking 

Potential for Pi Sock- Cut- Dolly Her- Bald Black Com- Har- Har- Inter- Mar- Pigeon Riv. Sea Rec- WiI- Cul- Subsis- 
Srnn. eye throat Var- ring Eagle Oys- mon bor le- tidal, bled Guil- Otter Otter rea- der- turd tence 

Benefit -B Smn Trout den ter- Murre Seal quin Sub- Mur- Iemot t iod ness Re- 
cat- Duck tidal relet Tour- sources 

Parcel cher Biota ism 

# Acres 

EYA 7 , 6 0 0 L ' L  L L H H  L L L L  L M L  M L L  H L  H 
05 

OLD 8,000 L - - L H M M L  H M M L M M L L  H M  H 
02 

SEL 10,100 M L - L M H L  L L M H M L  M L H M M  H 
02 

EYA 3 , 3 0 0 M L  M L L H L L M L  M M L  L H H  M L  H 
07 

OLD 7,300 M - - L M H L  L L H H L M M L M L M  H 
03 

ENB 4,600 L L - L M M M L  M M M M M M L L  H L  L 
03 

CAC 3 , 2 0 0 M L  L L L L  L L L L  M M H  L L L  H L  H 
01 

CHE 5 , 4 0 0 M L  L L L M L L  L L L M L L L L H H  H 
06 

EYA 4 , 0 0 0 L L  L L L H  L L M M  M M L  L H H  M L  H 
06 



Table A-I . 
Summary of Data from Large Parcel Evaluation and Ranking 

Potential 
Benefit 

Pink Sock- Cut- Dolly Her- Bald Black Corn- Har- Har- Inter- Mar- Pigeon Riv. Sea Rec- Wil- Cul- Subsis- 
for Smn. eye h a t  Var- ring Eagle Oys- mon bor 1 -  tidal/ bled Fuil- Otter Otter rea- der- tural trms * Smn. Trout den ter- Mume Seal quin Sub- Mur- lemot tion/ ness Re- 

cat- Duck tidal relet Tour- sources 
Parcel cher Biota ism 

# Acres 

AKI 15,200 L L - L L L M L M H M L M M L L L M  H 
07 

PTG 1 2 , 4 0 0 L  L L L M L L L M L L H H L M M M M L 
06 

SEL 18,600 M L - L M L  M L  L M M M L  M L H M H  H 
01 

CAC 1 2 , 9 0 0 L  L L L L H M L H L  M M M L L L M L H 
03 

P T G 1 5 , 3 0 0 H L  L  L L H  M L  H L  M M L  M M L  L H  H 
09 

.- 

PTG 3 , 4 0 0 L L  L L M L  M L  L H L H M L L L  H L  L 
03 

CHE 8 , 3 0 0 M L  L L L H L  L L L  L M H L L L  M H  H 
05 

SEL 13,100 L L - M M M L  L L M L M L  M L H L M  H 
03 

EYA 4,800 L H H H - H  - - L - L -  H H L L  H 
08 







For comparison purposes, Figure A-1 displays the number of acres assumed protected for each of the action alternatives. 
The assumption made was that funds would be sufficient to protect all of the parcels shown in Chapter 2, Figures 2-1 
through 2-3 if land or easement prices are low. It is also assumed that since prices and rights negotiated will vary widely 
that a smaller portion of the parcels shown could still be protected. These ranges of parcels are shown in Figure A-1 . 

The "Most" label represents the most acres assumed protected by each alternative if the unit price for the parcels is 
relatively low. The 'Zeast" label represents the least acres protected assuming the unit price is higher. In Alternative 5 
the funds estimated available for Habitat Protection is a range of 45 to 50 percent. This range affects the assumed least 
acreage and is represented by a band between the most and least acres. 

Figure A-1 

Assumed Acres Protected by Alternative 

3 4 5 

Alternatives 
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Appendix B 
Common and Scientific Names 

. . . . . . . . . . . . . . . . . . .  Common Name Scientific Namg 
. . . . . . . . . . . . . . . . . . . . . . .  Arctic fox Alopex lagopus 
. . . . . . . . . . . . . . . . . . . . . . .  Arctic tern Sternaparidisaea 
. . . . . . . . . . . . . . . . . . . . . .  Arctic skua Catharacta skua 

. . . . . . . . . . . . . . . . . . . . . . .  bald eagle Haliaeetus leucocephalus 
. . . . . . . . . . . . . . . . . . . . . . . . .  barnacle Chthamalus dalli 

. . . . . . . . . . . . . .  black-legged kittiwake Rissa tridactyla 
. . . . . . . . . . . . . . . .  black oystercatchers Haematopus bachmani 

. . . . . . . . . . . . . . . . . . . . . . . . .  blennies Clinidae, Blennidae, or Stichaeidae 
................... Bonaparte's gull Larusphiladelphia 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  brant Branta bernicla 
. . . . . . . . . . . . . . . . . . . . . . .  brook trout Salvelinus fontinalis 

. . . . . . . . . . . . . . . . . . . . .  Canada goose Branta canadensis 
chinook salmon (kmg salmon) . . . . . . . .  Onchorhynchus tschawytscha 
chum salmon (dog salmon) . . . . . . . . . .  Onchorhynchus keta 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  clams Tellina sp., Spisula sp., Siliqua sp. 
coho salmon (silver salmon) . . . . . . . . .  Onchorhynchus kisutch 

. . . . . . . . . . . . . . . . . . . .  common raven Corvus corax 
. . . . . . . . . . . . . . . . . . .  common murre Uria aalge 
. . . . . . . . . . . . . . . . . . .  copper rocfish Sebastes caurinus 

. . . . . . . . . . . . . . . . . . . . . . . .  cormorant Phalacrocorax spp. 
. . . . . . . . . . . . . . . . . . . .  cutthroat trout Onchorhynchus clarki 

. . . . . . . . . . . . . . . . . . . . .  Dolly Varden Salvelinus malma 
. . . . . . . . . . . . . . . . . . .  Dungeness crab Cancer magister 

. . . . . . . . . . . . . . . . . . . . . . .  eider duck Somateria mollisima 
. . . . . . . . . . . . . . .  eulachon (candlefish) Thaleichthys pacificus 

. . . . . . . . . . . . . . . . . . .  flounder (starry) Platichthys stellatus 
. . . . . . . . . . . . . .  glaucous-winged gulls Lams glaucescens 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  grebe Podiceps spp. 
. . . . . . . . . . . . . . . . . . . . . . .  harbor seal Phoca vitulina richardsi 

. . . . . . . . . . . . . . . . . . . .  harlequin duck Histrionicus histrionicus 
. . . . . . . . . . . . . . . . . .  humpback whale Megaptera novaengliae 

. . . . . . . . . . . . . . . . . . . . . . .  killer whale Orcinus orca 
. . . . . . . . . . . . . . . . . . . . . . . .  king crab Paralithodes spp. and Lithodes aquispina 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  limpet Tectura persona 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  loon Gavia spp. 

. . . . . . . . . . . . . . . . . . . . . . .  Lutz spruce Picea XLutzii 
. . . . . . . . . . . . . . . . . .  marbled murrelet Brachyramphus marmotaturn 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  mink Mustela vison 
. . . . . . . . . . . . . . . . . . . . . . . . . .  mussels Mytilus trossulus 



. . . . . . . . . . . . . . . . . . .  Common Name Scientific Name 
. . . . . . . . . . . . . . . . . . . . . . . . . .  mysids mysidaceae "oppossum shrimp" 

. . . . . . . . . . . . . . . . .  northwestern crow Cowus caurinus 
. . . . . . . . . . . . . . . . . . . . . . .  other ducks family Anatidae, subfamily Anatinae 
. . . . . . . . . . . . . . . . . . . . . . .  Pacific cod Gadus macrocephalus 

. . . . . . . . . . . . . . . . . . . .  Pacific halibut Hippoglossus itenolepis 

. . . . . . . . . . . . . . . . . . . .  Pacific herring Clupea harenguspallasi 
. . . . . . . . . . . . . . . .  Pacific Ocean perch Sebastes alutus 

. . . . . . . . . . . . . . . . . . . .  Pacific tomcod Microgadus proximus 
. . . . . . . . . . . . . . . . . . . . . .  Pacific hake Merlucciusproductus 

. . . . . . . . . . . . . . . . . . .  pandalid shrimp family Pandalidae (genera Pandalus and Pandalopsis) 
. . . . . . . . . . . . . . . . . .  peregrine falcon Falco peregrinus 

pigeon guillemot . . . . . . . . . . . . . . . . . .  Cepphus columba 
pink salmon (humpy) . . . . . . . . . . . . . .  Onchorhynchus gorbuscha 

. . . . . . . . . . . . . . . . .  quillback rockfish Sebastes maliger 
. . . . . . . . . . . . . . . . . . . . .  rainbow trout Onchorhynchus mykiss 

. . . . . . . . . . . . . . . . . . . . . . .  river otters Lutra canadensis 
. . . . . . . . . . . . . . . . . . . . . . . . .  rockfish Scorpaenidae 

. . . . . . . . . . . . . .  rockweed or popweed Fucus gardneri 
. . . . . . . . . . . . . . . . . . . . . . . . .  sablefish AnoplopomaJimbria 
. . . . . . . . . . . . . . . . . . . . . . . . .  scallops Pecten caurinus, Chlamys rubida and Chlamys hastata hericia 
. . . . . . . . . . . . . . . . . . . . . . . . .  sea otter Enhydra lutris 

. . . . . . . . . . . . . . . . . . . . . . . . . .  shrimp primarily Pandalus spp. 
. . . . . . . . . . . . . . . . . . . . . .  Sitka spruce Picea sitchensis 

sockeye salmon (red salmon) . . . . . . . . .  Onchorhynchus nerka 
. . . . . . . . . . . . . . . . . . .  sole (yellowfin) Limanda asperp 

spruce bark beetle . . . . . . . . . . . . . . . . .  Dendroctonus rujipennis 
Steller sea lion . . . . . . . . . . . . . . . . . . . .  Eumetopias jubatus 

. . . . . . . . . . . . . . . . . . . . . .  sticklebacks Gasterosteus aculeatus or Pungitius pungitius 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  swan Cygnus spp. 

