RESTORATION PLANNING WORK GROUP
EXXON VALDEZ OIL SPILL OFFICE
645 "G" STREET
ANCHORAGE, ALASKA 99501

TO: Trustee Council DATE: December 4, 1992

THRU: Dave Gibbons /
Interim Administrative Director

Restoration Te
t {4 fSM’LQ/
FROM: n Strand, Ch
'Restoration Planning Work Group

SUBJECT: Draft Alternative Themes

Attached for your review and comment are the Planning Group’s most recent version
of draft alternative themes. These draft aiternative themes were discussed by the
Restoration Team at their November 6 meeting. The changes suggested by the
Restoration Team have been incorporated.

Also discussed at the November 6 Restoration Team meeting was the issue of
identifying a preferred alternative. The Planning Group recommends that the plan
alternatives be reviewed by the public before a preferred alternative is selected. All
of the alternatives are good; each has advantages and disadvantages. The Planning
Group would be hard-pressed to justify a preference without the benefit of public
comment. At the Restoration Team meeting we learned that NEPA does not require
that a preferred alternative be identified unless the decision-making body has a
preference. Consequently, we intend to fully describe and analyze all six proposed
alternatives and submit them to the Trustee Council for review before releasing them
to the public. If the Trustee Council has a clear preference at that time, it should be
identified in the draft plan; if not the plan would be released without a preferred
alternative.

Since the November 6 meeting there has been further discussion of this issue in terms

of the need to identify an initial "proposed action.” In our view, the initial proposed

action is to adopt a restoration plan that consists of the most favorable features of
e or several of the . ‘oposed plan alternatives.

The process used to construct alternatives for the D. _. . Restoration Plan was recently
~vhinnted to pec- “zviev: “eer reviewers found it generall jound bu juggested :
tew refinements. One of the major suggestions was to explicitly reflect a level of
certainty in our estimates of injury and assessments of the effectiveness of restoration

¢
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activities. Another suggestion was to enhance our information on services, e.g.,
recreation, subsistence, etc. Accordingly, we intend to modify the options
assessment decision process (including database), adding to our database where
necessary, and continue using it to generate alternatives. This effort is underway and
a draft should be complete by mid-December and ready for review in early January.
Soon after, we will have for your review all pertinent restoration options for each
alternative.

As an aid to your review of the attached table, | have developed the following brief
descriptions of the six candidate themes. They are:

Alternative 1 is the no action (natural recovery) alternative. Alternative 2 is a
protection alternative. Alternatives 3 through 6 vary according to the nature and
certainty of injury, level of knowledge of recovery, the perceived effectiveness of
restoration techniques, and where restoration will be implemented; ie., inside or
outside the spill-affected area.

Alternatives 3 and 4 are limited to resources injured at the population level and injured
services. However, Alternative 3 takes the most limited approach; restoration is
considered only where there is a high certainty of success and knowledge of the
status of recovery. Also, restoration will be limited to the spill-affected area.
Alternative 4 differs from Alternative 3 by considering restoration for injured resources
and services even if we do not have a clear, substantiated understanding of rate and
degree of recovery. In Alternative 4, replacement and acquisition of equivalent
resources and services options also can be considered, even outside the spill-affected
area.

Alternatives 5 and 6 address all injured resources and services and include
enhancement. However, in Alternative 5 restoration can only be undertaken within
the spill area whereas in Alternative 6, restoration may be undertaken outside the spill-
affected area. Alternative 5 will include only the most effective restoration
techniques. Alternative 6 takes the most comprehensive approach. All reasonable
actions including enhancement are taken to restore injured resources and services,
even those where injury and our knowledge of recovery are not well documented.

Once we have your concurrence on the general approach to constructing alternatives
we will further elaborate on each alternative by addressing the following subjects:

1. Restoration options
a. By resource or service
h Timim~ mmd mctacten,
ivionitoring rrogram

wn

Evaluation
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Effect on recovery of resource or service (time and extent)
Ecosystem effects

Geographic distribution (including maps)

Social benefits (including economic impact)

Cost and methods of estimation or derivation

Certainty of the above factors

We would appreciate all comments, but especially responses to the following

questions:

1. Variables: The following variables have been used to construct the draft
alternative themes. Do you agree with the choice and use of these variables?
If not; what variables would you add or delete?

o oo

Injury

Knowledge of recovery
Effectiveness of restoration activities
Geographic constraint

2. Objectives: We assume that the restoration process will address the following
objectives, but we would like your concurrence or other suggestions.

a.
b.

oo

Recovery to pre-spill conditions

Protection from further degradation or decline [relationship to habitat
protection]

Cost effectiveness

Social benefits (education, economic stability)

Geographic distribution

(1) Equal distribution

(2) Distribution where it will do the most good

(3) Irrelevant

Benefit to the entire ecosystem, not just to single species

We need concurrence that we are using the right variables and that these themes will
provide a reasonable range of alternatives. Thank you.

Attachment



DRAFT ALTERNATIVE THEMES 1

| Protection

Alternative 3

imited
estoration

No action other than Protect injured Use only the most Allow f

monitoring and normal resources and services effective techniques to actions

agency management. from further degradation | protect and restore restore
or disturbance in order injured services and and res
to complement natural resources injured at a a popu
recovery. population level.

N/A All injured resources Limited to resources Limited
and services. Includes injured at a population injured
sublethal effects and fevel and injured level an
injuries not well services. services
documented.

N/A Known and unknown. Known. Known

N/A Most certain to prevent Most certain to produce | Reason:
further degradation or the greatest produce
decline. improvement in rate moderat

and/or degree of in rate a
recovery or prevent recovery
further degradation or further d
decline. decline.
N/A Within EVOS area only. Within EVOS area only. May incl
outside t

N/A Direct Restoration and Direct Restoration Direct Re

Replacement. Replacer
Acquisitic
Resourct

'All alternatives include monitoring.

®Major variables used to construct alternatives. Other factors have been considered in the evaluation of options.



Memorandum November 4, 1992

To: am

From: 7

Planning Working Group

Subject: Preferred Alternative for the EIS

Since providing the RT with the Draft Alternative Themes on
10/30/92, the RPWG has continued to address the issue of whether to
recommend a preferred alternative. We recommend a new approach to
developing the preferred alternative(s). The RPWG requests the
concurrence of the Restoration Team and Legal Team on this approach.

The issue of selecting a preferred alternative has been a difficult
one for RPWG. In recent peer review workshops, the reviewers
strongly recommended that the public participate in selecting the
preferred restoration plan. They were concerned that the process
currently being considered would force the Trustee Council to make
a decision too early in the decision-making process. The RPWG
recognized, as well, that it would be difficult for the Trustees to
select a specifically defined preferred alternative prior to public
comment. ’

The RPWG also recognizes that the EIS must contain a preferred
alternative or alternatives in order to strictly meet the procedural
requirements. (EIS’s have been successfully prepared by individual
agencies that have not been challenged which did not identify the
agency’s preferred alternative; however, the RPWG believes this may
be a risky approach.)

The RPWG took the peer reviewers recommendation along with the
requirements contained in NEPA and developed a strategy we think
will accommodate all the concerns.

The NEPA requires that the EIS include the following information
concerning the development and presentation of alternatives:

Identify all reasonable alternatives,
Include the alternative of no action, and
Identify the preferred alternative or alternatives.

(Additional requirements are not being overlooked, they are not
relevant to this discussion.)

The Restoration Framework (Chapter VII) identifies six conceptual
alternatives that the Trustees may consider in the development of



the Restoration Plan. Subsequently, the RPWG developed six draft
alternative themes which it presented to you on 10/30/92. The
following table compares the conceptual alternatives in the
Restoration Framework with the 10/30/92 draft alternatives themes.

Framework Alternatives T raft Alternative Themes (10/30/92)

A. No Action Alternative 1. Natural Recovery

B. Management of Human Uses

C.  Manipulation of Resources

*D. Habitat Protection and Acquisition Alternative 2. Protection

E.  Acquisition of Equivalent Resources

*F.  Combination Alternative Alternative 3. Limited Restoration

* Combination Alternative Alternative 4. Moderate Restoration

* Combination Alternative Alternative 5. Expanded Restoration

* Combination Alternative Alternative 6. Comprehensive Restoration

* preferred alternatives which will be the only alternatives considered in the Restoration Plan. All alternatives
will be considered in the EIS.

We believe the development and public scoping associated with the
Framework alternatives meet the NEPA requirement of identifying all
reasonable alternatives.

The RPWG proposes that the Trustee Council identify the Habitat
Protection and Acquisition and Combination Alternatives as the
preferred alternatives. (More than one preferred alternative is
allowed under NEPA.)

RPWG recommends this approach in order to meet the requirements of
NEPA, and to allow the Trustees to consider public comments before
making any substantive decision. We believe this approach meets
the peer reviewers recommendations and would be viewed by the
public as an important improvement in meaningful public
participation. In addit  »n, our process has a unique problem. A
consensus among all Trustees must be reached before a single
preferred alternative could be identified. Forging consensus among
the trustees prior to receiving public comment on the DEIS and
Restoration Plan may be a difficult process. Once consensus is
reached, there may be a certain inertia against doing it again. 1In
this case, the public may be suspicious that the preferred
alternative is the actual decision and the public comment is just
for show.



If this approach is accepted, the current list of Alternatives to
be considered in the Restoration Plan and which are identified as
preferred alternatives nrw Tanbe 13V~ +hjig:

Habitat T =~ :tion and Acquisition,

Combination Alternative: Limited Restoration,
Combination Alternative: Moderate Restoration,
Combination Alternative: Expanded Restoration, and
Combination Alternative: Comprehensive Restoration.

All alternatives listed in the previous table will be considered in

the EIS. Implementing this particular approach will not impact the
Restoration Plan schedule.

cc: REWG



National O tic and os ric Imini
National Marine Fisheries Service

Office of Oil Spill Damage

Assessment and Restoration

P.0. Box 210029

Auke Bay, Alaska 99821

MEMORANDUM FOR:

FROM:

SUBJECT: estoration Alternatives

In our conversation on Tuesday (October 20th), you mentioned that
you had received the "alternatives package" forwarded by Ray
Thompson. You also indicated that you were beginning some
measure of analyses based on these very preliminary alternatives.

Having had a few days to reflect on our conversation I am a
little uneasy with your moving ahead so rapidly to conduct
analyses of the four very preliminary themes (not really
alternatives) that Ray sent to you. The Restoration Planning
Work Group (RPWG) has moved well beyond this point and are now in
the process of refining a package of five to seven draft
alternatives that soon will be presented to the Restoration Team
(RT) and the EIS WorK Group. I believe the due date to submit
draft alternatives to the RT is October 30th. A meeting to
review draft alternatives will likely be called the week of
November 2nd. Accordingly, I think it is somewhat premature to
analyze the alternative themes that you now hold, and I recommend
that you wait for a more definitive package that has been
reviewed and approved by the RT and the EIS Work Group. It is my
understanding that the RT expects to approve the draft
alternatives before they are forwarded to you by the EIS Work
Group.

Also, the package that you received from Ray was not an
"alternatives package." Rather this was a package of information
sent out in advance of our Restoration Planning Review Meeting
that contained a draft annotated outline of the Draft Restoration
Plan, a draft summary of injury (tabular form), draft restoration
options, and a description of our process to develop restoration
alternatives (including draft alternative themes).