. . . . . . . . . . . . . . . . . . . . . .  Tanner crab Chionoecetes bairdi and C. opilio 
. . . . . . . . . . . . . . . . .  thick-billed murre Uria lomvia 

. . . . . . . . . . . . . . . . . . . . . .  tufted puffin Fratercula cirrhata 
. . . . . . . . . . . . . . . . . . .  walleye pollock Theragra chalcogramma 

western hemlock . . . . . . . . . . . . . . . . . .  Tsuga heterophylla 
. . . . . . . . . . . . . . . . . . . . . .  white spruce Picea glauca 

yelloweye rockiish . . . . . . . . . . . . . . . . .  Sebastes ruberrimus 
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FISH 

Section 1. Procedures for Project Planning and Permitting 

Any new fisheries project, regardless of the funding source, must undergo the scrutiny of one or more standard review 
processes before it can be implemented. A project that will entail any form of stock manipulation -- including a hatchery 
operation, stock introduction, egg incubation box, or eyed-egiplanting -- is required by regulation 5 AAC 41.005 to 
first have a Fish Transport Permit (FTP) (ADF&G,1990). This regulation makes it unlawful to transport, possess, 
export fiom the State, or release into the waters of the State any live fish (or fish eggs) without an FTP, which is issued 
for a fixed term and authorizes only that operation specified in the permit. Any change of species, brood stock, or 
location requires a new permit. Each applicant for an FTP submits the following information to the Alaska Department 
of Fish and Game (ADF&G) (5 M C  41.010): species and stock; incubation, rearing, and release site($; number and 
life history stage; disease history of the stock and inspection and certification; isolation measures planned to control 
disease; source of water for rearing and means of effluent discharge; identification and status of native stocks involved; 
method and time of transport or release; purpose and expected benefits of the proposed project; evaluation plans; and 
other information. 

The ADF&G reviews each FTP application and issues an FTP only if it is determined that the proposed transport, 
possession, or release of fish will not adversely affect the continued health and perpetuation of other native, wild, or 
hatchery stocks. Terms and conditions may be attached if necessary to protect the continued health and perpetuation of 
native, wild, or hatchery stocks of fish (5 M C  1.030). 

In addition to these regulations, certain Departmental policies also apply to fish-stocking programs in Alaska. The 
ADF&G Genetic Policy (Davis et al., 1985) addresses stock transports, protection of wild stocks, and maintenance of 
genetic variability. The ADF&G policy relating to fish health and disease control (Meyers et al., 1988) is intended to 
prevent dissemination of infectious finfish and shellfish diseases within or outside the borders of Alaska without 
introducing impractical constraints for aquaculture and necessary stock-renewal programs. These policies are reviewed 
as part of the FTP application process. Another policy, the (draft) Wild Stock Protection Policy, also influences sport 
fish stocking programs in Alaska. Accordingly, the Sport FishDivision will not accept stocking hatchery fish in 
locations where wild stocks of sport fish presently occur unless: 

(a) the indigenous wild stock(s) is (are) incapable of supporting a recreational kshery; or (b) the indigenous 
wild stock(s) is (are) important to sport anglers and is (are) found to be depressed; or (c) adequate evaluation 
can be dedicated to the stocking project to maintain historical levels of natural production, run timing, and 
spawning distribution (Peltz, 11994). 

I 

Further, proposed projects that are intended to provide benefits for a sport fishery receive more detailed review. Each 
project is reviewed to ensure that hatchery production matches fish production demands according to fishery 
management plans. These management plans, which address fish stocking, are reviewed every 4 to 5 years and are 
incorporated into a Statewide Stocking Plan for Recreational Fisheries. This plan contains specific information about 
each stocking location; region of the State, Division of Sport Fish Management Area; and reference to a sport fishery 
management plan that covers the stocking location, release site, species to be released, whether the location is 
anadromous or landlocked; size of fish to be stocked, and number of fish to be stocked each year. Time is allowed for 
public viewing of the draft plan as part of a separate NEPA review process before it is approved by the Commissioner of 
ADF&G (Peltz, 1994). 

Any proposed project that may entail any form of aquatic habitat alteration (such as migration corridor improvements or 
stream habitat improvement) must be reviewed and approved through a multi-agency process. Ths process is 
coordinated by the State of Alaska Division of Governmental Coordination and called the "project consistency review" 
based on the Alaska Coastal Management Program (ACMP) described in State of Alaska Regulations (Title 6, Chapter 
50). This review is designed to improve management of Alaska's coastal land and water uses. Project proposals are 
reviewed to identlfy permits required by the State of Alaska Departments of Environmental Conservation, Fish and 



Game, and Natural Resources and to determine the project's consistency with the standards of the ACMP and 
enforceable policies of approved district coastal management programs. The purpose of this permitting and review 
process is to allow reasonable developmental activities while protecting the aquatic habitats. 

In addition, several Federal Agency permits may be required. Because these projects typically occur on wetlands, a 
permit from the U.S. Army Corps of Engineers also is required. If the proposed project location is on federally owned 
lands (e.g., National Forest or National Wildlife Refuge), a special-use permit may also be required. Where an effluent 
will be discharged; e.g., with a hatchery operation, a U.S. Env@omnental Protection Agency National Pollution 
Discharge Elimination System (NPDES) Pennit and approval by the State of Alaska Department of Environmental 
Conservation are required. 

Finally, Regional Planning Teams (RPT's) have been established by State of Alaska Statutes Title 16 within each of the 
commercial fisheries management areas to develop coordinated plans for fisheries rehabilitation, enhancement and 
development projects (AS 16.10375-470). Voting members of the RPT include three members from ADF&G, and 
three representatives from the appropriate Regional Aquaculture Association. These planning teams review proposals 
to assure that potential projects are compatible with the existingfisheries and to c o d i  that the projects will provide 
the expected benefits to the intended fishers. The RPT also reviews the Annual Hatchery Management Plan that is 
required from each fish hatchery that may be located in that region. These annual plans include detailed information 
about the origin, numbers, and release strategy, evaluation plan, and short and long-range harvest management plan for 
each stock of fish in the hatchery. 

Consequently, before any proposed fisheries project can become operational, in addition to preimplementation 
biological monitoring, a substantial amount of time and effort must be expended to assure that it will comply with all of 
the required permitting and planning. These requirements have been established to allow orderly development of new 
projects that are compatible with existing biological resources and fisheries within each region. 

Section 2. Restoration Actions 

Background: This programmatic EIS evaluates various restoration actions that may be implemented to assist natural 
recovery of wild-stock pink and sockeye salmon stocks and the services of commercial and sport fishing that rely on 
these stocks. It is also assumed, however, that the responsible resource management agencies will maintain the historic 
levels of their activities. 

Restoration actions that may be implemented to assist or accelerate the natural recovery of wild-stock salmon 
populations or the services they provide may include: (1) habitat protection (2) migration corridor improvements, (3) 
egg incubation boxes, (4) net pen rearing, (5) hatchery rearing, (6) habitat improvement, (7) lake fertilization, (8) eyed- 
egg planting, (9) relocation of hatchery-produced runs, (10) develop or create new runs of salmon, and (1 1) establish 
new hatchery runs (EVOS Trustee Council, April, 1993; November, 1993). These actions may assist recovery directly 
by providing new habitat or new populations or indirectly by improving the survival rate of one or more lifestages of the 
fish. 

Fisheries restoration actions may be useful tools to restore wild stocks and fisheries, but before they are implemented, it 
is important to allow a sufficient amount of time for adequate planning and permitting procedures. At least 1 year (2 
years are better) is required for good preimplementation studies and design, and at least 1 year of minimal operational 
activities is needed before most projects can be considered fully operational. 

Finally, every fisheries restoration, development, or enhancement program must be carefully planned and managed to 
avoid risks to wild stocks, and the fish-culture program must be carefully structured and controlled to avoid or minimize 
potential changes in the genetic makeup and health of the wild stocks that might be caused by the program. Although 
restoration, development, and enhancement of wild salmon stocks with fish-cultural techniques has been widely applied 
in the Pacific northwest, this strategy is not fully accepted within the fisheries profession (Hilborn, 1992; Meffe, 1992; 
Martin, Webster and Edwards, 1992). Cuenco (1994), however, does offer a conceptual model for hatchery 



supplementation to rebuild wild stocks while maintaining the genetic diversity of the depressed populations. Hatchery- 
produced fish typically can be harvested at a higher rate than most wild stocks. Consequently, if wild stocks are 
harvested with hatchery-produced fish, there may be a danger that the wild stocks may be overharvested (Hilborn, 
1992). A good harvest-management strategy must be developed so the hatchery-produced stocks can be harvested in a 
separate time or place. Every fish-culture program must be carefully structured, planned, and controlled to avoid or 
minimize potential risks of change in the genetic makeup and health of the wild stocks (Hindu, Ryman and Utter, 1991; 
ADF&G, 1983; Holland-Bartels, Burger, and Klein, 1994; Meyers et al., 1988; Davis et al., 1985). Additional state and 
federal permits and a site-specific NEPA compliance review may also be required before a project is implemented 
(Appendix C, Section 1). 

Actions: 

1. Habitat protection and acquisition provide maximal protection of strategic lands and habitats that are important for the 
long-term recovery of injured fishery resources and the services they provide. 

Description: The primary means of recovery by this action is the protection afForded by purchase, ownership 
and control of private land interests or changes in the management of currently-held public lands. Monitoring and 
research would be conducted to evaluate the effectiveness of protective measures and to v e q  the recovery of damaged 
resources and services. Long-term productivity and stability will be assured by protection of the ecosystem in its natural 
state. 

Potential Applications: Protected habitat that is protected fiom human disturbance is a vital component that is 
needed to maintain the productivity of the natural ecosystem and preserve the natural genetic diversity of the wild fish 
stocks, the associated physical and biological parameters and the services these resources provide. Detailed information 
about the Comprehensive ~ab i t a t  Protection Process, including the criteria and rating and the ranking, has been 
presented by the EVOS Restoration Team (November, 1993). 

Potential Benefits: Increased habitat protection will benefit the entire ecosystem by reducing incremental 
habitat degradation that may compound the effects of the oil spill. Although the habitat parcels that will be protected are 
upland habitats, water bodies, including spawning and rearinghabitats, and their riparian zones are included. Potential 
disturbances that may destroy or reduce fishery habitat (e.g., mining or logging) will be prevented and natural recovery 
of the injured resources will be allowed to occur. 

Potential Drawbacks: Ifthe recovery of injured resources occurs only as a natural process, the recovery rate 
will take longer than if other restoration actions are employed. 

Injured Resource or Service that mav Benefit: Pink and sockeye salmon; commercial and sport fishing, 

2. Migration corridor improvements entail mitigation of a barrier to fish migration that may prevent access to critical 
habitat for spawning or rearing and typically include installation of a fishpass or removal of a migration barrier. The 
construction of a fishpass (i.e., fish ladder or steep pass) is a permanent form of habitat modification to enable fish to 
access spawning and rearing habitat above an impassable barrier such as a waterfall. 

Description: This technique can be applied either as a constructed fish ladder (i.e., made from concrete, steel, 
or aluminum) to bypass a barrier or as an alteration of the barrier itself (e.g., through explosives to provide a series of 
ascending resting pools); however, successful design, installation, and operation will depend on adequate 
preconstruction studies and evaluation, including estimates of high- and low-water flows and the geology of the area. 
Several agencies, including the USFS and ADF&G, have had experience throughout the EVOS area in these techniques 
over a broad range of conditions. Although these changes to the barrier are permanent, inspection and maintenance of 
the structures are required at regular intervals. 



After a migration barrier that is located upstream fiom an established population of salmon is mitigated, the returning 
spawners may colonize the newly available habitat. However, it may require several generations before it is fully 
utilized. Ifthere is no spawning population, a new spawning stock may be introduced by any of several methods that 
may include transplanting mature adult fish, eggs (e.g., in the gravel or in incubation boxes), or juvenile fish. 

For sockeye salmon, a fishpass to access new spawning habitat will be of no value unless rearing habitat that is presently 
underutilized will be available for the fiy that will be produced. If a spawning population must be introduced to colonize 
a newly accessible spawning area, that brood stock must be carefully chosen for the proper size, run timing, and 
behavior. Blackett (1979,1984) described the installation and operation of a fishpass to establish chinook and sockeye 
salmon runs into the Frazer Lake system on Kodiak Island. This system, which had been blocked to anadromous salmon 
runs by a 10-meter- high falls, required four 64-meter-long runs of fishpass to maintain the new runs of fish. 

Potential Applications: This technique to improve migration corridors has been applied throughout the EVOS 
area, especially in Prince William Sound and the Kodiak area, to increase populations of wild-stock pink salmon and to 
establish new populations by providing access to new or additional spawning habitat. It has been less widely applied 
for sockeye salmon because the juvenile sockeye salmon require the lake-rearing habitat, and it is more dBcult to find a 
drainage system that both lacks access to spawning habitat and contains underutilized fiy rearing habitat. Because this 
technique has been widely applied, in the EVOS area, many ideal locations already have been utilized (Willette et al., 
1993). 

Potential Benefits: Migration corridor improvements that create access to good quality spawning habitat is a 
proven technique to improve salmon populations; however, it will be effective for sockeye salmon only if the newly 
produced fry have access to rearing habitat that is presently underutilized. The potential benefit usually will be limited 
by the amount of available rearing habitat rather than the amount of new spawning habitat that is accessed. The 
installation usually is permanent, with a long lifespan. 

Potential Drawbacks: Installation costs may be high. Routine inspection and minor maintenance are required. 
If substantial new populations are created, a harvest-managem~nt plan must be developed to minimize interference with 
management of other nearby stocks. 

Iniured Resource or Service that mavBenefit: Pink and sockeye salmon; commercial and sport fishing. 

3. Egg incubation boxes have been used highly successfully in the Copper River drainage to develop a small wild-stock 
population of sockeye salmon into an estimated annual total return of approximately 200,000 adult fish with an estimated 
annual commercial harvest of over 100,000 fish (Roberson and Holder, 1993). Although early experimental efforts to 
incubate sockeye and chum salmon eggs in egg incubation boxes in Prince William Sound were less successful 
(Jackson, 1974), Pete Velsko (1 993, oral comm.) has reported that egg incubation boxes have been used successfully in 
several drainages in the Nome area to incubate chum salmon eggs. These and other results demonstrate the importance 
of proper site selection, installation, and operational techniques. Egg incubation boxes have not been used widely to 
incubate pink salmon eggs; however, Terry Ellison (ADF&G, 1994, oral comm.) reports that egg incubation boxes were 
used effectively for several years to increase the numbers of pink salmon brood stock returning to Cannery Creek in 
Prince William Sound. 

D m .  The technique of egg incubation boxes involves use of a large box (e.g., fiom 2~2x2 ft. to 4 x 4 ~ 8  
ft.) in which fertilized eggs and selected gravel or artificial substrate are placed in alternating layers. Cool, oxygen-rich 
water is fed by gravity fiom an intake box, through a plumbing system, and up through the gravel and eggs in the 
incubation box. When properly installed, these units control the water flow, substrate type, sedimentation, and predation 
to provide egg-to-fiy survival rates of over 80 percent (Roberson and Holder, 1993). This compares quite favorably 
with an expected survival rate of 12 to 43 percent in redds of naturally spawned sockeye salmon (Drucker, 1968) or 4 to 
23 percent for pink salmon (Heard, 199 1). 



In-stream egg incubation boxes provide a low-cost restoration or enhancement technique that is ideally suited for small- 
scale, low-technology operations at remote sites. After the brood stock is spawned and the eggs are placed in the unit, 
minimal care is required. When they are used for enhancement of indigenous stocks, these units can minimize the 
genetic and pathology concerns associated with transport of eggs or fry. 

To successfully apply this technique, the following prerequisites are necessary: (1) high-quality, free-flowing (i.e., 
throughout the winter) spring water source; (2) adequate hydraulic head differential to obtain ~ ~ c i e n t  gravity flow 
without installing an excessive length of piping; (3) suitable stream bottom; and (4) a protected area for the incubation 
units. 

This technique will be successful for sockeye salmon, however, only if the ii-y that are produced can migrate into an 
underutilized lake rearing system with an adequate supply of zooplankton for forage. 

Potential Avvlications: The potential contribution of egg incubation boxes for the restoration or improvement 
of wild pink salmon stocks in the EVOS area will be very good in drainages which have reasonably accessible spring 
areas or free-flowing water in winter, appropriate physical features, good water quality and quantity, and potential 
capacity to achieve a satisfactory benefit:cost ratio. 

Extensive surveys to locate potential sites to implement this technique in the EVOS area have not been performed, 
however, large-scale potential sites have not been identified during routine surveys and monitoring for fisheries 
management activities or fish hatchery site identification. However, potential sites for application of this action are 
believed to exist in some drainages. 

Potential Benefits: Where an optimal location can be used, dramatic results can be attained (Roberson and 
Holder, 1993). Where suitable locations can be identified, this action may be applied to help restore or improve pink 
salmon populations without a major intrusion into the environment or the wild fish stocks. 

Potential Drawbacks: This method will require substantial development to achieve dramatic results with pink 
salmon. While it can be used to benefit individual stocks within individual drainages, logistical costs may constrain 
widespread small-scale development. The potential value of this action for sockeye salmon will be limited to those 
drainages with underutilized rearing capacity for the sockeye salmon fry that are produced. 

Injured Resource or Service that mav Benefit: Pink and sockeye salmon; commercial and sport fishing. 

4. Net Den rearing is a practice that has been widely applied as a means to increase the survival rate of all salmon 
species. This technique, however, has been applied successfully only recently for sockeye salmon. This is because 
sockeye salmon are particularly susceptible to the disease "infectious hematopoietic necrosis virus" (MNV). (Teny 
Ellison, 1993, oral cornm.). 

The net pen rearing technique is usually applied in freshwater for sockeye salmon and in saltwater for pink salmon 
rearing because pink salmon cannot survive in freshwater and the early lifestages from only a few stocks of sockeye 
salmon can survive in saltwater. Burke (1 993), however, described a highly successful program for rearing juvenile 
sockeye salmon to the smolt stage in saltwater net pens, but only after they first had been fed in freshwater hatchery 
raceways. Consequently, although net pen rearing of sockeye salmon in saltwater may have excellent potential for a 
hatchery-based application, it is of limited value for protection and restoration of wild stocks except where it may be 
used to create an alternate opportunity for commercial fishermen. 

Juvenile sockeye salmon typically rear and grow in freshwater lakes for up to 3 years (Burgner, 1991). During this 
period, the mortality rate between the fry and smolt stages may range from 86 to 99 percent (Roberson and Holder, 
1993), but fiy held in net pens are largely protected fiom predators and food is provided, so the mortality rate is low 
while they are in the pens. Net pen rearing of sockeye salmon fiy in freshwater lakes has not been widely applied; 
however, Schollenberger (1993) and Zadina and Haddix (1 990) have reported good success with this strategy. 