Sharon, I don't want you to think that I am trying to prevent you
from doing your work, but I also don't want you to analyze the
wrong alternatives. Assuming the concurrence of the RT, I think
that we are still about two weeks away from having a package of
alternatives that you can begin to analyze. Please let me know
what you think.

cc: Byron Morris
Ken Rice
RPWG

UNITED STATES DEPARTMENT OF COMMERCE
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CREATING ALTERNATIVES USING THE OPTIONS EVALUA..ON DATABASE
Description of RPWG’s Process

e i~ 1 the answers to three
questions concerning each injured resource or service.

0  Was it injured?

o Is it recovering?

o  What are the possibilities for restoration?

The correct answers to these questions are the basics upon which we construct the
restoration plan. The only reason why we do not do all useful restoration options is their
combined cost is more than we have available. Thus, we have to make decisions. We
construct alternatives -- groups of restoration options for public review -- in order to gather
public preferences on the options, and to show the implications of choosing some projects
over another.

Options: Groups of Restoration Projects. Rather than make decisions among hundreds
(thousands?) of different restoration projects, RPWG grouped similar projects into
categories of projects. For example, there are a variety of potential techniques to increase
the breeding productivity of murres: decoys, sound recordings, and many physical nest site
improvements, all of these are grouped into Option 16 "Increase productivity and success
of murre colonies". We used the name Restoration Options for these categories. The
options are categories of similar restoration projects. The grouping used the following
approach:

1. Ask the public, agencies and resource or service experts what they can think of to do.
(1990)

2. Group projects into similar categories: options. (1990)

3.  Apply simple criteria to eliminate ineffective projects and groups of projects (ones
which will not have significant effect on the resources or services, or which are not
within the guidelines of the settlement.) (1991)

4, Ask the public and agencies to review our options. (Restoration Framework Vol I,
1992)

5. Modify options based on public review. (Summer 1992)

Why a database? Answer: Be Systematic. RPWG developed criteria to evaluate options
for their effect on an injured resource or service (including some indirect effects such as
benefit/cost, or negative impacts on other resources or services). These criteria are
presented separately in this package. The criteria definitions were used to evaluate each
relevant option for each injured resource or service. In this way, RPWG hoped to eliminate
biases from the evaluation and create a systematic repeatable process for developing
alternatives. The database evaluates how each option will affect each resource or service.
The most important evaluations are: will the option help the rate or degree of recovery,
prevent an additional stress from habitat degredation that will hurt the resource or service,
enhance the resource or service. Others address technical feasibility, cost, adverse impacts,
etc.



In completing the ratings RPWG considered the type of injury. For example, an injury to
habitat is usually most effectively restored with an option that addresses habitat.
'roductivit roblem uc . 1on-breedin_ i 1c ddresser 1y options the focus on
pr¢” ctiomonly. TI ~ alsoir © 7 T 4 ror” 77 "7 ""the focus
of an option is manipulation, management of human uses, or protection as well as if it
qualifies as direct restoration, replacement, acquisition of equivalent resources or
enhancement as described in the settlement document.

The Next Step: Creating Alternatives. RPWG can use the database to organize the options
into alternatives. By sorting the database using different perspectives on either the
resource/services or on some combination of criteria we are able to identify which options
would be included in a particular alternative. For example, what alternatives are available
to address the most severely injured species that we know aren’t recovering. Which of those
are the most effective. The database can also be used to guide implementation of the
options and will help RPWG create a coordinated restoration plan.

This step is not yet complete. The purpose of next week’s peer review is to look at the
overall process to ensure that there are no serious errors, and to review the database
evaluation to ensure that we evaluated the options correctly.



Draft Alternative Themes
Status Report for RT Review

INTRODUCTION.

RPWG was asked to provide a description of the alternatives in advance of actually
constructing them for RT review. This brief paper provides general descriptions of draft
alternatives. However, the RT should expect some changes as RPWG builds the
alternatives for RT review. As the options are grouped, we will undoubtedly find that
changes in the descriptions provided here would improve the alternatives.

As discussed in a previous RT meeting, an alternative is a list of restoration options and
their implications (funding, timing, geographic scope, etc.). To make each group of options
more understandable, each alternative is typically given a title, and a description of the
essential elements of the alternative. This last part, the title and description, is described
here. A more complete version of the draft alternatives (with options grouped by
alternative) will be available in approximately two weeks. We expect more detailed review
at that time.

CONCEPTS FOR BUILDING ALTERNATIVES.

Some concepts to keep in mind when reviewing descriptions of the alternatives:
o  We are aiming to have 3-5 alternatives (including a "no action" alternative).
0  Alternatives should cover the range of significant public and agency opinion.
o We do not create straw-man alternatives (if the agencies are unwilling to implement
an alternative, we should not present it to the public).

Draft for RT Review -1- August 25, 1992

M



DRAFT ALTERNATIVE THEMES AND DESCRIPTIONS FOR RT REVIEW
Alternative #1: Natural Recovery (No Action)!

This alternative assumes that natural resources and services will recover without human
intervention. In this alternative, nothing, except monitoring, is done beyond pre-spill
management activities.

Alternative #2: Natural Recovery with Protection

This alternative uses natural recovery as the primary tool to aid recovery. However, it also
emphasizes protection of habitat and populations to prevent further degradation and stresses
to injured resources and services. State and federal agencies apply management protection,
and the trustees fund purchase of threatened habitat. These protection activities will
provide a "breathing space" for injured resources to recover. In this alternative, the Trustees
will fund active restoration (including replacement) when an injured resource or service is
not recovering. Finally, this and all other alternatives include monitoring.

Alternative #3: Active Restoration: Emphasis on Resource Restoration

This alternative assumes that over the life of the settlement, the trustees will use all
effective techniques to address the range of injured resources on an as-needed basis.
However, in light of limited funds, (the final payment is not due until the year 2001), the
trustees will schedule options according to immediate needs and most effective techniques.
For example, priority will be given to the most effective techniques, and those which if not
done soon will result in a lost opportunity (e.g., imminent threats, declining populations,
etc.). This alternative addresses services by addressing injuries to the resources they are
based upon. The alternative also includes monitoring.

Alternative #4: Active Restoration: Emphasis Resource Restoration and Human Use

This alternative is the same as Alternative #3. That is, it uses effective techniques to
accelerate the restoration for resources but puts additional emphasis on those options that
will ensure the continuity or enhancement of human use that was interrupted by the spill -
- fishing, hunting, recreation, and subsistence. It also includes monitoring.

! There is some question whether or not this alternative would qualify under NEPA as a “no action"
alternative. For example, some money would be spent for monitoring. If this alternative is not the "no action"
alternative, another "no action" alternative will be needed. RPWG hopes that a new alternative can be avoided,
because Natural Recovery/No Monitoring is unreahstlc It would be a straw-man alternative that the agencies
would be unwilling to stand behind.

Draft for RT Review -2- August 25, 1992



QUESTIONS NOT ADDRESSED IN ALTERNATIVES

Some important questions are not packaged into alternatives because they apply to all
alternatives ~hese include: '
O An endowment;
o Level of monitoring;
© Programmatic options such as public information, education, or law enforcement; and
© A Science Center.

These questions could potentially apply to all alternatives, and it is confusing to place
them into one alternative alone. The public should be questioned about these decisions at
the same time that alternatives are presented.

Finally, it is appropriate to get additional detail from the public concerning habitat
acquisition. This issue is one of the most important issues facing the Trustees, and it is
important to get additional direction on the questions of "How much? Where? And Why?"
RPWG, however, cannot generate these questions alone. The overlap with the Habitat
Working Group is too great. We assume that much of the work will be completed by the
Habitat Working Group.

Draft for RT Review -3- August 25, 1992
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Alternative:
Title

ALT #1

Natural Recovery (No Action)

ALT #2

ALT #3

Natural Recovery with Protection

Active Restoration:
Emphasis on Resource
Restoration

ALT #4

_Active Restoration:
Emphasis on Resource
Restoration and Human Use

Explanation

O Assumes that natural
resources and services will
recover without human
intervention.

© Nothing is done beyond pre-
spill management activities.

O Monitoring

O Natural recovery

O Protection from further
degradation to injured
resources and services.

O Active restoration (including
replacement) when an injured
resource or service is not
recovering.

O Monitoring.

O Opver the life of the settlement,
use all effective techniques to
address the range of injured
resources.

O Addresses services by
addressing injuries to resources
they are based upon.

O In light of limited funds,
schedule options according to
immediate needs and most
effective techniques.

O Monitoring.

O Same as Alternative #3; uses
effective techniques to
accelerate resources’
restoration but puts additional
emphasis on those options that
will ensure the continuity or
enhancement of human use --
fishing, hunting, recreation, and
subsistence -- that was
interrupted by the spill.

O Monitoring.

Resources:
Manipulation & Replacement

None

When a resource is not
recovering.

Use all effective techniques
scheduled according to immediate
needs and effectiveness across all
injured resources.

Same as #3 except, emphasize
those techniques which contribute
resources that are part of the
human use of the spill area.

Management of Human Use

Normal agency management.

Management to protect injured
resources. Management could
entail some cost to human use.

Protective management applied
where it significantly accelerates
recovery of a resource.

Avoid protective management that
causes significant cost to human
use. Do so by substituting, if
possible, manipulation or
replacement options.

Protection and Acquisition

None

Recommend that state and
federal agencies use protective
management until resources
recover.

Emphasis on acquiring private
habitat to prevent further stresses
and degradation to injured
resources. '

Targeted habitat acquisition as
needed to ensure protection of the
injured resources as they recover.

Same as Alternative #3. For
differences in acquisitions
between Alternatives #3 and #4,
see Services.

« First Draft for RT Review

Anonst 25 1992



Alternatives (cont’d)

Services:
Manipulation & Human Use

Alt #1

Normal agency management.

Alt #2

None; however, incidental benefit
from protection options directed
at resources.

Alt #3

Injuries to services are addressed
by addressing the injuries to the
resources they are based upon.

Alt #4 “

Those options which accelerate
recovery of services.

Protection & Acquisition None None None Purchases to include public
recreation sites and access.
Other Use special designation(s)
None appropriate to increased

Special Designations

Etc

protection.

Note: Monitoring is done in all alternatives.

! There is some question whether or not Alternative #1, Natural Recovery, would qualify under NEPA as a "no action” alternative. For example, some money would be spent for
monitoring. If this alternative is not the "no action" alternative, another "no action" alternative will be needed. RPWG hopes that such an alternative can be avoided, because Natural

Recovery/No Monitoring is an unrealistic alternative. It would be a straw-man alternative that the agencies would be unwilling to stand behind.

First Draft for RT Review

Arvrvrans DK 10ONON
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RESTORATION PLANNING WORK GROUP
TETTTETTATTTT UL SPILL OFFICE
v4ao w OTREET
F.._CHORAGE, ALASKA 99501

TO: Restoration Team DATE: October 30, 1992

FROM: Saﬁgnﬁﬁﬁﬁﬁmn

Restoration Planning Work Group

SUBJECT: Draft Alternative Themes

Attached for your review and comment are the Planning Group’s most recent version of draft
alternative themes. It is my understanding that time has been scheduled on November 6th
to discuss these alternative themes, and that we would be most pleased to attend your
meeting and lead the discussion. We would appreciate any written comments on the draft
alternative themes by C.0.B. November 9th to make whatever changes are required.

As you know, the decision process for the Draft Restoration Plan was recently subjected to
peer review. Peer reviewers found it generally sound but suggested a few refinements. One
of the major suggestions was to explicitly reflect the level of certainty in our estimates of
injury and assessments of the effectiveness of restoration activities. Accordingly, we intend
to modify the options assessment decision process (including database) and continue using
it to generate alternatives. The peer reviewers also suggested a few other ways of
approaching alternatives. These are listed under question 2 below.

As an aid to your review of the attached table, | have developed the following brief
descriptions of the six candidate themes. They are:

Alternative 1 is the no action (natural recovery) alternative. Alternative 2 emphasizes
protection from further degradation or decline in injured resources or services. Alternatives
3 through 6 vary according to the nature and certainty of injury, level of knowledge of
recovery, the perceived effectiveness of restoration techniques, and where restoration will be
implemented; ie., inside or outside the EVOS area.

Alternatives 3 and 4 are limited to resources injured at the population level and injured
services. However, Alternative 3 takes the most limited approach; restoration is considered
only where there is evidence of failure to recover. Alternative 3 also assumes that restoration
will only be implemented where there is a high certainty of success, and that restoration will
be limited to the EVOS area. Alternative 4 differs from Alternative 3 by considering
restoration for injured resources and services even if we do not have a clear understanding
of rate and degree of recovery. In Alternative 4, replacement and acquisition of equivalent
resources options also can be considered, even outside the spill area.

Alternatives 5 and 6 address all injured resources and services and include enhancement.
However, in Alternative 5 restoration can only be undertaken within the spill area whereas in



Restoration Team -2- October 30, 1992

Alternative =~ res ation may be undertaken outside the E\'~  irea. Alternative = however,
will include only the most effective restoration techniques. . .aally, Alternative 6 takes the
most comprehensive approach. All reasonable actions including enhancement are taken to
restoreinju 1 iources and services, eventhose where injury  d our knowled¢ »>frecon vy

is not well documented.

Once we have your concurrence on the general approach to alternatives we will further
elaborate on each alternative by addressing the following subjects:

1. Restoration options
a. By resource or service
b. Timing and priority

2. Monitoring Program

3. Evaluation

Effect on recovery of resource or service (time and extent)
Ecosystem effects

Geographic distribution (including maps)

Social benefits (including economic impact)

Cost and methods of estimation or derivation

Certainty of the above factors

cfo Q0o

We would appreciate all comments, but especially responses to the following questions:

1. Variables: The following variables have been used to construct the draft alternative
themes. Do you agree with the choice and use of these variables? If not; how would you
approach this task?

a. Injury
b. Knowledge of recovery

1. (continued)
c. Effectiveness of restoration activities
d. Geographic constraint .
2. Objectives: We assume that the restoration process will address the foliowing
objectives, but we would like your concurrence or other suggestions.

a. Recovery to pre-spill conditions

b. Protection from further degradation or decline [relationship to habitat
protection]

C. Cost effectiveness

d. Social benefits (education, economic stability)

e. Geographic distribution

(1) Equal distribution
(2)  Distribution where it will do the most good
(3) Irrelevant
f. Benefit to the entire ecosystem, not just to single species
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3. Alternatives: Do you understand how the alternatives were derived? Do you support
the basic themes of the alternatives proposed? If not, would you prefer a different
approach to alternatives. Those other approaches suggested by the peer reviewers are
the following:

a. Allocate funding by categories such as direct restoration, replacement,
acquisition of equivalent resources, enhancement, or by nature and certainty
of injury.

b. Allocate funding by geographic area.

Distribute at least one project to each injured resource or service.
Cluster options by services, e.g., subsistence resources, commercial fishing,
and recreation.

oo

We need concurrence that we are using the right variables and that these themes provide a
reasonable range of alternatives. Thank you.

Attachment

cc: RPWG



DRAFT ALTERNATIVE THEMES 10/30/92

No action other than
monitoring.

Protect injured
resources and services
from further degradation
or disturbance in order
to complement natural
recovery.

Use only the most
effective techniques to
protect and restore
injured services and
resources injured at a
population level.

Allow for all reasonable
actions to protect and
restore injured services
and resources injured at
a population level.

Use only the most
effective techniques to
protect, restore, and
enhance all injured
resources and
services.

Allow for all reasonable
actions to protect,
restore, and enhance all
injured resources and
services.

N/A

All injured resources
and services. Includes
sublethal effects and

Limited to resources
injured at a population
level and injured

Limited to resources
injured at a population
level and injured

All injured resources
and services. Includes
sublethal effects and

All injured resources
and services. Includes
sublethal effects and

injuries not well services. services. injuries not well injuries not well
documented. documented. documented.
N/A Known and unknown. Known. Known and unknown. Known and unknown. Known and unknown.

N/A

Most certain to prevent
further degradation or
decline.

Most certain to produce
the greatest
improvement in rate
and/or degree of
recovery or prevent
further degradation or
decline.

Reasonably certain to
produce at least
moderate improvement
in rate and/or degree of
recovery or prevent
further degradation or
decline.

Most certain to
produce the greatest
improvement in rate
and/or degree of
recovery or prevent
further degradation or
decline.

Reasonably certain to
produce at least
moderate improvement
in rate and/or degree
of recovery or prevent
further degradation or
decline.

N/A

Within EVOS area only.

Within EVOS area only.

May include areas
outside EVOS.

Within EVOS area only.

May include areas
outside EVOS.

N/A

Direct Restoration

Direct Restoration

Direct Restoration,
Replacement, and
Acquisition of Equivalent
Resources

Direct Restoration,
Replacement,
Acquisition of
Equivalent Resources,
and Enhancement

Direct Restoration,
Replacement,
Acquisition of
Equivalent Resources,
and Enhancement

'All alternatives include monitoring.

2Major variables used to construct alternatives. Other factors have been considered in the evaluation of options.
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Exxon Valdez Qil Spiil Trustee Council
Restoration Office
645 "G Strest, Anchorage, AK 99501
Phone: (907) 278-801. “‘ax: (807) 276-717T

November 13, 19382

Memorendum

To: John Strand, Chairperson
Rastoration Planning Working Group

Subjact: Comments on Novembaer 4, 1892 Memorandurn Entitied “Preferred Alternative
for the EIS”

From: Pamela Bergmann, DO| Restoration Team Mamber

This correspondence is in response to your memorandum dated November 4, 1992 regarding
the preferred alternative for the Draft Environmentel Impact Statement (EIS). As stated in
memorandum dated October 29, 1992, and November 5, 1932, from the DO! Trustee Council
Represantative to the Interim Administrative Director, we do not agree that public scoping
associsted with the possible restoration alternatives contained in the Restoration Framewark
satisfy National Environmental Policy Act {(NEPA) requirements.

To date, scoping meetings have not provided the public with an opportunity to address
environmental issues associated with a detailed proposed action or detsiled siternatives. Wa
continue to maintain that the proposed action identified in the Restoration Framework fi.e.,
... to restore natural resources and natural resource services in the areas affected by the
Exxon Valdez oil spili to their pre-spill condition”) is a goal, and not a proposed action. Ws
also continue to maintain that restoration alternatives contained in the Restoration Framework
(see Chapter VIl) do not contain sufficisnt specificity to allow meaningful public comment to
occur. :

Once a detailed proposad action and detaited alternatives have been identified, formulated,
and acceptead by the Trustee Council, another serias of compiete sccping mestings must occur
to provide the public with an opportunity to determine the scope of issues to be addressed
in the Dratt EIS and to identify significant issues relating to the proposed action. Foliowing
these scoping meetings, the Draft EIS must be prepared taking public comments into account.
Prior to distribution of the Draft EIS, the Trustee Council must decide, and the Draft EIS must
then reflect, whether the proposed action will remain as the proposed action or whather ons
of the alternatives will become the proposed action.

————— =

" State of Alaska: Depanimens of Fish & Game, Law, Natural Resources, and Environmental Conservation
United States: National Oceanic and Atmospheric Administration, Departments of Agriculiure, and imerior
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As you know, at their November 6, 1992 maesting, it was agreed by the Restoration Team
that the Restoration Planning Working Group wou not identify a “preferrad aiternative® or
recommend 8 proposed action to the Restoration Team. Therefore, the recommendation
contained in your November 4, 1992 memorandum is no langer relevant. Asindicated above,
tha selection for a prof . _ :tion should be made by the Trustee _ouncil before the next
round of public scoping meetings and again before the preparation of the Draft EIS.

cc: Restoration Team



Exxon Valdez Oil Spill Trustee Council
Restoration Office
645 "G" Street, Anchorage, AK 99501
Phone: (907) 278-8012 Fax: (907) 276-7178

TO: Trustee Council DATE: February 8, 1993
FROM: Dave Gibbons Aﬁ‘% TELE: 278-8012
Interim Executive Director FAX: 276-7178

SUBJECT: Summary of Injury and Alternatives

This packet presents draft tables summarizing injury and alternatives for the draft
restoration plan. The information is preliminary, and we expect that some of the details,
format, and wording will change. However, assuming concurrence from the Trustee
Council, the basic content and organization is unlikely to change.

The information, along with a significant amount of explanatory text, will be used for the
"Alternatives Information Packet" scheduled for publication in March. It will also be used
for public meetings in April.

The tables presented here have been prepared by the Restoration Planning Working
Group and reviewed by the Restoration Team. The summary of injury to resources has
been reviewed by the Chief Scientist.

Page
Injury. Summary of Results of Injury Assessment Studies Done After
the Exxon Valdez Oil Spill
Resources ... ... e 2
SEIVICES .« e ettt e e 15
Alternatives
Summary of Restoration Alternatives . ... ...... ...t eennn.. 19
Alternative #1: Natural Recovery ............ ... ... o i i i, 22
Alternative #2: Habitat Protection . ....... ... ... ... 25
Alternative #3: Limited Restoration ............ .. ... ... .. ... .. 30
Alternative #4: Moderate Restoration . ........... ... . ... ... 37
Alternative #5: Comprehensive Restoration ............... ... ... ... .... 44
Cost Comparison of Alternatives . ...........ouiun i eneunnnnn 51

State of Alaska: Departments of Fish & Game, Law, Natural Resources, and Environmental Conservation
United States: National Oceanic & Atmospheric Administration, Departments of Agriculture and Interior
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Resources: Summary of Results of Injury Assessment Studies

The next few pages summarize the results of the injury assessment studies for resources
romnleted after the Fvvan Vnldez oil spill. The table has been reviewed by the
e e e .. i€ clientis

The "Description of Injury,” columns focus on injury that took place during 1989. The
table shows whe 7 r there was initial mortality caused by the spill, whether the spill caused
a population-level injury, and whether there is evidence of sublethal or chronic effects on
the resource. For some resources, an estimate is available for the total number of animals
initially killed by the spill. When available, that estimate is shown in parentheses under
the initial mortality column. For many resources, the total number killed will never be
known.

The "Status of Recovery" columns show the best estimate of recovery using information
current through 1992. These columns show resources’ progress toward recovery to the
population levels that scientists estimate would have occurred in the absence of the spill.
The "Current Population Status" column shows a resource’s progress from any "Decline in
Population after the Spill." Similarly, the column labeled "Evidence of Continuing
Sublethal or Chronic Effects" shows whether a initial chronic or sublethal injury is
continuing.