Descri~tion: Net pen rearing to improve the survival rate for juvenile wild-stock salmon first requires a source 
of captive fiy. Fry may be captured as they emigrate fiom a spawning stream and placed in the rearing pen, or emergent 
fiy may be collected fiom eggs incubated in a hatchery and transported to the rearing site. On-site personnel feed the fry, 
protect against predators and physical damage, and monitor the fish health. The objective of net pen rearing is to 
increase the survival rate of the fiy by providing protection and food to increase their growth rates. With a faster growth 
rate, sockeye salmon fry are expected to achieve a threshold s& for smoltification during their first year of life (Zadina 
and Haddix, 1990). The increased survival rate contributes to a larger srnolt population and, consequently, an increased 
return of adult fish. After the fj. attain sufficient size, they are released--usually in the fall so they can overwinter 
naturally, smoltify, and emigrate to the ocean. 

Schollenberger (1 992,1993) reported encouraging results from a net pen rearing project to restore a sockeye salmon 
run in English Bay Lakes in lower Cook Inlet. The English Bay Lakes sockeye salmon run had fluctuated widely and 
had declined since the mid-1 970's, and lake rearing conditions were poor. M e r  the implementation of the net pen 
rearing projects, the estimated percentage of age-1 smolts increased fiom 63 to 97 percent and the average size of age-1 
smolts increased 10 percent in length and 3 1 percent in weight. 

Zadina and Haddix (1 990) reported that growth rates of pen-reared sockeye salmon fiy were two to three times greater 
than those of free-ranging fry, and the estimated survival rate of the pen-reared fiy was 92 percent compared with 34 
percent for the -free-ranging fry. 

Potential A~~lications: Net pen rearing of wild-stock salmon fiy to increase their survival rate potentially may 
be employed in many systems throughout the EVOS area. Only two key ingredients are necessary: a source of fry and a 
suitable site to anchor and service the net pens. The wild-stock fry may be captured as they emigrate fiom a spawning 
stream, or they may be transferred through a hatchery operation. Although this action has not been widely applied for 
wild-stock pink salmon, the techniques of capturing emigrating fiy and net pen rearing are standard practices. 
Successful application will depend primarily upon appropriate site selection, and Willette et al. (1 993) already have 
identified a number of candidate locations in the EVOS area. 

Potential Benefits: Careful application of the net pen rearing technique can be expected to increase 
the survival rate of juvenile pink salmon by 50 to over 150 percent and, consequently, returning adults (Martin, Heard 
and Wertheimer, 1981; Leon, 1987). This action will also increase the numbers of emigrating sockeye salmon smolts 
and returning adults with minimal undesirable effects on the population or the lake rearing system. The magnitude of the 
benefit will depend on the numbers of captive fry that can be accommodated. 

Potential Drawbacks: Whenever any organisms are held captive in high density, they become more susceptible 
, to disease or other catastrophic loss; however, this risk can be reduced by adjusting the loading density and application 

of good fish-cultural practices (ADF&G, 1983; Meyers et al., 1988; Schollenberger, 1993). Any fish-cultural activity 
may have some genetic consequence on the natural population (e.g., selective egg-take practices), but this introgression 
is reduced by using the indigenous stock and minimal manipulation activities (Davis et al., 1985). 

Iniured Resource or Service that mav Benefit: Pink and sockeye salmon; commercial and sport fishing. 

5. Hatchery rearing of salmon 6-y to increase the survival rate to the adult stage has had a long history in Alaska. 
Typically, these operations have been based on a large, established hatchery brood stock that was derived fiom a donor 
wild stock; however, eggs may be taken annually fiom individual wild stocks to supply the eggs. As the fry emerge, 
sockeye salmon fry are reared in the hatchery before they are transported for release, but pink salmon fry must be 
transported to an estuarine rearing site at a stream mouth where they can be held until they become imprinted to this 
stream and until the environmental conditions are satisfactory. 

Cultured juvenile sockeye salmon have been released as fed f?y, presmolts, and smolts (Ellison, 1992). Each lifestage 
has its own particular logistical, biological, and fish-cultural constraints and advantages. Fry are comparatively 
inexpensive to rear, transport, and release, but they require at least 1 year of rearing in a natural lake system before they 



srnoltrfy, and they do not survive to the adult stage as well as presmolts or molts. Fry that are retained and fed in 
hatchery raceways may be released in late fall as presmolts. These young fish require few resources from the lake 
system during the winter and emigrate as srnolts in the spring. Smolts are more expensive to rear and transport, but they 
survive to the adult stage at a higher rate, and they can be released as migrants without reliance on freshwater rearing. 

Descri~tion: Eggs are taken from the appropriate br6od stock and incubated. As fry emerge from the 
incubators, they are transferred to raceways in the hatchery or floating net pens that are anchored in a sheltered location 
in the estuary where the young fish are fed. The release timing is determined by either the appropriate growth and size 
of the fry or when the natural rearing conditions in nearshore nursery areas are optimal. The release location must be 
carefully selected to achieve proper imprinting and homing. 

Sockeye salmon fry are held and fed in freshwater raceways until they are ready to release as fry, presmolts, or srnolts 
(Burke, 1993). Emergent fry or short-term-reared fly may be released into a nursery lake if that the naturally-spawning 
population cannot fully stock the system. Fry that are released as presmolts are reared longer, nearly to the size of a 
smolt. 

If the carrying capacity for sockeye salmon in nursery lakes is achieved by natural spawning, additional production 
cannot be achieved by releasing additional fry, but more adult fish can be produced by rearing and releasing sockeye 
salmon at the presrnolt or smolt stages. Fish released as presmolts late in the growing season (immediately before 
freeze-up) have a low metabolism, and they place little demand on the rearing environment in the lake (Carpenter, 
1991). In spring, the fish feed and grow only slightly before they emigrate as smolts. Carpenter (1 991) reported that 
sockeye salmon stocked as fry into Prince William Sound lakes had survival rates to age-1 smolts of 8.5 and 12.2 
percent and that presmolts survived to age-1 molts at a rate of 63.3 percent. 

Sockeye salmon can be reared successfully to the molt stage in hatcheries in approximately 1 year after they are hatched 
(Burke, 1993). Smolts are released at a larger size than presmolts, so they are more dficult and expensive to transport. 
They begin their migration immediately, however, so they will not compete with fry that may be in the nursery system. 
Care must be taken, in all cases, to ensure that the srnolts are properly imprinted for good homing of returning adults. 

Potential Applications: Hatchery rearing for pink salmon fry may be a useful technique to restore pink salmon 
populations in many drainages in the EVOS area; however, the wild stocks must be selected for egg takes, and the fry 
rearing pens must be operated at the mouth of the systems that are selected. Candidate locations must have enough 
spawners to supply the eggs, and the physical features of the stream mouths must accommodate the net pens. Willette et 
al. (1 993) may serve as a guide for site selection. Hatcheq rearing sockeye salmon fry may be a useful technique to 
restore sockeye salmon populations in those systems that presently are underutilized by juvenile sockeye salmon. 

Potential Benefits: Damaged wild stocks may be helped directly by a rearing and release program for that 
stock, or the wild stocks may be helped indirectly by creating an alternate opportunity--spatially or temporally--for the 
commercial fishers to divert fishing pressure away from the damaged stocks. For direct restoration, pink salmon fry- 
rearing programs will be limited to those drainages that can provide brood stock and accommodate a rearing program 
and sockeye salmon fry-rearing programs will be limited to those drainages where the forage is underutilized by 
naturally produced fry. Sockeye salmon presmolt- and molt-rearing programs, however, can provide direct restoration 
with little or no effect on freshwater plankton populations. 

Potential Drawbacks: Whenever any organism is held captive in high density, it becomes more susceptible to 
disease or other catastrophic loss; however, this risk can be reduced by adjusting the loading density (Schollenberger, 
1993) and application of good fish-cultural techniques (ADF&G, 1 983). Any fish-cultural activity may have some 
genetic consequence on the natural population (e.g., selective egg-take practices), but this introgression is reduced by 
using the indigenous stock and minimal manipulation activities (Davis et al., 1985). 

The success of this action depends on a combination of biological, physical, logistical, and technological factors; and no 
project application can be expected to become fully operational without appropriate site selection, testing, and 
evaluation. 



I4ured Resource or Service that mav Benefit: Pink and sockeye salmon; commercial and sport fishing. 

6. Habitat improvement techniques are employed to overcome a factor in the fishes environment that may limit the full 
potential production for that species from that system (Zernke,,Casipit, and Richel, 1987). Consequently, it is important 
to determine which aspect of the life history is the limiting factor and what must be done to improve conditions for 
increased production. Because pink salmon use the freshwater environment only for spawning, habitat improvement 
opportunities are limited primarily to improving migration corridors and creating new spawning habitat. 

Description: Before any habitat improvement method should be applied, at least 1 year of monitoring and 
evaluation with a systematic approach should be scheduled. Seasonal visits will be most critical during low-flow 
periods and the coldest season. The most important parameters to evaluate include water temperature, water volume 
and velocity, and dissolved oxygen. If a fish population is not present, other water quality parameters also must be 
evaluated. A map of existing and improved habitat should be drawn, and engineering plans may be necessary to design 
a fishpass or spawning channel. If new spawning areas are to be developed, it is crucial to know the amount of water 
and to venQ that the water is well oxygenated and that it does not freeze in winter. In addition, after habitat 
improvement has been completed, it must be monitored on a regular basis both to assure that it is operating as designed 
and to perform periodic maintenance. 

Emigration corridor habitat is poor, a fishpass may be installed to mitigate a migration barrier to provide access for pink 
salmon spawning habitat. Migration corridors also may be improved with techniques such as stabilizing stream banks 
or installing structures (e.g., boulders or wood debris) to maintain riffles and pools in a stream to create resting areas for 
spawning adults, but these factors rarely substantially limit pink salmon production. Selective removal of a portion of a 
barrier sufficient to allow passage of fish upstream without substantially altering the flow of water or downstream 
conditions may also improve access to spawning habitat. 