The "Geographic Extent of Injury" column shows whether the injury occurred in the
geographic areas shown in Figure X. (Injury may have been more extensive in some
regions than others.)
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TABLE X Natural Resources: Summary of Results of Injury Assessment Studies Done After the Exxon Valdez Oil Spi'il

Resource

Description of Qil Spill Injury

Status of Recovery

Geographic Extent of

in December, 1992 Injury (a)
Initial 0il | Measured Evidence of Current Evidence of PWS Kenai Kodiak | Alaska
Spill Decline in Sublethal or | Population Continuing Penin.
Mortality Population Chronic Status Sublethal or
(total after the Effects (c) Chronic
mortality spill Effects
estimate)(b)

Comments/Discussion

Harbor Seals YES YES YES POSSIBLY NO YES YES (e)| UNKNOWN| UNKNOWN | Many seals were directly oiled . There was a
(d) STABLE, BUT measurable difference in populations between oile
(345) NOT and unoiled areas in PWS in 1989 and 1990.
RECOVERING Population was declining prior to the spill and r

recovery evident in 1992. 0il residues found in
seal bile were 5 to 6 times higher in oiled areas
than unoiled areas in 1990.

Humpback NO NO NO (f) f) (f) (f) f) (f) Other than fewer animals 2ing observed in Knight

Whales Island Passage in <ummer 1989, which did not
persist in 1990, 2 oil spill did not have a
measurable impact on humpback whales.

Killer Whales POSSIBLY (g)| POSSIBLY (g)| POSSIBLY (g) RECOVERING UNKNOWN YES UNKNOWN | UNKNOWN [ UNKNOWN [ 13 whales of the 36 in AB pod are missing and

presumed dead. Circumstantial evidence links whe
disappearance to oiling. Several adult males ha\
collapsed dorsal fins. Social disruption of fami
units has been observed. In AB pod, no new birtt
were recorded in 1989 or 1990; one birth was
recorded in 1991; and two births were recorded ir
1992.

(a)
(b)
(c)
d)
(e)
f)
Q)

There may have been an unequal distribution of injury within each region, see map for location of regions;
Adjusted for carcasses not found, not reported, scavenged, or otherwise lost;
Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species;
Population was declining prior to the spill;
Based on recovery of dead animals from this region of the spill zone;

If no injury was detected or known, no assessment of recovery could be made.
"possibly" was used if there was disagreement over the conclusions to be drawn from the results of the damage assessment studies.
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Description of Oil Spill Injury

Status of Recovery

Geographic Extent of

prime-age animals were found
1990 and 1991. Proportions ¢
found on beaches in 1992 is r
different from pre- or post-s
feed in the lower intertidal
may still be exposed to hydrc¢
environment.

Resource in December, 1992 Injury (a) Comments/Discussio
Initial 0il | Measured Evidence of | Current Evidence of PWS Kenai Kodiak | Alaska
Spill Decline in Sublethal or | Population Continuing Penin.
Mortality Population Chronic Status Sublethal or
(total after the Effects (c) Chronic
mortality spill Effects
estimate)(b)
Sea ns (d) UNKNOWN UNKNOWN NO CONTINUING (f) (f) (f) (f) (f) Several sea lions were obser\ with oiled pelts
DECLINE and oil residues were found i some tissues in
1989. It was not possible tc etermine populatio
effects or cause of death of 1ircasses recovered
in 1989. Sea lion populatior «ere declining pri
to the oil spill.
Sea Otters YES YES YES STABLE, BUT YES YES YES YES (e)| YES (e)| Post-spill surveys showed mez rable difference i
NOT populations and survival betw 1 oiled and unoile
(3,500 T1O RECOVERING areas in 1989, 1990 and 1991. Survey data have n
5,000) established a significant rec ery. Carcasses of

beaches in 1989,
orime-age carcasse
significantly

Ll data. Sea otte
3 subtidal areas a
“bons in the

(a) There may have been an unequal distribution of injury within each region, see map for location of regions;
(b) Adjusted for carcasses not found, not reported, scavenged, or otherwise lost;
(c) Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species;
(d) Population was declining prior to the spill;
(e) Based on recovery of dead animals from this region of the spill zone;

(f) 1f no injury was detected or known, no assessment of recovery could be made.
(9) "Possibly" was used if there was disagreement over the conclusions to be drawn from the results of the damage assessment studies.
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Description of Oil Spill Injury

Status of Recovery

Geographic Extent of

Resource in December, 1992 [njury (a) Comments/Discussior
Initial 0il | Measured Evidence of Current Evidence of PWS Kenai Kodiak | Alaska
Spill Decline in Sublethal or | Population Continuing Penin.
Mortality Population Chronic Status Sublethal or
(total after the Effects (c) Chronic
mortality spill Effects
estimate)(b)

Black Bear NO UNKNOWN UNKNOWN (f) (f) (f) (f) (f) (f) No field studies were completed.

Brown Bear NO NO NO (f) () (f) (f) (f) (f) Hydrocarbon exposure was docur _ ted on Alaska
Peninsula in 1989 including hich hydrocarbon leve
in the bile of one dead yearling, although it is
unknown if this was the cause of death. Brown be
feed in the intertidal zone and may still be
exposed to hydrocarbons in the nvironment.

River Otters YES UNKNOWN YES UNKNOWN YES YES UNKNOWN | UNKNOWN | UNKNOWN | Exposure to hydrocarbons and sub-lethal effects

(NUMBER were determined, but no effects were established

UNKNOWN ) population. Sub-lethal indicators of possible oi
exposure remained in 1991. River otters feed in
the intertidal and shallow subtidal areas and may
be still be exposed to hydroc: wons in the
environment.

Sitka Black- NO NO NO (f) (f) (f) (f) (f) (f) Elevated hydrocarbons were fou | in tissues in so

tailed Deer deer in 1989 in PWS.

(a) There may have been an unequal distribution of injury within each region, see map for location of regions;
(b) Adjusted for carcasses not found, not reported, scavenged, or otherwise lost;
(c) Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species;
(d) Population was declining prior to the spill;
(e) Based on recovery of dead animals from this region of the spill zone;

(f) If no injury was detected or known, no assessment of recovery could be made.
(g) “Possibly" was used if there was disagreement over the conclusions to be drawn from the results of the damage assessment studies.
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Resource

Description of Qil Spill Injury

Status of Recovery

Geographic Extent of

in December, 1992 Injury (a)
Initial 0il | Measured Evidence of | Current Evidence of PWS Kenai Kodiak | Alaska
Spitl Decline in Sublethal or | Population Continuing Penin.
Mortality Population | Chronic Status Sublethal or
(total after the Effects (c) Chronic
mortality spitl Effects
estimate)(b)

Comments/Discussio

Bald Eagles YES POSSIBLY YES RECOVERED OR UNKNOWN YES YES YES (e)| YES(e) Productivity in PWS was disrt  ad in 1989, but
(more than RECOVERING returned to normal in 1990. Exposure to
200 to 300) hydrocarbons and some sub-lethal effects were fou
in 1989 and 1990, but no ¢ uing effects were
observed on populations. 89, 151 carcasses
were recovered fro beache
Black-legged YES NO NO NO CHANGE NO YES YES (e)| YES (e)| YES (e)| Total reproductive success jled and unoiled
Kittiwakes (ESTIMATE areas of PWS has declined - 1989. Hydrocarbc
UNKNOWN) contaminated tissues were ted in 1989.
Hydrocarbon contaminated stomach contents were
detected in 1989 and 1990. "s species is knowr
for great natural variation | reproductive
failure may be unrelated to roil spill. In
1989, 1225 carcasses were re rered from beaches.
Black Oyster- YES YES YES RECOVERING YES YES YES (e)| YES (e)| YES (e)| Differences in egg size betw__1 oiled and unoilec
catchers (ESTIMATE areas were found in 1989. Exposure to hydrocarbe
UNKNOWN) and some sublethal effects were determined.

Populations declined more in iled areas than
unoiled areas in post-spill “veys in 1989, 199(
and 1991. Black oystercatchers feed in the
intertidal areas and may be still be exposed to
hydrocarbons in the environment. In 1989, nine
carcasses were recovered from beaches.

(a) There may have been an unequal distribution of injury within each region, see map for location of regions;
(b) Adjusted for carcasses not found, not reported, scavenged, or otherwise lost;
(c) Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species;
(d) Population was declining prior to the spill;
(e) Based on recovery of dead animals from this region of the spill zone;

(f) If no injury was detected or known, no assessment of recovery could be made.
(g) "Possibly" was used if there was disagreement over the conclusions to be drawn from the results of the damage assessment studies.
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Description of Oil Spill Injury

Status of Recovery

Geographic Extent of

Resource in December, 1992 Injury (a) Comments/Discussio
Initial 0il | Measured Evidence of | Current Evidence of PWS Kenai Kodiak | Alaska
Spitl Decline in Sublethal or | Population Continuing Penin.
Mortality Population Chronic Status Sublethal or
(total after the Effects (c) Chronic
mortality spill Effects
estimate)(b)
Common Murres YES YES YES DEGREE OF YES NO YES YES YES Measurable impacts on popula..uns were recorded
(175,000 to RECOVERY : 1989, 1990 and 1991. Breeding was still inhibit
300,000) VARIES BY in some colonies in the Gulf of Alaska in 1992.
COLONY 1989, 10,428 carcasses were ~~-overed from beach
Glaucous- YES NOT DETECTED NO NO CHANGE NO YES (e)| YES (e)| YES (e)| YES (e)| While 555 dead birds were re rered in 1989, the
winged gulls (ESTIMATE is no evidence of a population level impact when
UNKNOWN) compared to historic (1972, ""73) population
levels.
Harlequin YES YES YES STABLE OR YES YES YES (e)| YES (e)| YES (e)| Post-spill samples showed hy >carbon contaminat
Ducks (423) CONTINUING and poor body conditions in 1989 and 1990. Surv
DECLINE in 1990-1992 indicated population declines and r
total reproductive failure. irlequin ducks fee
in the intertidal and shallo subtidal areas anc
may still be exposed to hydr irbons in the
environment. In 1989, 213 ¢ :asses were recove
from beaches.
Marbled YES YES UNKNOWN STABLE OR UNKNOWN YES YES (e)| YES (e)| YES (e)| Measurable population effect vere recorded in
Murrelets (d) (8,000 10 CONTINUING 1989, 1990 and 1991. Marble nurrelet populatic
12,000) DECLINE were declining prior to the ill. 1In 1989,
hydrocarbon contamination wa found in livers of
adult birds. 1In 1989, 612 carcasses wWere recovt
from beaches.

(a)
(b)
(c)
(d)
(e)
f)
(9)

There may have been an unequal distribution of injury within each region, see map for location of regions;
Adjusted for carcasses not found, not reported, scavenged, or otherwise lost;
Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species;
Population was declining prior to the spill;
Based on recovery of dead animals from this region of the spill zone;

If no injury was detected or known, no assessment of recovery could be made.
"possibly" was used if there was disagreement over the conclusions to be drawn from the results of the damage assessment studies.