If lack of adequate spawning habitat limits production, a spawning channel may be designed to increase and enhance 
natural spawning habitat thorough control of such factors as water flow, substrate, sedimentation, and predation to 
increase the egg-to-fry survival rates. While the average egg-to-@ survival rates in a natural stream average between 4 
and 23 percent, spawning channels can increase those survival rates to nearly 60 percent (Heard, 1991). 
Implementation of this action requires a stable source of high- quality water (usually from groundwater) that is protected 
fiom surface runoff, proper terrain, and sufficient brood stock to use the spawning channels. Although numerous 
spawning channels have been constructed in other parts of the United States for various species of salmon (Bell, 1986; 
Bonnell, 1991; Marshall, 1985), few have been installed in Alaska, and these usually have not been designed to 
intentionally benefit pink salmon (Mattson, 1980; Garrison, 1993, oral comrn.). 

Potential Applications: Surveys have been performed to idente potential locations for habitat improvement 
projects in the EVOS area, and several potential sites have been discovered (Willette et al., 1993). 

Potential Benefits: Pink salmon will benefit directly from access or development of any new good-quality 
spawning habitat because they rely on the freshwater environment only for spawning. 

Potential Drawbacks: Wherever fish stocks are created or increased, there may be an interference with other 
stocks that already are present. There may be a risk of overharvesting the existing stocks. Returning adult fish may stray 
into adjacent drainages, interbreed with naturally reproducing populations, and disturb the genetic makeup of those 
populations. 

Iniured Resource or Service that mav Benefit: Pink salmon; commercial and sport fishing 

7. Lake fertilization is a potential action that may be taken to iihprove the rearing success of juvenile sockeye salmon 
during their 1 to 3 years in the lake environment and to increase their survival to the smolt stage. The ADF&G began a 
lake limnology and lake fertilization program that has included 16 lakes since 1979 and, since 1974,43 lake systems 



have been stocked with nearly 600 million juvenile sockeye salmon to improve production (Kyle, Koenings, and 
Edmundson, 1994). 

Description: ADF&G has an established Lake Limnology and Lake Enrichment Policy (Koenings et al., 1979) 
that presently is being revised and updated (Kyle, 1994, oral qrnm.). According to this policy, a candidate lake system 
requires at least 2 years of study and evaluation before a project can be implemented. Because each lake system has 
unique characteristics, these research studies are designed to evaluate the status of the sockeye salmon iiy populations, 
to determine if these populations will benefit from nutrient enrichment and to prescribe the appropriate mixture and 
amount of chemicals that are needed to stimulate the food chain. Some systems, such as Leisure Lake, on the lower 
Kenai Peninsula, have barrier falls on their outlet streams that prevent immigration of adult salmon but allow successful 
emigration of smolts. Fry must be stocked annually to replace the spawning adults and fertilizer must be added annually 
to replace the nutrients usually provided by the carcasses of spawners (Elechtol aid Dudiak, 1988). 

Potential Applications: The technology of lake nutrient enrichment to fertilize lakes to improve the rearing, 
growth, and survival of wild stocks of sockeye salmon has been developed in Alaskan waters and in other areas. Within 
the EVOS area, good success already has been achieved in the present lake enrichment program (Kyle, Koenings, and 
Edmundson, 1994); and where new opportunities exist, this action can be expected to improve the rearing habitat and 
produce additional sockeye salmon. 

Potential Benefits: Lake nutrient enrichment has been used successfully in Canada and the United States to 
improve the freshwater survival rates of juvenile sockeye salmon and to produce more adult fish. Within the EVOS 
area, the magnitude of potential benefits fiom this action will depend primarily on the ability to identlfy new candidate 
lake systems in areas where returning adult fish may be harvested without risk of overharvesting existing wild stocks. 

Potential Drawbacks: Wherever fish stocks are created or increased, there may be an interference with stocks 
that already are present. There may be a risk of overharvesting the existing stocks. Returning adult fish may stray into 
adjacent drainages, interbreed with naturally reproducing populations, and disturb the genetic makeup of those 
populations. Proper planning will reduce these risks (Appendix C, Section 1). 

Itjured Resource or Service that mav Benefit: Sockeye salmon; commercial and sport fishing. 

8. Eved-em planting (i.e., burying salmon eggs in a stream bed after they have been incubated to the eyed stage) has 
been used successfully in Alaska to rehabilitate the early-run population of sockeye salmon in the Karluk River drainage 
(White, 1988). Historically, the Karluk River sockeye salmon run ranged from 1,000,000 to 5,000,000 fish, but from 
1978 and 1987, escapements declined to an average of 323,000 fish. During recent years, however, sockeye salmon 
escapements into the Karluk River drainage have ranged fiom 440,000 to 996,000 fish after a total of 85,000,000 eyed 
sockeye salmon eggs were planted between 1978 and 1987 (White, 1988). This program, became the largest eyed-egg 
planting project ever conducted in the north Pacific (White, 1988), and it demonstrates the effectiveness of this 
technique. 

The principle for this strategy is to improve the survival rate of the eggs that are delivered by the spawning female 
salmon. Fertilized sockeye salmon eggs, spawned and buried naturally in the stream bed, survive to the eyed stage at a 
rate of about 14 percent (Drucker, 1970), compared with a survival rate of 84 percent, for those that are incubated in a 
controlled system (White, 1988). Eggs survived from the eyed stage to emergent fry at an average rate of 42 percent 
after planting by hand compared with 30 percent of those spawned naturally (Whlte, 1988). A higher survival rate from 
the egg to fiy stage can be achieved by hatchery-rearing methods, however, the technique of eyed-egg planting is a more 
natural method, and it avoids the need for costly transport of the young fish from the hatchery to the stocking site. 

Description: The technique of planting eyed salmon tggs in an acceptable stream substrate involves two steps. 
First, eggs are collected from the brood stock and incubated to the eyed stage. Second, the eyed eggs are introduced into 
a good-quality stream-gravel substrate after the gravel has been cleaned of fine materials. Bams (1 985) and 



Harshbarger and Porter (1 982) discuss several methods, including the most conventional method of digging with a 
shovel, but White (1980) described a simple but highly effective device to plant large numbers of eyed eggs quickly and 
efficiently with a high survival rate. This device injects a jet of water into the substrate to cleanse the gravel before the 
eggs are delivered. 

Eyed-egg planting of salmon eggs may be a simple, low-cost restoration or enhancement technique that is ideally suited 
for small-scale operations at remote sites. After the brood stock is spawned and the eyed eggs are delivered, no other 
care is required. When it is used with indigenous stocks, this technique can minimize the genetic and pathology 
concerns associated with transport of eggs or -&y. To successfully apply this technique for sockeye salmon, however, 
underutilized rearing habitat must be available for the i ty that will be produced. 

Potential Apalications: The potential contribution of eyed-egg planting for the restoration or improvement of 
wild sockeye salmon stocks in the EVOS area will be very good in drainages that have spawning-type habitat that is 
reasonably accessible for egg planting and, for sockeye salmon, rearing habitat for the fry that are produced. 

Although extensive surveys to locate potential sites to operate this technique have not been performed, potential sites are 
believed to exist in some drainages for the application of this technique for pink or sockeye salmon. 

Potential Benefits: Where an optimal location can be utilized, dramatic results can be attained and, where 
suitable locations can be identified, this action may be applied to help restore or improve pink or sockeye salmon 
populations without a major intrusion into the environment or the wild-fish stocks. Within the EVOS area, there may 
be a number drainages where this technique may be applied to benefit individual stocks. 

Potential Drawbacks: This method will require a substantial program to achieve dramatic, cost-effective 
results with sockeye salmon; and it cannot be successful for sockeye salmon unless the fry that are produced have access 
to underutilized rearing habitat. 

Iqiured Resource or Service that mav Benefit: Pink and sockeye salmon; commercial and sport fishing. 

9. Relocation of hatchem runs will provide a benefit for wild-stock pink salmon by providing an alternate location, 
timing, or stock for commercial fishing activities. If the locations to establish these new runs are carefilly selected, there 
will be little or no interception of the wild stocks, Combined with good fishery management practices and a 
redistribution of the commercial-fishing fleet, fishing pressure can be diverted away fiom the wild stocks that need 
additional protection and refocused on the relocated hatchery runs that will allow the wild stocks to recover. This type of 
action has been employed already in portions of the EVOS area by ADF&G and PNP programs (Ellison, 1992; 
ADF&G, 1994). Fish hatcheries provide a valuable tool to relocate or establish fish runs; however, as with any tool, it 
must be used properly. First, the release location must be selected carefully. Juvenile fish must be transferred fiom the 
hatchery to the release site and, at the time of release, provisions must be made to assure that the young fish are 
imprinted properly to the release site to minimize straying by returning adult fish. After the adult fish return, the site for 
the terminal harvest must contain the fish (and the fishers) until the fish have been harvested with little or no impact on 
the wild stocks. Second, the donor brood stock must be appropriate for the need (i.e., species, stock, size, age, run 
timing, etc.), and the escapement of that stock must be sufficient to provide enough eggs for the new project. Third, 
guidelines established in the ADF&G Genetics Policy (Davis et al., 1985) and the Fish Health and Disease Control 
Policy (Meyers et al., 1988) must be followed. Finally, any proposed action must be consistent with permitting, 
planning, and review procedures for all fishery projects (Appendix C, Section 1). These procedures assure that new 
fishery projects will not interfere with wild-stock management practices and that a fishery management plan is 
established before the first fishery is allowed. 

Potential Applications: The ADF&G and PNP aquaculture organizations have established a modem fisheries 
enhancement program that began in the mid- 1970's. This pro&am has included the establishment of salmon runs in new 
areas by relocating hatchery runs; however, some locations are available that will provide good opportunities for 
juvenile fish imprinting and adult fish terminal harvest areas that are readily accessible to the fishing fleets. 



Potential Benefits: Fish hatcheries have been used in Alaska to relocate runs or establish runs of salmon for 
harvest by commercial fishers. Excellent success has been achieved with transplanting pink salmon into new locations, 
and other new runs at new locations can be developed as well. 