-
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Description of Qil Spill Injury| Status of Recovery Geographic Extent of
Resource in December, 1992 Injury (a) Comments/Discussio
Initial Oil | Measured Evidence of Current Evidence of PWS Kenai Kodiak | Alaska
Spill Decline in Sublethal or | Population Continuing Penin.
Mortality Population | Chronic Status Sublethal or
(total after the Effects (c) Chronic
mortality spill Effects
estimate)(b)
Peale’s UNKNOWN UNKNOWN NO f) () () () () () When compared to 1985 surveys reduction in
Peregrine population and lower than ex; :ed productivity
Falcons measured in 1989 in the | . iuse of these
changes are unknown. In 1v8% :wo carcasses wert
recovered from beaches.
Pigeon YES YES NO STABLE OR UNKNOWN YES YES (e)| YES (e)!| YES (e)| Pigeon guillemot ponulations ...-e declining prio
Guil lemots (d) (1,500 1O CONTINUING to the spill. In 89, hydrocarbon contaminatin
3,000) DECLINE was found in birds and, exte lly, on eggs. !
;D 1989, 614 carcasses were rect red from beaches.
Storm Petrels YES NO UNKNOWN NO CHANGE UNKNOWN YES (e)| YES (e)| YES (e)| YES (e)| Although 363 carcasses were overed in 1989 an
(ESTIMATE petrels ingested oil and tra erred oil to thei
UNKNOWN) eggs, reproduction was norma n 1989.
Other Seabirds YES UNKNOWN UNKNOWN UNKNOWN UNKNOWN YES (e)| YES (e)| YES (e){ YES (e)| Seabird recovery has not bee .tudied. Species
(ESTIMATE collected dead in 1989 inclu-. 216 common, 87
UNKNOWN) yellow-billed, 18 acific, 5 red-throated loon;
red-necked and 27, norned grebe; 426 northern
fulmar; 360 sooty and 2,460 ~“»>rt-tailed
shearwater; 38 double-creste 418 pelagic, and
red-faced cormorant; 8 herring and 33 mew gull;
arctic and 1 Aleutian tern; ‘7 Kittlitz’s and 31
ancient murrelet; 48 Cassin’ 5 least, 31
parakeet, and 141 rhinoceros uklet; and 139 hor
and 361 tufted puffin.

(a)
(b)
(c)
(d)
(e)
)
(9

There may have been an unequal distribution of injury within each region, see map for location of regions;

Adjusted for carcasses not found, not reported, scavenged, or otherwise lost;

Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species;
Population was declining prior to the spill;

Based on recovery of dead animals from this region of the spill zone;

If no injury was detected or known, no assessment of recovery could be made.

"Possibly" was used if there was disagreement over the conclusions to be drawn from the results of the damage assessment studies.
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Description of Qil Spill Injury

Status of Recovery

Geographic Extent of

Resource in December, 1992 Injury (a) Comments/Discussion
Initial 0il } Measured Evidence of | Current Evidence of PWS Kenai Kodiak | Alaska
Spill Decline in Sublethal or | Population Continuing Penin.
Mortality Population Chronic Status Sublethal or
(total after the Effects (c) Chronic
mortality spill Effects
estimate)(b)
Other Sea YES NO UNKNOWN UNKNOWN UNKNOWN YES YES (e)| YES (e)| YES (e)| Species collected dead in 198 nclude 4 Stellar
Ducks (ESTIMATE 9 king and 17 common eider; 3«- white-winged, 17
UNKNOWN) surf and 132 black scoter; 18 ldsquaw; 21
bufflehead; 6 common and 33 B_. .ow’s goldeneye; ¢
2 common and 33 red-breasted —--~ganser. Sea duck
tend to feed in the intertida :nd shallow subtic
areas which were most heavily impacted by oil.
Other YES UNKNOWN UNKNOWN UNKNOWN UNKNOWN YES YES (e)| YES (e)| YES (e)| Species collected dead in 198 'nclude 1 golden
Shorebirds (ESTIMATE plover; 2 lesser yellowleas: semipalmated, 5
UNKNOWN) western, 4 least and 1 Ba 1’ sandpiper; 3
surfbird; 1 short-billed dowi.cner; 1 common snij
2 red and 7 red-necked phalarope.
Other Birds YES UNKNOWN UNKNOWN UNKNOWN UNKNOWN YES (e)| YES (e)| YES (e)| YES (e)| Species collected dead in 198" include 2 emper~r
(ESTIMATE and 1 Canada goose; 3 brant; . mallard; 4 nor
UNKNOWN) pintail; 5 green-winged teal; 27 greater and 2
lesser scaup; 1 ruddy duck; 1 great blue heron;
long-tailed jaeger; 1 willow ptarmigan; 3 great-
horned ow!; 1 Steller’s jay; nagpie; 18 common
raven; 34 northwestern crow; ‘obin; 1 varied ai
1 hermit thrush; 3 yellow war..2r; 1 pine grosbe:
1 savannah and &4 golden-crowne- sparrow; 8 white
winged crossbill.

(a) There may have been an unequal distribution of injury within each region, see map for location of regions;
(b)Y Adjusted for carcasses not found, not reported, scavenged, or otherwise lost;

(c)

(d) Population was declining prior to the spill;

(e)

Based on recovery of dead animals from this region of the spitl zone;

(f) If no injury was detected or known, no assessment of recovery could be made.
(g) "Possibly" was used if there was disagreement over the conclusions to be drawn from the results of the damage assessment studies.

Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species;
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Resource

Description of Oil Spill Injury

Status of Recovery

Geographic Extent of

in December, 1992 [njury (a)
Initial Oil | Measured Evidence of Current Evidence of PWS Kenai Kodiak | Alaska
Spitl Decline in Sublethal or | Population Continuing Penin.
Mortality Population Chronic Status Sublethal or
(total after the Effects (c) Chronic
mortality spill Effects

estimate)(b)

Comments/Discussior

Cutthroat
Trout

YES

POSSIBLY (g)

YES

UNKNOWN

UNKNOWN

UNKNOWN

UNKNOWN

UNKNOWN

Differences in survival and g ith between
anadromous adult populations in the oiled and
unoiled areas persisted from 1989 to 1991 despi te
decrease in exposure indicators. This could be ¢
to continuing injury to the f 1 base.

Dolly Varden

Q/

POSSIBLY (g9)

UNKNOWN

UNKNOWN

UNKNOWN

UNKNOWN

UNKNOWN

Differences in survival betwe  anadromous adult
populations in the oiled i yiled areas
persisted from 1989 to 19Y1 d. _pite a decrease ir
exposure indicators. This couid be due to
continuing injury to the food “-ase.

Pacific
Herring

YES, TO EGGS
AND LARVAE

UNKNOWN

UNKNOWN

NG

YES

UNKNOWN

UNKNOWN

UNKNOWN

Measurable difference in egg ints between oile
and unoiled areas were found 1989 and 1990.
Lethal and sublethal effects on eggs and larvae
were evident in 1989 and to a lesser extent in
1990; in 1991 there were no differences between
oiled and unoiled areas. It is possible that th
1989 year class was injured and could result in
reduced recruitment to the ad 't population.

(a)
(b)
(c)
(d)
(e)
()
(g9)

There may have been an unequal distribution of injury within each region, see map for location of regions;
Adjusted for carcasses not found, not reported, scavenged, or otherwise lost;
Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species;
Population was declining prior to the spill;
Based on recovery of dead animals from this region of the spill zone;

If no injury was detected or known, no assessment of recovery could be made.
"possibly" was used if there was disagreement over the conclusions to be drawn from the results of the damage assessment studies.
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Description of Oil Spill Injury| Status of Recovery Geographic Extent of
Resource in December, 1992 [Injury (a) Comments/Discuss
Initial Oil [ Measured Evidence of | Current Evidence of PWS Kenai Kodiak { Alaska
Spill Decline in Sublethal or | Population Continuing Penin.
Mortality Population Chronic Status Sublethal or
(total after the Effects (c) Chronic
mortality spill Effects
estimate)(b)
Pink Salmon YES, TO EGGS|POSSIBLY (g) YES UNKNOWN YES YES UNKNOWN ] UNKNOWN | UNKNOWN| There was initial egg mort. in 1989. Egg
(Wild) (d) mortality continued to be | n 1990 and 1991.
Abnormal fry were observed 89. Reduced gro
of juveniles was found in - rine environment
1989 and 1991, which correlat with reduced
survival.
Rockfish YES UNKNOWN YES UNKNOWN UNKNOWN YES YES UNKNOWN { UNKNOWN| Twenty dead fish were found * 1989, but only a
(ESTIMATE were in condition to be ¢ |y d. Exposure to
UNKNOWN) ' hydrocarbons with some sup-le al effects was
determined in those fish, but ne effects on the
population was unknown. Clos es to salmon
fisheries increased fishing | ssures on rockfis
which may be impacting popul: on.
Sockeye Salmon UNKNOWN YES YES SEE COMMENTS YES UNKNOWN YES YES NO smolt survival continues to L. poor in the Red L
and Kenai River systems due to overescapements i
Red Lake in 1989, and in the Kenai River in 1987
1988, 1989. As a result, adult returns are
expected to be low in 1994 and successive years.
Trophic structures of Kenai and Skilak Lakes hav
been altered by overescapeme
(a) 2re may have been an unequal distribution of injury within each region, see map for location of regions;

(b) Adjusted for carcasses not found, not reported, scavenged, or otherwise lost;

(c) Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species;

(d) Population was declining prior to the spill;

(e) Based on recovery of dead animals from this region of the spill zone;

(f) If no injury was detected or known, no assessment of recovery could be made.

(9) "Possibly" was used if there was disagreement over the conclusions to be drawn from the results of the damage assessment studies.
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Description of Oil Spill Injury| Status of Recovery Geographic Extent of
Resource in December, 1992 Injury (a) Comments liscussio
Initial 0il [ Measured Evidence of Current Evidence of PWS Kenai Kodiak | Alaska
Spill Decline in Sublethal or | Population Continuing Penin.
Mortality Population Chronic Status Sublethal or
(total after the Effects (c) Chronic
mortality spill Effects
estimate)(b)
'SHELLFISH:
Clam YES UNKNOWN UNKNOWN UNKNOWN UNKNOWN YES YES YES YES Native littleneck and butter ams were impacted
(ESTIMATE both oiling and clean-up, pai cularly high
UNKNOWN) pressure, hot water washing. dditional data ar
still being evaluated.

Crab UNKNOWN UNKNOWN UNKNOWN (f) (f) (f) (f) (f) (f) Insufficient data to determii injury.

(Dungeness)

Oyster UNKNOWN UNKNOWN UNKNOWN (f) (f) (f) (f) ) () Although studies were initia.__ in 1989, they we
not completed because they wi determined to be
limited value.

Sea Urchin UNKNOWN UNKNOWN UNKNOWN (f) (f) (f) (f) (f) (f) Studies Limited to laboratorr oxicity studies.

Shrimp UNKNOWN UNKNOWN NO (f) f (f) (f> ) (f) No conclusive evidence preser d for injury link
to oil spill.

(a) are may have been an unequal distribution of injury within each region, see map for location of regions;

(b) Adjusted for carcasses not found, not reported, scavenged, or otherwise lost;
(c) Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species;
(d) Population was declining prior to the spill;
(e) Based on recovery of dead animals from this region of the spill zone;

(f) If no injury was detected or known, no assessment of recovery could be made.
(g) "Possibly" was used if there was disagreement over the conclusions to be drawn from the results of the damage assessment studies.
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1" PRELIMINARY DRAFT, rbics/February 8, 1

Description of Qil Spill Injury| Status of Recovery Geographic Extent of
Resource in December, 1992 Injury (a) Comments/Discussi

Initial 0il | Measured Evidence of Current Evidence of PWS Kenai Kodiak | Alaska
Spill Decline in Sublethal or | Poputation Continuing Penin.
Mortality Population [ Chronic Status Sublethal or
(total after the Effects (c) Chronic
mortality spill Effects
estimate)(b)

INTERTIDAL/SUBTIDAL COMMUNITIES

Communities

SPECIES

animals were determined in
some species of algae appe:
Amphipods in eel grass bed:s
densities in 1991. Leathes
show little sign of recoves

Intertidal YES YES YES VARTABLE BY YES YES YES YES YES Measurable impacts on popul fons of plants and
Organisms/ SPECIES animals were determined 198 :0 1992. The lower
Communities intertidal and, to some ext :, the mid intertid
is recovering. Some specie [e.g. Fucus) in the
upper intertidal zone have : recovered, and oi
persists in and under musse »eds. Intertidal
organisms were impacted by th oiling and clear
up, particularly high press e, hot water washir
Subtidal YES YES YES VARTABLE BY YES YES UNKNOWN [ UNKNOWN | UNKNOWN | Measurable impacts on popul ion of plants and

89. Eel grass and
to be recovering.
ecovered to pre-spi
tars and helmet cr:
through 1991.

(a)
(b)
(<)
d)
(e)
)
(§:))

There may have been an unequal distribution of injury within each region, see map for location of regions;
Adjusted for carcasses not found, not reported, scavenged, or otherwise lost;
Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species;
Population was declining prior to the spill;
Based on recovery of dead animals from this region of the spill zone;

If no injury was detected or known, no assessment of recovery could be made.
"Possibly" was used if there was disagreement over the conclusions to be drawn from the results of the damage assessment studies.