Potential Drawbacks: Hatchery-produced fish typically can be harvested at a higher rate than most wild stocks. 
Consequently, the release site must be chosen carefully to minimize the potential mixture of wild and hatchery-produced 
fish in the harvest area. Where commercial fishing effort can be concentrated on the hatchery-produced stocks, 
however, the impacts of harvests of wild stocks can be reduced. Every fish-culture program must be carefully 
structured and controlled to avoid or minimize potential changes in the genetics makeup and health of the wild stocks 
that may be caused by the fish- cultural program (Martin, Webster, and Edwards, 1992; Holland-Bartels, Burger, and 
Klein, 1994; Hilborn, 1992. Seeb, 1993). 

Iniured Resource or Service that mav Benefit: Pink and sockeye salmon; commercial and sport fishing. 

10. Development of new runs of hatchery-produced salmon will provide a benefit for commercial fisheries by providing 
an alternate location, species, timing, or stock of salmon for harvest. If the brood stock selection for these new runs and 
the release site are carefully selected, there also will be minimal risk of interception of damaged wild stocks. Combined 
with good fishery management practices and a redistribution of the fishing fleet, an intensive commercial fishery can 
harvest these new runs. 

This type of action has been employed already in the EVOS area Pllison, 1992; ADF&G, 1994). Fish hatcheries may 
provide a tool to establish new fish runs; however, as with any tool, it must be used properly. First, the release location 
must be selected carefully. Juvenile fish must be transferred from the hatchery to the release site and, at the time of 
release, provisions must be made to assure that the young fish are imprinted properly to the release site to minimize 
straying by returning adult fish. After the adult fish return, the site for the terminal harvest must contain the fish (and the 
fishers) until th6 fish have been harvested. Second, the donor brood stock must be appropriate for the need (i.e., species, 
size, age, run timing, etc.), and the escapement of that stock mbst be sufficient to provide enough eggs for the new 
project. Third, guidelines established in the ADF&G Genetics Policy (Davis et al., 1985) and the Fish Health and 
Disease Control Policy (Meyers et al., 1988) must be followed. Finally, any proposed action must be consistent with 
permitting, planning, and review procedures for all fishery projects (Appendix C, Section 1). These procedures assure 
that new fishery projects will not interfere with wild-stock-management practices and that a fishery management plan is 
established before the first fishery is allowed. 

Potential A~~lications: Potential new opportunities to relocate or establish hatchery runs in the EVOS area 
may be limited because ADF&G and PNP aquaculture organizations have established a modem fisheries enhancement 
program that began in the mid-1 970's that has included the establishment of new runs. Few locations remain that 
provide ideal opportunities for large-scale juvenile fish imprinting and adult fish terminal-harvest areas that are readily 
accessible to the fishing fleets. Similarly, many systems that may have underutilized rearing lakes for potential sockeye 
salmon production already have been incorporated into an enhancement program (Kyle, 1994). 

Potential Benefits: Fish hatcheries have been used successfilly in Alaska to rehabilitate, enhance, or establish 
runs of salmon for harvest by commercial fishers. Excellent success has been achieved with sockeye (Ellison, 1992), 
pink, and chum salmon, although survival of the small pink and chum salmon fry is dependent on annual differences in 
nearshore water temperatures, food availability, and predator abundance (Heard, 199 1; Salo, 199 1). Other new runs at 
new locations or additional fish production at existing facilities or locations can be developed as well. 

Potential Drawbacks: Hatchery-produced fish typically can be harvested at a higher rate than most wild stocks. 
Consequently, if wild stocks are mixed with hatchery-produced fish, there is a danger that the wild stocks may be 
overharvested (Hilborn, 1992; Seeb, 1993) unless a good harvest-management strategy is developed. The wild stocks 
may become depleted unless the hatchery-produced stocks can'be harvested in a time or place that is separated from the 
wild stocks. Every fish-culture program must be carefully structured, planned, and controlled to avoid or minimize 
potential changes in the genetic makeup and health of the wild stocks that may be caused by the fish-cultural program 



(Hindar, Ryman, and Utter, 1991 :~ilborn, 1992; Martin, Webster, and Edwards, 1992; Seeb, 1993; Holland-Bartels, 
Burger, and Klein, 1994; Appendix C,  Section 1). 

Injured Resource or Service that mav Benefit: Pink and sockeye salmon; commercial and sport fishing. 

1 1. Establishment of hatcheg runs will provide some benefit for all fishers by providing new opportunities with new 
locations, stocks, or timing; however, the greatest benefits to sport fishermen will accrue from new fisheries that are 
designed specifically for anglers. Typically, a run of a few thousand fish will provide tens of thousands of anglerldays of 
recreation (M~lls, 1993), compared with a commercial fishery, which often requires hundreds of thousands of salmon for 
a successful fishery. Sport fisheries, however, will be successfil only if they are located where they can be accessible by 
anglers. 

This type of action has been employed already by ADF&G to improve sport fishing opportunities for trout and salmon in 
the EVOS area. Hatchery-produced salmon and trout are released in locations with public access that are selected to 
minimize or avoid interactions with wild stocks. New anadromous salmon runs typically depend on releases of coho or 
chinook salmon smolts. Land-locked lakes usually are stocked with fry or catchable-sized rainbow trout, but coho and 
chinook salmon, Arctic char, Arctic grayling, and lake trout also are stocked to provide recreational angling. 

Fish hatcheries may provide an excellent tool to establish new runs of fish; however, as with any tool, it must be used 
properly. First, the release location must be selected carefully. Juvenile fish must be transferred from the hatchery to the 
release site and, at the time of release, provisions must be made to assure that the young fish are imprinted properly to 
the release site to minimize straying by returning adult fish. After the adult fish return, the harvest site must contain the 
fish and accommodate the fishers with little or no impact on the wild stocks. Second, the donor brood stock must be 
appropriate for the need (i.e., species, stock, size, age, run timing, etc.), and the escapement of that stock must be 
sufficient to provide enough eggs for the new project. Third, guidelines established in the ADF&G Genetics Policy, 
Wild-Stock Policy, and the Fish Health and Disease Control Policy must be followed; and any proposed action must be 
consistent with permitting, planning, and review procedures fdr all fishery projects (Appendix C, Section 1). These 
policies and procedures assure that new fishery projects will not interfere with wild-stock management practices and that 
a fishery management plan is established before the first fishery is allowed. 

Potential A~plications: The existing sport fisheries enhancement program already has incorporated many good 
locations. Some barren lakes (e.g., in Prince William Sound) may be candidates for establishment of new sport 
fisheries, but, these also would require simultaneous development of an access trail from tidewater and an educational 
program to alert anglers about the new opportunities. The hatchery program can be expanded, and the production of 
catchable-sized fish can be increased to supply more fish and recreation in lakes that already are included in the existing 
ADF&G sport fishery enhancement program. 

Potential Benefits: A small number of fish in a good location can provide angling to accommodate a 
substantial number of angler-days of recreation. 

P-: Wherever large number of fishers concentrate to harvest a concentrated population of 
fish, the riparian zone habitat may be damaged by the heavy foot traffic, and access trails will become established. 
Pristine areas may become disturbed by increased numbers of people. It is also unlikely that the lost sport fishing 
opportunities will be replaced directIy by new opportunities. New sport fisheries will create new opportunities, but most 
likely for different species in new locations. A number of years will be required to expand hatchery production and 
refine transport, release, and management strategies; and several years also may be required for anglers to learn about 
and take advantage of the new opportunities provided by the establishment of new runs. 

1 Pink and sockeye salmon; sport fishing. 
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Appendix D 
Economics Methodology 

The Forest Service's IMPLAN (Impact PLANning) econoic computer model was used in the quantitative 
analysis of the economic impacts of the proposed Restoration Plan alternatives. In preparing data for use as 
input in the IMPLAN economic model, several factors that are unique to the EVOS area have been 
considered. The first factor involves Section 7(i) of ANCSA that requires the sharing of proceeds from timber 
sales by one Native Corporation with the other Native Corporations. Accordingly, spending the proceeds of 
timber sale monies within the EVOS area would be less than the amount spent from monies received from 
habitat purchase (i.e., some of the money from the proceeds of timber sales would be distributed and spent by 
Native Corporations outside the oil spill area). Another factor considered involves an assumption that most 
habitat purchases are from stocks of commercial timberland. This assumption is based on the criteria used 
for determining potential parcels available for acquisition under the habitat protection option presented in the 
Draft Restoration Plan. Timberland purchases reduce economic activity more than purchases of 
non-commercial land because timberland provides regional employment, non-commercial land does not. On 
the other hand, proceeds from non-commercial land are not shared and are more likely to remain in the 
regional economy, thus creating jobs within the region. With regard to the funds received from the sale of 
timber, the sharing requirements of ANCSA represent a significant expenditure outside the regional economy, 
or as economists describe this phenomenon, there is a "strong leakage" from the regional economy. 

By inputing the various allocation of expenditures into the IMPLAN model, different measures of economic 
performance (output) are produced. For the purposes of this economic impact analysis, six measures of 
economic performance are used in the economic analysis. These measures are presented numerically in tables 
of economic analysis for each of the alternatives. 

The dollar value change is determined by: the lump sum amount of the remaining funds; the percent 
allocation each category receives of the remaining funds;,a deflator to turn the settlement's 1993 dollars into 
IMPLAN's 1990 dollars; and a factor that tums the lump sum amount into an annual amount. For the 
purpose of this analysis, spending occurs over the ten year period during which restoration funds are being 
received. 

The results of the IMPLAN economic impact analysis for allocating (spending) the remaining $620 million of 
the civil settlement funds in five alternatives spending scenarios were analyzed. The spending represents 
annual average amounts continuing for ten years, The results are given for the six economic indicators 
described previously, and by sector, 

Table 3-3 in Chapter 3 depicts the regional economy as it currently exists with no consideration of restoration 
fund spending. Analysis of the spending alternatives identi9 absolute change from the baseline year of 1990. 

In recent decades in the EVOS area the timber industry has shown cyclical fluctuations while the recreation 
industry has shown a relatively steady increase. The economic analysis of alternatives is of annual averages 
over a ten-year period. These different trends for the timber and recreation industries are averaged out also. 

The analysis considers direct, indirect and induced spending for each alternative. Direct spending is spending 
for the demand change. Indirect spending is spending in the industries linked to the direct spending. Induced 
spending is caused by the changes in income that were generated by the direct and indirect spending. For 
example, the purchase of commercial timberland for habitat decreases output and employment in the forest 



product industry (direct effect) and in the industries that supply the forest product industry (indirect effects). 
These decreases cause regional income and employment to fall and further reduce spending in the economy 
(induced effects). However, habitat purchases increase the income of landowners. The spending of this 
income increases demand for the products they buy (direct effects) and for the industries that supply the 
directly affected industries (indirect effects). The increase in demand increases employment and income and 
stimulates the economy (induced effects). The impact analysis models these spending flows and reports the 
results in total and by sector. 

IMPLAN's data is from the 1990 U.S. Census, the U.S. Department of Labor and the Bureau of Economic 
Analysis of the U.S. Depariment of Commerce. Although the data comes from sampling, the results 
approximate the characteristics of the population. Probability theory shows that the results of the repeated 
sampling vary around the population value in a normal distribution. For example, under a normal 
distribution, 95 percent of the sampled estimates are within (plus or minus) 1.96 standard deviations of the 
population characteristic. In other words, a value greater than plus or minus 1.96 standard deviations is not 
the result of a random event. 

These considerations suggest assessing the significance of the modeling results by reference to the standard 
deviation of the underlying data. The impact procedure: first, samples baseline regional employment; then, 
spends the civil settlement; then, calculates regional employment. A statistically significant change occurs if, 
for example, two employment estimates differ by roughly two standard deviations. Alternatively, assume 
employment changes are assessed by sampling employment before and after the spending of the civil 
settlement. The two estimates do not differ significantly if they are within two standard deviations. Any 
change in sampled employment could be attributed to a random factor such as sampling error. 

For comparison purposes, the standard deviation for 1990 employment in the boroughs of Anchorage, Kenai, 
Kodiak and Valdez-Cordova is 684. A significant change in regional employment is an increase or decrease 
of 1368. Any change between zero and 1368 could be the result of sampling and not attributable to 
settlement spending according to this statistical analysis. 

For the regional economy as a whole, each alternative leaves the baseline unchanged. The employment 
changes are not more than twice the standard error for the underlying employment data. 

Since total employment changes are insignificant and since employment changes are the largest relative 
changes, then, a first conclusion is that the performance of the regional economy is left unchanged by each of 
the five spending alternatives. 

There are sector changes that may be statistically significant. However, information is unavailable to assess 
quantitatively the statistical significance of these results. The sectoral changes, however, are larger in relative 
terms than the total changes. Accordingly, it is likely that the sectoral shifts cannot be attributed to chance. 
The sectoral changes reflect (1) the purchase of commercial timberland for habitat preservation, (2) the 
spending of the sale proceeds, and (3) the spending of the remainder of the settlement for other goods and 
services. Thus, a second conclusion is that the spending alternatives may change the economy's reliance on 
specific sectors. 



A limitation of these results and those from any economic analysis is that only market commodities are 
included and they are valued at market prices. Non-market activities such as barter, subsistence 
fishing/hunting, experiences whose price is essentially zero, or the willingness-to-pay for the simple existence 
of wilderness, are not addressed. The implication of this is simply that economic analysis should be 
supplemented with other, non-market analyses. 

The category "Respending of Habitat Protection" is part of the modeling exercise but does not appear in the 
tables for the Alternatives. However it should be noted that habitat purchases put dollars in the hands of 
resource owners. This category specifies a spending pattern for these funds that saves/invests part 
(securities, construction) and consumes part (social services). 
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Endangered 
Species 
Consultation 

Consultation 
The documents contained in this appendix represent the record of the consultation with the 
National Marine Fisheries Service and the U. S. Fish and Wildlife Service regarding their 
responsibilities under Section 7 of the Endangered Species Act of 1973. 

Biological Assessment 
The specific biological assessments are also contained in Chapter 1 of this final 
environmental impact statement. 
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United States Forest Alaskp Region P.O. Box 21628 
Department of Service Juneau, AK 99802-1628 
Agriculture 

Reply to: 1590 

Date : 2 < l(.>d 

Mr. Steven Pennoyer 
Regional Director, Alaska Region 
National Marine Fisheries Service 
P.O. Box 21668 
Juneau, AK 99802 

Dear Mr. Pennoyer: 

As you are probably aware, the Trustee Council published the Draft 
Environmental Impact Statement (DEIS) for the Exxon Valdez Oil Spill 
~estoration Plan on June 17. Enclosed you will find copies of the DEIS and 
the draft Exxon Valdez Oil Spill Restoration Plan. We request that your staff 
review this EIS for compliance with the Endangered Species Act. Please submit 
your reply to this office by August 15, 1994, if possible for inclusion in the 
final EIS. 

If you or your staff need any additional information, please contact the EIS 
Project Manager, Rod Kuhn, at 278-8012. Thank you for your assistance in this 
matter. 

Enclosures 2 

Caring for the Land and Serving People 



u s . ,  ,L.Y U,.-.I.-V I-. r\ .... r.-.-. -. --.-..-.-..- 
ational Oceanic and Atmospheric Administration 

National Marine Fisheries Service 
P, 0. Box 2 1668 
Juneau, Alaska 991902- 1668 

August 12, 1994 

Mr. Phil Janik 
Regional Foregter 
U.S. Forest Service 
Alaska Region 
P.O. Box 21628 
Juneau, AK 99802 

Dear Mr. Janik: 

We have reviewed the Draft Environmental Impact Statement for the 
Exxon Valdez Oil Spill Restoration Plan (DEIS) for possible 
effects on endangered and threatened species under the purview of 
the National Marine Fisheries Service. Of Alaskan marine species 
listed under the Endangered Species Act, only the endangered 
humpback whale (Meqagtera novaensliae) and the threatened Steller 
sea lion (Eumetogias iubatus) are likely to occur within the 
project vicinity. 

Since the DEIS is programmatic in nature, site-specific 
restoration proposals are not discussed in the document. 
However, the scope of activities considered for restoration under 
each alternative appear unlikely to adversely affect either of 
these protected species. Therefore, further consultation 
pursuant to Section 7 of the Endangered Species Act is not 
necessary prior to adoption of the Restoration Plan. When site- 
specific plans are developed to implement the Restoration 
Project, consultation with NMFS should be re-initiated to ensure 
no adverse effects to protected species. 

Sincerely, 

Director, ~laska Region 



United States Forest Alaska Region P.O. Box 21628 
Department of Service Juneau, AK 99802-1628 
Agriculture 

Reply to: 1590 

Date : JUL 2 0 1994 

Mr. Walt Stieglitz 
Regional Director, Alaska Region 
U.S. Fish and Wildlife Service 
1011 East Tutor Road 
Anchorage, AK 99503 

Dear Mr. Stieglitz: 

As you are probably aware, the Trustee Council published the Draft 
Environmental Impact Statement (DEIS) for the Exxon Valdez Oil Spill 
Restoration Plan on June 17. Enclosed you will find copies of the DEIS and 
the draft Exxon Valdez Oil Spill ~estoration Plan. We request that your staff 
review this EIS for compliance with the Endangered Species Act. Please submit 
your reply to this office by August 15, 1994, if possible for inclusion in the 
final EIS. 

If you or your staff need any additional information, please contact the EIS 
Project Manager, Rod Kuhn, at 278-8012. Thank you for your assistance in this 
matter. 

- 
PHIL JANIK 
Regional Forester 

Enclosures 2 

Caring for the Land and Serving People 



United States Department of the Interior 

FISH AND WILDLIFE SERVICE 
101 1 E. Tudor Rd. 

Anchorage, Alaska 99503-6199 
IN REPLY R E F E R T O '  

Mr. Phil Janik, Regional Forester 
U. S. Forest Service 
Alaska Region 
P.O. Box 21628 
Juneau, Alaska 99802-1628 

Dear Mr. Janik: 

In response to your July 20, 1994, letter (Re:1590), the U.S. Fish and 
Wildlife Service (Service) has reviewed your Draft Environmental Impact 
Statement for the Exxon Valdez  Oil Spill Restoration Plan for compliance with 
section 7 of the Endangered Species Act of 1973, as amended. According to 
internal Department of the Interior correspondence procedures, we have 
forwarded our comments to Mr. Sandy Rabinowitch, Coastal Program Chief, at the 
Natiohal Park Service. If you have any questions, please contact 
Mr. Rabinowitch at (907) 257-2653 or Everett Robinson-Wilson, the Service's 
Environmental Contaminants Chief at (907) 786-3493. 

Sincerely, 

a ~a PA 
Regional Director 

RECEIVED 

FOREST Sf R \ / l ~ c  
R-10, E&AM, RO 



IN REP1.Y REFER TO: 

United States Department of the Interior 
FISH AND WILDL112C SERVICE 

10 1 1 E, 7'11cIor ltd, 
Anchorage, Alaska 99503-6199 

DES/DHC 

12w 
Memorandum 

To: Regional Director, National Park Service 
Attention: Sandy Rabinowitch, Actin Chief, Coastal Programs Division 

From: 
@9 Regional Director D-;.P @& 

Region 7 

Subject: Review of Draft Environmental Impact Statement for the Exxon Valdez 
Oil Spill Restoration Plan for Endangered Species Act Compliance 

At the request of Mr. Phil Janik (July 20, 1994, letter (Re:1590)), the U.S. 
Fish and Wildlife Service (Service) has reviewed the Draft Environmental 
Impact Statement (Draft EIS) for the Exxon Valdez Oil Spill Restoration Plan 
for compliance with section 7 of the Endangered Species Act (Act) of 1973, as 
amended. According to established procedures we are transmitting the 
following comments to Mr. Janik, through your office. 