TAE E XXX Other Natural Resources and Archaeology: Summary of Results of Injury Assessment Studies Dot = After the
Exxon Valdez QOil Spill (b)

RPWG draft 2/8/93

Resource

Description of Injury

Status of Recovery
in December, 1992

Geographic Extent of Injury (a)

PWS

Kenai

Kodiak

Alaska
Penin.

Comme¢ t: Discussion

Air

Air guality standards for
aromatic hydrocarbons were
exceeded at the spill site.
Health and safety standards for
permissible exposure levels were
exceeded up to 400 times.

Recovered

YES

UNKNOWN

UNKNOWN

UNKNOWN

Impacts diminished ¢ oil weathered and
lighter factions eve rated.

Sediments

h/

0il coated beaches and became
buried in beach sediments. 0il
laden sediments were transported
off beaches and deposited on
subtidal marine sediments.

0il remains intertidally on rocks
and beaches and buried beneath the
surface at other beach locations.

0il concentrations have increased
in subtidal marine sediments and
have spread to greater depths (to
720 meters) over time.

YES

YES

YES

Unweathered buried ¢ will persist for
many years in protec d low-energy sitet
in Prince William Sc .

Water

State of Alaska water quality
standards were not exceeded in
open sea conditions. In small
bays and near shore, hydrocarbon
concentrations may have exceeded
the 10 microgramsg per liter
standard immediately after the
spill. Federal oil discharge
standards of no visible sheen
were exceeded.

Recovered

YES

UNKNOWN

UNKNOWN

UNKNOWN

Impacts were patchy _.d transient durin
the early stages of *“e spill.

Impacts diminished ¢ oil weathered and
lighter factions evaporated.

Archaeologic
sites/artifacts

Currently, 24 sites are known to
have been adversely affected by
oiling, clean-up activities, or
looting and vandalism linked to
the oil spill. 113 sites are
estimated to have been similarly
affected. Injuries attributed
to looting and vandalism (linked
to the oil spill) are still
occurring.

Archaeological sites and artifacts
cannot recover, they are finite
non-renewable resources.

YES

YES

* Injury studies arc .ot yet complete
(January 1993).

(a) There may have been an unequal distribution of injury within each region, see map for location of regions;

(b) This page has not yet been reviewed by the Chief Scientist;
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Services: Summary of Results of Injury Assessment Studies

The next few pages summarizes information concerning services damaged by the spill. The
nformatl'on in thi,. 4ntliln han cmnb vvend lhAanem mnne wmrraverad e d Ja A llaad 4 ,-.Lnnge.

Much of the damage to services, and the in . ‘mation about those damages, is not
quantitative. The table reflects the qualitative content of the information. The
"Description of Injury" colun _ recounts the situation for each service in the year following
the spill. The "Status of Recovery in 1992" shows the 1992 situation for that service.

The information used for this table is taken from injury assessment studies, information

from agency managers, and, for recreation, a Key Informant Interview study conducted the
Restoration Planning Working Group in December 1992.

/5
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TABLE XX Services: Summary of Results of Injury Assessment Studies Done After the Exxon Valdez Qil Sp

RPWG draft 2/8/93

WORKING DRAFT - NOT FOR PUBLIC RELEASE

Tourism

varied by user group and by
area.

About a quarter of key
informants interviewed reported
no change in their recreation
experience, but others reported
avoidance of the spill area,
reduced wildlife sightings,
residual oil, and more people.
They also reported changes in
their perception of recreation
opportunity in terms of
increased vulnerability to
future oil spills, erosion of
wilderness, a sense of permanent
change, concern about long-term
ecological effects, and, in
some, a sense of optimism.
Overall, recreation, tourism and
sport fishing declined
significantly in 1989 and
improved markedly in 1990
although there were residual
effects. Sport hunting of
harlequin duck was affected by
restrictions imposed in 1991 in
response to damage assessment
studies.

activities reported in 1989
appear to have reversed,
although there is no data to
support or deny this
perception. Harvest
restrictions are expected to
continue through 1993.

Service Description of Injury Status of Recovery |Geographic Extent of Comme :s/Disc on
in December, 1992 |Injury
PWS Kenai Kodiak | Alaska
Penin.
Passive Use In 1991, over 90% of those Data is not available to N/A N/A N/A N/A The study, A _Contingency Vatuation $° f Lost
Values (Option, {surveyed (nation-wide) said they|determine the status of Passive Use Values Resulting From the txxon
existence and were aware of the Exxon Valdez {recovery. Valdez 0il Spitl, was developed between July 1989
non-use values) {oil spill. Over 50% believed and January 1991, at which time it was t into
that the spill was the largest the field. Respondents were comprised people
environmental accident caused by in the lower 48 states.
humans anywhere in the world.
The median household willingness
to pay for future prevention was
$31. Multiplying thus by the
number of U.S. household results
in a damage estimate of $2.8
billion.
Recreation and |The nature and extent of injury |Declines in recreation YES YES YES YES
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TABLE XX Services: Summary of Results of Injury Assessment Studies Done After the Exxon Valdez Qil Spil

Kodiak and the Alaska Peninsula.
This affected salmon, herring,
crab, shrimp, rockfish and
sablefish. The 1989 closures
resulted in sockeye over-
escapement in the Kenai River
and in the Red Lake system
(Kodiak Island).

In 1990 a portion of PWS was
closed to shrimp fishing.

Between 1989 and 1990 a decline
in sport fishing (number of
anglers, fishing trips and
fishing day) were recorded for
PWS, Cook Inlet and the Kenai
Peninsula. In 1992 an emergency
order restricting cutthroat
trout fishing was issued for
western PWS due to low adult
returns.

sport fishing closure for
cutthroat trout is expected
to continue at least through
1993.

EVOS related sockeye over-
escapement in the Kenai River
and Red Lake system is
anticipated to result in low
adult returns in 1994 and
1995. These over-escapements
may result in closure or
harvest restrictions during
these and perhaps in
subsequent years.

shellfish and herring are uncertain.
future impacts on these fisheries is u

Service Description of Injury Status of Recovery |Geographic Extent of Comments/Di: u iion
in December, 1992 |Injury
PWS Kenai Kodiak | Alaska
Penin.
Sport and During 1989, emergency Currently there are no oil YES YES YES YES Injury in the Alaska Peninsula is for mmercial
Commercial commercial fishery closures were|spill-related commercial fishing only.
Fishing ordered in PWS, Cook Inlet, closures in effect. The 1992 Injuries and recovery status of rockfi...,

Therefore,
" towWn.




TABLE XX Services: Summary of Results of Injury Assessment Studies Done After the Exxon Valdez Oil Spill

X/

Service

Description of Injury

Status of Recovery
in December, 1992

Geographic Extent of
Injury

Comments/Discussion

Subsistence

Subsistence harvests of fish and
wildlife in 9 of 15 villages
surveyed declined from 4 - 78%
in 1989 when compared to pre-
spill averages. Approximately 7
of the 15 villages show
continued declines in use in the
period 1990-1991; this decline
is particularly noticeable in
the Prince William Sound
villages of Chenega and
Tatitlek.

In 1989, chemical analysis
indicated that most resources
tested, including fish, marine
mammals, deer, and ducks, were
safe to eat, but that shellfish
from oiled beaches should not be
used.

In addition, village residents
believe that subsistence species
continue to decline or have not
recovered from the oil spill.

Many subsistence users
believe that continued
contamination to subsistence
food sources is dangerous to
their health.

For detailed information on village subsistence
use see table _, page_ .

Wilderness
Values

There is a perception of lost
values to designated federal and
state wilderness areas in parks,
refuges and forests. People
report that their feeling about
the spill area has changed.
There is wide-spread feeling
that something has been lost.
Approximately _,  miles of
wilderness coastline were
affected by oil. Some oil
remains embedded in the
sediments of these areas.

Some people’s feelings of
lost values are diminishing
(recovery). To others the
values remain injured (lack
of recovery).

0il has degraded
substantially in many areas
but remains in others. Until
oil is completely removed or
degrades naturally, injury to
wilderness values will
continue.

PWS Kenai Kodiak { Alaska
Penin.

YES YES YES NGO

YES YES YES YES




Draft Alternatives

These pages summarize the alternatives proposed for the draft restoration plan. Some of
hange “able na ' eformatte” ’ - blication n” nucl
explanatory text will accompany the tables. But the tables contain the basic information
proposed for the alternatives. With Trustee concurrence, these alternatives are intended
for the draft restoration plan, and the "Alternative Information Package" scheduled for

March publication.

Al - I 1t ]

Five tables are presented for each alternative.

1.  Summary of the theme and policy variables that apply to that alternative.

2. The Resources and Services addressed in that alternative. Alternatives two, four,
and five address all resources. Alternative three addresses only resources that show a
population-level injury. All alternatives (except alternative #1, the "no-action
alternative) address all services.

3. Restoration Options applicable to that alternative.

4. Geographic Distribution of Restoration Options

5. Cost Allocation

6. Option by Option Cost Summary

A Note About Costs. All costs are in thousands of 1993 dollars. The inflation-adjusted
value of the remainder of the settlement is approximately $522 million in 1993 dollars
(after deducting an estimate of reimbursements to governements). Inflation adjustments
use the projection from mid-range scenario of the Alaska Department of Revenue’s Fall
1993 revenue forecast.

Costs for each alternative are summarized into the broad categories described below.

1. Administration and Information. Includes costs for administration and public
information.

2. Monitoring

3. Habitat Protection

4. Other Restoration. This category includes all restoration except habitat protection.

S. Other Restoration Reserve. The "other restoration" category includes the projected
cost of all restoration options known today that fit into the policy variables of each
alternative. Other effective options may be suggested. This reserve provides a
source of funds for effective options that are not known today.

/9






Table V- shows which resources showed a population decline, and which showed chronic
or sublethal injury without a detectable change in population. The table shows the injuries

tbhnd mnmmrmmnd A AL 100N A o A2 e Al A Yo it bnTen lid ki A mamciamd o~ mmcem—

Table V-__. Degree of ..ajury

Resources whose populations Sublethal or Chronic Effects. No
declined because of the spill. Detectable spill-related population decline

Harbor seals River otters

Sea otters Bald eagles*

Common murres Killer Whales*

Marbled murrelet Pink salmon*

Pigeon Guillemots Pacific herring

Harlequin ducks Rockfish

Black oystercatchers Dolly Varden*

Sockeye salmon smolts Cutthroat Trout*

Intertidal organisms
Subtidal organisms

* For these species, the Trustees’ scientists have considerable disagreement over the
conclusions to be drawn from the results of the damage assessment studies.