The Service has no previous record of section 7 consultation on the proposed 
restoration actions discussed in the Draft EIS. We recognize that there are 
many parties to the Draft EIS (including the Service); however, for the 
purposes of this letter we are considering the U.S. Forest Service as the lead 
"action agency." 

Under 50 CFR 402.12, the first step in section 7 consultation is for the 
action agency to request a list of threatened and endangered species from the 
Service. The following list of species occurring within the Exxon Valdez 
Spill restoration project area is provided for your consideration. 

S~ecies Status 

Short-tailed albatross 
(Diomedea a1 batrus) 

Endangered - rare, pelagic, non-breeding 

American peregrine falcon Endangered - migrant 
(Falco peregrinus anaturn) 

Arctic peregrine falcon Threatened - migrant 
(Falco peregrinus tundrius) (proposed for delisting) 

Aleutian Canada goose Threatened - migrant 
(Branta canadensis leucopareia) 

Steller's eider Proposed Threatened - winter resident 
(Polysticta stelleri) 



Through section 7 consultation, the action agency is required to determine 
whethor tho actions they fund, conduct, or permit may affect listed species. 
In the case of Steller's eider, section 7 conferencing is required if the 
action agency determines that the proposed restoration activities are likely 
to jeopardize the continued existence of this proposed species. Typically, 
these determinations are documented in an Endangered and Threatened Species 
Biological Assessment section within the Environmental Consequences chapter of 
the Draft EIS. We recommend that you prepare a biological assessment to 
document the expected impact of the proposed restoration actions on the listed 
and proposed species occurring within the action area. 

If during the preparation of the biological assessment, the action agency 
determines that the proposed restoration activities are not likely to 
adversely affect listed species, concurrence from the Service may be 
requested, and upon receiving concurrence consultation may be concluded. In 
the event that site-specific actions would adversely affect a listed species, 
the action agency should continue informal consultation with the Service to 
detrsi~mine if adverse effects can be eliminated. If it is determined that 
adverse affects to a listed species cannot be avoided or that incidental take 
of listed species would occur, then formal consultation would be required. 
Based on general descriptions of proposed actions within the Draft EIS, we do 
not anticipate that the proposed restoration activities would result in 
adverse effects to these species. 

In addition to the listed and proposed species, the Service is also monitoring 
the status of the following candidate species: 

-Marb-leed-mur r cte t C-andidate-2---resident- 
(Brachyramphus marmoratus) 

Kittlitz's murrelet Candidate 2 - resident 
(Brachyramphus brevirostris) 

Harlequin duck 
(Histrionicus histrionicus) 

Northern goshawk 
(Accipiter gentil is) 

Olive-sided flycatcher 
(Contopus borealis) 

Candidate 2 - resident 

Candidate 2 - resident 

Candidate 2 - summer resident 

The Draft EIS discusses impacts to marbled murrelets and harlequin ducks. I 
Category 2 candidate species are designated when the best available 
scientific and commercial information indicates the species might qualify 
for protection under the Act, but the Service needs further status survey 
information, evaluation of threats, or taxonomic clarification before the 
need for listing can be determined. Candidate species ar%e not afforded 
legal protection under the Act, but we encourage the action agency to 
carefully consider the needs of candidate species in your project design. 



It is possible that listed species within the jurisdiction of the National 
Marine Fiohorioo Sorvice (NMFS) may be affected by the proposed restoration 
activities. We recommend that the action agency contact NMFS for their 
comments. 

We appreciate the opportunity to review the Draft EIS for compliance with 
the Act. If you have further questions or need clarification of the 
consultation process, please contact Jon Nickles, Chief, Division of 
Endangered Species, (907) 786-3605. 



Utiited States Forest Alaska Region P.O. Box21628 
Juneau, AK 99802.1628 

Reply to: 1590 

Date: August 31, 1994 

Mr. David Allen, Acting Director Region 7 
U. S. Fish and W~ldliie Service 
101 1 E. Tudor Road 
Anchorage, AK 99503 

Dear Dave: 

In response to your memorandum of August 12,1994, we have enclosed for your review and 
concurrence, our determinations regarding the biological assessments for the threatened and 
endangered species that are in the area of consideration or which use the area. Based on the 
analysis by the -on Valder Oil Spill Restotation interdisciplinary team, there would be no actions 
that would result in any adverse impacts to any of these species. 

The species assessed were: 

5iRfzh petermination 
S hort-tailed albatross No adverse effects 
(Diomeded albatrus) 
American peregrine falcon No adverse effects (may benefit) 
(Falco peregrinus anatum) 
Arctic peregrine falcon No adverse effects 
(Falco peregtinus tundrius) 
Aleutian Canada goose No adverse effects 
(Branfa canadensis leucopamia) 
Steller's eider No adverse effects (may benefit) 
(Polysficta stellen) 

If possible, we request that this consultation be expedited. If there remains any specific questions 
regarding compliance with Section 7 of the Endangered Species Act, please contact Rod Kuhn the 
-on Valder Oil Spill Restoration Plan EIS Team Leader directly or the U.S. Fish and Wildlife 
Service EIS team member, Geny Sanger, at 278-8012. 

Sincerely, 

PHIL JANlK 
Regional Forester 

nclosure 

cc: 
Rod Kuhn 

Caring for the Land and Serving People 
FS-6200-28b(3/92) 



Biological Assessment of the Proposed Action on Endangered and Threatened Species 

Following is a biological assessment of the effects of the Preferred Altemative (Altemative 5) on 
Threatened and Endangered Species known to occur within the EVOS area. The Office of 
Endangered Species, Fish and Wildlife Service, Region 7, determined the occurrence of the 
species considered. As Restoration actions are proposed, each will be re-evaluated for compliance 
regarding its effects on rare and endangered species. 

. . 
Current Endanaered and Thrmned S~ec~es In EVOS Area 

Short-tailed Albatross (Diomedee elbatms) - Status: Endangered 
A remnant population of short-tailed albatrosses breeds on a small island off Japan (AOU 1983). 
The species is considered a rare summer and fall visitant to oceanic and continental shelf waters 
of the Gulf of Alaska (DeGange and Sanger 1986). None were sighted anywhere in Alaskan 
waters during surveys of the Alaskan Outer Continental Shelf Environmental Assessment Program 
in the 19701s, and there have been few sightings in the Gulf of Alaska in the past 10 years. 
Alternative 5 will not affect the short-tailed albatross because the chances of this species occurring 
in the EVOS area are extremely small. 

American ~eregrine falcon (Falco peregnnus anatum) - Status: Endangered 
Actions proposed under Alternative 5 will not affect American peregrine falcons that may migrate 
through the EVOS area. Through habitat acquisition, Alternative 5 would provide more habitat for 
avian prey of this sub-species than would likely occur under the No Action Alternative in the long 
term. 

Arctic pereatine falcon (Falco peregrinus tundrius) - Status: Threatened 
This race of peregrine falcon has been proposed for de-listing, and will not be affected by 
Alternative 5 because the chances of it occurring in the EVOS area are extremely small. There is 
some doubt whether there are any records for this race within the EVOS zone. However, any 
habitat acquisition will provide added protection to any Arctic peregrine falcons and their avian 
prey that may occur in the EVOS area. 

Aleutian Canada goose (Branta canadensis leucopa~ia) - Status: Threatened 
This endangered race of Canada goose breeds on a few islands in the Aleutians, and on one of 
the Semidi Islands, just within the southern limits of the EVOS region. This sub-species is 
believed to migrate directly between breeding islands and their wintering grounds in the Pacific 
Northwest. There are no records of this race within the EVOS zone other than at the Semidi 
Islands. Therefore, Alternative 5 should have no adverse affect on the Aleutian Canada goose, 
although any habitat acquisition will provide added protection to any Aleutian Canada geese that 
may happen to occur in the EVOS area. 

Steller's ei& (Polysticta stellen) - Status: Proposed Threatened 
This species was considered a rare winter visitant to the EVOS area in the early 1970's (Islieb and 
Kessel, 1973), and none have been seen since the EVOS during intensive marine bird surveys of 
PWS in March or July (Agler, Seiser, Kendall and Irons, written comm., 1994). Actions proposed 
under the Preferred Alternative will not affect this species adversely. Cleaning remaining oil from 
beneath mussel beds, a proposed summer restoration action, would benefit intertidal foraging 
habitat by decreasing the chances for oil contaminating the eider's food supply. 



United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

101 1 E. Tudor Rd. 
Anchorage, Alaska 995036199 

IN REP1.Y REFER TO. 

DES 

I 

SEP 1 8 I994 
Mr. Phil Janik, Regional Forester 
U.S. Forest Service 
Alaska Region 
P.O. Box 21628 
Juneau, Alaska 99802-1628 

Dear Mr. Janik: 

We have reviewed your August 31, 1994, biological assessment (enclosure), 
along with the preliminary information presented in the draft Exxon Valdez Oil 
Spill Restoration Plan Environmental Impact Statement. The information 
presented in the source documents regarding the proposed restoration 
activities is not project specific. Although the information is general, it 
is unlikely that any listed species under our jurisdiction occur within the 
action area. Therefore, the Fish and Wildlife Service concurs that the 
proposed activities will not likely adversely affect the endangered or 
threatened species under our jurisdiction addressed in your biological 
assessment. It will be important, however, to reevaluate this determination 
on a case-by-case basis as more detailed project descriptions are developed, 
or if new information reveals that listed species will be impacted in a manner 
not previously addressed. 

The above comments are provided in accordance with the Endangered Species Act 
(87 Stat. 884, as amended; 16 U.S.C. 1531 et sea,). If you have comments or 
questions, please contact Jon Nickles at (907) 786-3605., 

Sincerely, 

T-dd 
Acting 

Re ional Director b 
Enclosure 

f 7 U . S .  GOVERNMENT PRINTING OFFICE: 1994 - 592-944 / 01915 REGION NO. 10 
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