Z |



Alternative 1 - Natural Recovery

THEME No action other than monitoring and normal
agency management.

VARIABLES
Injuries Addressed N/A

Status of Resource Recovery | N/A

Effectiveness of Restoration | N/A
Actions

Strategies for Public Use N/A

Monitoring and information programs are included in all alternatives.
Restoration actions may be undertaken for injured resources, services, or their equivalents in all alternatives.

What would happen to resources and services within the Exxon Valdez oil spill area if no
restoration options were implemented? Normal agency management continues, current
trends in human use of the affected area continue, and planned development of private
lands continue. These trends influence the environment that injured resources face in
order to recover. lIdeally, the exact injury would be known, and enough would be known
about each resource to develop a population model. Unfortunately, such detailed
information is not available for most resources; therefore, estimates are based on
discussions with agency experts and peer reviewers, and from experience with similar
species in different areas (Note: the literature synthesis information is not yet incorporated
into this DRAFT!). Similarly, there is limited information on the injury to services.

The objectives of this alternative are to describe the potential rate and degree of recovery
for the injured resources with only normal agency management; identify the missing
information that make the recovery estimates uncertain; describe the recovery of services;
and to describe the monitoring and public information program that would be funded
through the Trustee Council.

N
M
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Alternative 1 - Natural Recovery

P1.00

Administration

Multiple resources

5200.0 5200.0

36500.0

P2.00

Monitoring

Multiple resources

25250.0 25250.0

52500.0

NB: All costs are expressed in units of $1,000 (1993 $).

The inflation-adjusted value of the remainder of the settlement is about $522 million.







DRAFT 2/8/93 Restoration Options for Alternative 2#%%*

T

 {ESOURCE/SERVIC
Black oystercatcher 40,0 Land and water management actions
Common murre None identified

Harbor seal

37.0

Habitat protection and acquisition

Harlequin duck 37.0 Habitat protection and acquisition
Intertidal organisms | None identified
Marbled murrelet 37.0 Habitat protection and acquis?tion
40.0 Land and water management actions
Pigeon guillemot None identified
Sea otter None identified
Sockeye salmon 37.0 Habitat protection and acquisition
Subtidal organisms None identified
Bald eagle 37.0 Habitat protection and acquisition
Cutthroat trout 37.0 Habitat protection and acquisition
Dolly Varden 37.0 Habitat protection and acquisition

Killer whale None identified

Pacific herring None identified

Pink salmon 37.0 Habitat protection and acquisition
40.0 Land and water management actions

River otter None identified

Rockfish None identified

Archaeology None identified

Commercial fishing None identified

Recreation 37.0 Habitat protection and acquisition
40.0 Land and water management actions

Sport fishing None identified

Subsistence None identified

Wilderness and non- 37.0 Habitat protection and acquisition

use values 40.0 Land and water management actions

* %
and

services.

above reflects

those

Options 37 and 40 can potentially benefit all injured resources
The table

resources and

services which are the primary targets of the proposed options.

e

)

7 >



ALTERNATIVE 2:

GEOGRAPHIC DISTRIBUTION

MULTI-SPECIES

37.0

Habitat protection and acquisition

MULTI-SPECIES

40.0

Land and water management actions

LT







be

37.00

Habitat protection/acquisition

Multiple resources

475000.0| 234800.0 « 5000.0

40.00 |Land and water mgmt actions Multiple resources
P1.00 |Administration Multiple resources 21000.0 5200.0 36500.0
P2.00 |Monitoring Multiple resources 26000.0 25250.0 52500.0

NB: All costs are expressed in units of $1,000 (1993 $).

The inflation-adjusted value of the remainder of the settiement is about $52 million.



Alternative 3 - Limited Restoration

THEME Take highly effective actions to protect and
restore injured services and resources whose
population has declined. Maintain the existing
character of the affected area.

VARIABLES

Injuries Addressed Injured services and resources whose
populations declined.

Status of Resource Recovery | Resources not recovered.

Effectiveness of Restoration | Only highly effective actions.
Actions

Strategies for Public Use Protect existing use.

onitoring and information programs are included in all alternatives.
Restoration actions may be undertaken for injured resources, services, or their equivalents in all alternatives.

The goal of this alternative is for the worst-injured resources and services to return to
prespill conditions as efficiently as possible. This is the only alternative that limits its
scope to resources whose populations declined after the spill. Table lists the
resources and services addressed in this alternative. None of the resources whose
populations declined after the spill has yet recovered. However, as resources recover,
settlement funds would no longer be allocated to protecting or restoring them. This
alternative includes only the most effective actions for protecting injured resources and
restoring them to prespill conditions. It also includes only those actions that protect
existing human uses that were injured and the resource base on which they depend.
For example, a boat ramp in an area already used to launch boats would protect the
beach that supports this type of recreational use.




*Black oystercatcher
Common murre
Harbor seal
Harlequin duck
Intertidal organisms
Marbled murrelet
Pigeon guillemot
Sea otter

Sockeye salmon
*Subtidal organisms

Archaeology

Commercial fishing
Recreation

Sport fishing
Subsistence
Wilderness

Table

* Resources and services for which no restoration action(s) are included in this alternative.

Resources and Services Addressed in Alternative 3
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Black oystercatchers

Restoration Options for Alternative 3

None identified

C on murres

16.1 Study: ..acrease productivity with
social stimuli
17.2 Temporary predator control

Harbor seals

46.0 Cooperative program with commercial
fishermen

47.0 Cooperative program with subsistence
users

Harlequin duck

13.1 Study: eliminate o0il from mussel

beds

Intertidal organisms

14.0 Accelerate recovery of upper
intertidal zone

Marbled murrelet

9.0 Minimize incidental take

Pigeon guillemots

17.2 Temporary predator control

Sea otters

4.2 Study: Reduce disturbance at marine
mammal haul-outs

13.2 Study: eliminate o0il from mussel
beds

47.0 Cooperative program with subsistence
users

Sockeye salmon

2.5 Intensify sockeye management to
protect injured stocks

48.0 Improve survival of salmon eggs and
fry

Subtidal organisms

None identified

==

Archaeology

—

1.1 Site stewardship program

1.2 Site patrol and monitoring

10.0 Preserve archaeological sites and
artifacts

Commercial fishing

18.0 Replace salmon harvest opportunities

Recreation

12.1 New backcountry public recreation
facilities

Sport fishing

18.0 Replace salmon harvest opportunities

3Z







ALTERNATIVE 3

GEOGRAPHIC DISTRIBUTION

Archaeology

Archaeological site stewardship program

Sockeye salmon

Intensify sockeye management to protect
injured stocks

Harbor seal

4.2

Reduce disturbance at marine mammal haul-
outs

Sea otter

4.2

Reduce disturbance at marine mammal haul-
outs

Marbled murrelet

9.0

Minimize incidental take by commercial
fisheries

Archaeology

Preserve archaeological sites and
artifacts

Sockeye salmon

Fertilize lakes to improve sockeye
rearing success

Recreation

12.1

Construct new backcountry public
facilities

Harlequin duck

13.1

Study: eliminate oil from mussel beds

Sea otter

13.2

Study: eliminate oil from mussel beds

MULTI-SPECIES

14.0

Accelerate recovery of upper intertidal
zone

Common murre

16.1

Increase murre productivity through
enhanced social stimuli

(replacement)

Pigeon guillemot/Common murre

17.1

Removal of introduced species in the
Aleutians

Common murre

Temporary predator control

Pigeon guillemot

Temporary predator control

Subsistence

Test subsistence foods for hydrocarbon
contamination

MULTI-SPECIES

Rabitat protection and acquisition

MULTI-SPECIES

Land and water management actions

Killer Whale - AB pod

Study: Facilitate changes in black cod
fishery gear

Harbor Seal

Cooperative program w. comm. fishermen to
reduce seal bycatch

Harbor Seal & Sea otter

47.0

Cooperative program With subsistence
users to assess harvest levels

Sockeye Salmon

48.0

Improve survival of salmon eggs and fry




Subsistence 49.0 Provide subsistence users access to
traditional subsistence foods
Pink salmon 51.0 Relocate existing hatchery runs

Y hS



Total $

31500.0'

Alternative 3 - Allocation

Adm

6% Monitoring
7%

Other Restoration
7%

Other Restoration
Reserve
5%

Habitat Protection
75%

NB: All costs are expressed in units of $1,000 (1993 $).

The inflation-adjusted value of the remainder of the settlement is about $522 million.
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.Allyg.rnative 3 - Limited Restoration
1.10 Site stewardship program Archaeology Per 3 areas
1,20 iSite patrol and monitoring  {Archaeology 300.0!  300.0 300.0iltd i4i3is 1200.0 900.0i 500.0
2.50 ilntensify management Sockeye salmon 3000.0: 2000.0 5000.0iltd i 5: 2:i 5 15000.0 4000.0.  ~75000.0
4.30 iFeas Study: Reduce disturb Sea otter Ltd 120.0 80.0 640.0
9.00 :iMinimize incidental take . Marbled murrelet 1625.0 1100.0 [ooo,o.
10.00 iArchaeol Res Protection Archaeology 4072.0 3250.0 '000.0
12.10 :New backcountry rec facilities Recreation 1620.0 4800 1256.0
13.01 iEliminate oil from mussel beds Harlequin duck 491.0 340.0 641.0iLtd 5:4:7 2455.0 1360.0 1487.0
13.02 :Study: Elim oil fr mussel beds Sea otter
14.01 iAccelerate recovery of UIT Intertidal organisms 150.0 100.0 200.0:UR 5:4:7 750.0 400.0 400.0
16.10 Feas Study: Sogial stimuli Common murre Ltd 850.0 800.0 3500.0
17.21 iTemporary predator control Common murres 350.0 300.0 400.0:Ltd 5 :i5 110 1750.0 1500.0 000.0
17.22 iTemporary predator control Pigeon guillemot 200.0 150.0 250.0:Ltd 4 : 41 6 800.0 600.0 500.0
/18.01 iReplace harvest opportunities Comm fishing 5 projects 750.0 500.0 1000.0iLtd 2i1i65 1500.0 500.0 5000.0
18,02 iReplace harvest opportunities  :Sport fishing S projects 750.0;  250.0 1000.0iltd 2 :i1:5 1500.0 250.0 5000.0
30.00 iTest subsistence foods Subsis'tgnce ) 330.0 300.01 350.0:Ltd 3 2: 5 990.0 600.0 750.6
37.00 iHabitat protection/acquisition Multiple resources 391500.0: 234900.0 475000.0
40.00 iLand and water mgmt actions Multiple resources ¢ & 4 G . R
46,00 iCoop prgm-fishermen Harbor seal 50.0 30.0 100.0iLtd | 3 5 150.0 30.0 500.0
47,01 :Coop prom-subsistonco users  tHarbor soal | f 30:0........30:0 30,0UR 11011010, 300.0;........309:0 3000
47.02 iCoop prgm-subsistence users Sea otter U .
48.02 ilmprove surviv  -ates Sockeye salmon 4 projects 400.0;  200.0 600.0:Ltd 3:i1:i5 1200.0 200.0 1000.0
49.00 iAccess tomi'r.;aitional foods Subsistence Per village 53.0 50.0 60.0:UR 10i 5 {10 530.0 250.0 600.0
P1.00 {Administration Multiple resources Trmmmmm——————m,m,m,—,——,,—,---re : 31500.0 5200.0 48500.0
"P2.00 :Monitoring Multiple resources 36500.0:  25250.0 52500.0

NB: All costs are expressed in units of $1,000 {1993 $). The inflation-adjusted value of the remainder of the settlement is about million.



Alternative 4 - Moderate Restoration

Take the most effective actions to protect and
restore all injured resources and services.
Increase, to a limited extent, opportunities for
human use in the affected area.

All injured resources and services.

Resources not recovered.

Only highly effective actions.

Protect or increase existing use.

onitoring and information programs are included in all alternatives.
Restoration actions may be undertaken for injured resources, services, or their equivalents in all alternatives.

The goal of this alternative is for all injured resources and services to return to prespill
conditions as efficiently as possible. Table lists the resources and services
addressed in this alternative. None of the resources whose populations declined after the
spill has yet recovered. However, as resources recover, settlement funds would no
longer be allocated to protecting or restoring them. This alternative includes actions that
protect existing human uses that were injured and the resource base on which they
depend and also those actions that would increase existing use. An example of the latter
is a new hatchery run that may increase opportunities in an existing fishery.

37



*Black oystercatcher
Common murre
Harbor seal
Harlequin duck
Intertidal organisms
Marbled murrelet
Pigeon guillemot
Sea otter

Sockeye salmon
*Subtidal organisms

Bald eagle
Cutthroat trout
Dolly Varden
Killer whale
Pacific herring
Pink salmon
*River otter
Rockfish

Archaeology

Commercial fishing
Recreation

Sport fishing
Subsistence
Wilderness

* Resources and services for which no restoration action(s) are included in this alternative.

Table

38

Resources and Services Addressed in Alternative 4.







Dolly Varden

2.1 Intensify management to protect
injured stocks

3 . al d acquisiti.a

Killer whale

45.0 Study: Changes in black cod fishery
gear

Pacific herring

2.2 Intensify herring management to
protect injured stocks

Pink salmon

2.3 Intensify salmon management to
protect injured stocks
51.0 Relocate existing hatchery runs

River otter

None identified

Rockfish

2.4 Intensify rockfish management to
protect injured stocks

Archaeology

35.0 Acquire replacements for artifacts
from the spill area o

Commercial fishing

Recreation

Sport fishing

Subsistence

Wilderness and non-
use values

Included in Alternatives 2 or 3

He
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ALTERNATIVE 4:

GEOGRAPHIC DISTRIBUTION

Archaeology

Archaeological site stewardship program

Cutthroat trout/
Dolly Varden

Intensify managment to protect injured
stocks

Herring

2.2

Intensify herring management to protect
injured stocks

Pink salmon

2.3

Intensify pink salmon management to
protect injured stocks

Roc  sh

2.4

Intensify rockfish management to protect
injured stocks

Sockeye salmon

2.5

Intensify sockeye management to protect
injured stocks

Harbor seal

4.2

Reduce disturbance at marine mammal
haul -outs

Sea otter

4,2

Reduce disturbance at marine mammal
haul -outs

Marbled murrelet

9.0

Minimize incidental take by commercial
fisheries

Archaeology

10.0

Preserve archaeological sites and
artifacts

Sockeye salmon

11.2

Fertilize lakes to improve sockeye
rearing success

Sockeye salmon

Improve access to salmon spawning areas
with fish passes, etc. )

Recreation

Construct new backcountry public
facilities

Harlequin duck

13.1

Study: eliminate oil from mussel beds

Sea otter

13.2

Study: eliminate oil from mussel beds

MULTI-SPECIES

14.0

Accelerate recovery of upper intertidal
zone

Common murre

16.1

Increase murre productivity through
enhanced social stimuli

Pigeon guillemot/Common
murre (replacement)

17.1

Removal of introduced species in the
Aleutians

Common murre

17.2

Temporary predator control

Pigeon guillemot

17.2

Temporary predator control

X X X
X X
X X
X X
X X X
X X X
X X
X X X
X X X
X X X
X X
X
X X
X
X
X X X
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Commercial Fishing

18.0

Replace fisheries harvest opportunities
by creating new salmon runs

Sport Fishing

18.0

Replace fisheries harvest opportunities
by creating new salmon runs

Subsistence

30.0

Test subsistence foods for hydrocarbon
contamination

Archaeology

35.0

Negotiate with museums to acquire
replacements for looted artifacts

MULTI-SPECIES

37.0

Habitat protection and acquisition

MULTI-SPECIES

40.0

Land and water management actions

Killer Whale - AB pod

45.0

Study: Facilitate changes in black cod
fishery gear

Harbor Seal

46.0

Cooperative program with commercial
fishermen

Harbor Seal and
Sea Otter

47.0

Cooperative program with subsistence
users

Sockeye Salmon

48.0

Improve survival of salmon eggs and fry

Subsistence

49.0

Provide subsistence users access to
traditional subsistence foods

Pink salmon

51.0

Relocate existing hatchery runs




abitat Protection

Total $

36500.01

.........................................................

41750.0:
L4

Alternative 4 - Allocation

Administration
7%

Monitoring
8%

Habitat Protection
60%

Other Restoration

10%

Other Restoration

Reserve
15%

NB: All costs are expressed in units of $1,000 (1993 $).

The inflation-adjusted value of the remainder of the settlement is about $522 million.
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Alternative 4 - Moderate Restoration
1.10 |Site stewardship program Archaeology Per 3 areas 195.0 195.0 195.0/Ltd 1011010 1950.0 1950.0 1950.0
1.20 |Site patrol and monitoring Archaeology 300.0 300.0 300.0|Ltd 4 | 3 5 1200.0 900.0 1500.0
2.10 jIntensify management Cutthroat/Dolly 255.0 200.0 300.0,Ltd 21212 510.0 400.0 600.0
2.20 |Intensify management Pacific herring 457.0 440.0 500.0|Ltd 3|21 4 1371.0 880.0 2000.0
2.30 |Intensify management Pink salmon 3000.0 2000.0 5000.0|Ltd 2 2 4 6000.0 4000.0 20000.0
2.40 |Intensify management Rockfish 593.0 550.0 700.0|Lid 2 1 4 1186.0 550.0 2800.0
2.50 {Intensify management Sockeye salmon 3000.0|] 2000.0 5000.0 |Ltd 51215 15000.0 4000.0 25000.0
4.30 |Feas Study: Reduce disturb Sea otter Ltd 120.0 80.0 640.0
9.00 |Minimize incidental take Marbled murrelet 1625.0 1100.0 2000.0
10.00 |Archaeol Res Protection Archaeology 4072.0 3250.0 7000.0
11.20 |Fertilize lakes Sockeye salmon Per lake 190.0 150.0 220.0|Ltd 3|1 5 570.0 150.0 100.0
12.10 |New backcountry rec facilities Recreation 1620.0 480.0 3256.0
13.01 |Eliminate oil from mussel beds Harlequin duck 491.0 340.0 641.0|Ltd S| 4|7 2455.0 1360.0 4487.0
13.02 |Study: Elim oil fr mussel beds Sea otter
14.01 |Accelerate recovery of UIT Intertidal organisms 150.0 100.0 200.0}UR S| 4|7 750.0 400.0 1400.0
16.10 |Feas Study: Social stimuli Common murre Ltd 850.0 800.0 5500.0
17.10 |Remove introduced species Common murre UR 2500.0 1500.0 2500.0
17.21 |Temporary predator control Common murres 350.0 300.0 400.0|Ltd | 5 | 5 |10 1750.0 1500.0 :000.0
17.22 | Temporary predator control Pigeon guillemot 200.0 150.0 250.0|Ltd 414|686 800.0 600.0 500.0
18.01 |Replace harvest opportunities Comm fishing 5 projects 750.0 500.0 1000.0|kdd | 211 |5 1500.0 500.0 5000.0
18.02 |Replace harvest opportunities Sport fishing 5 projects 750.0 250.0 1000.0|Ltd 211|565 1500.0 250.0 5000.0
30.00 | Test subsistence foods Subsistence 330.0 300.0 350.0(Ltd 3 2 5 990.0 600.0 1750.0
35.00 | Aquire archaeol. artifacts Archaeology 225.0 150.0 300.0|Ltd 31313 675.0 450.0 900.0
37.00 |Habitat protection/acquisition Multiple resources 313200.0f 234900.0 475000.0
40.00 |Land and water mgmt actions Multiple resources
45.00 |Feas Study: Black cod gear Kifler whale 30.0 30.0 30.0(Ltd 1 1 1 30.0 30.0 30.0
46.00 |Coop prgm-fishermen Harbor seal 50.0 30.0 100.0|Ltd 31115 150.0 30.0 500.0
47.01 |Coop prgm-subsistence users Harbor seal 30.0 30.0 30.0|UR 10| 10|10 300.0 300.0 300.0
47.02 |Coop prgm-subsistence users Sea otter UR
48.02 |Improve survival rates Sockeye salmon 4 projects 400.0 200.0 600.0!Ltd 3|15 1200.0 200.0 3000.0
49 .00 |Access to traditional foods Subsistence Per village 53.0 50.0 60.0|UR 10| 5 |10 530.0 250.0 600.0
51.00 |Relocate existing hatchery runs Pink salmon Per project Ltd
P1.00 | Administration Multiple resources 36500.0 5200.0 36500.0
P2.00 |Monitoring Multiple resources 41750.0 25250.0 52500.0

NB: All costs are expressed in units of $1,000 (1993 $).

The inflation-adjusted value of the remainder of the settlement is about $522 million.










Sockeye salmon

11.3 Improve access to spawning areas
with fish passes, etc.

Subtidal organisms

Bald eagle

Cutthroat trout

catalogue

Dolly Varden

Killer whale

Pacific herring

Pink salmon

11.1 Construct spawning channels and
instream improvements

11.3 Improve access to spawning areas
with fish passes, etc.

19.0 Anadromous streams catalogue

River otter

Rockfish

4
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ALTERNATIVE 5:

Archaeology

1.0

Archaeological site stewardship program

Cutthroat trout/
Dolly Varden

2.1

Intensify managment to protect injured
stocks

Herring

2.2

Intensify herring management to protect
injured stocks

Pink salmon

2.3

Intensify pink salmon management to
protect injured stocks

Rockfish

2.4

Intensify rockfish management to protect
injured stocks

Sockeye salmon

2.5

Intensify sockeye management to protect
injured stocks

Common murre

4.1

Reduce disturbance at marine bird
colonies

Harbor seal

4.2

Reduce disturbance at marine mammal
haul -outs

Sea otter

4.2

Reduce disturbance at marine mammal
haul -outs

Rarlequin duck

8.1

Develop sport harvest guidelines for
injured species

River otter

8.2

Develop trapping guidelines for injured
species

Marbled murrelet

9.0

Minimize incidental take by commercial
fisheries

Archaeology

10.0

Preserve archaeological sites and
artifacts

Pink salmon

1.1

Construct salmon spawning channels and
instream improvements

Sockeye salmon

11.2

Fertilize lakes to improve sockeye
rearing success

Pink salmon

1.3

Improve access to salmon spawning areas
with fish passes, etc.

Sockeye salmon

1.3

Improve access to salmon spawning areas
with fish passes, etc.

Recreation

12.1

Construct new backcountry public
facilities

Recreation

12.2

Plan and market new public facilities on
public land

GEOGRAPHIC DISTRIBUTION
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Harlequin duck 13.1 Study: eliminate oil from mussel beds

Sea otter 13.2 Study: eliminate oil from mussel beds

MULTI-SPECIES 14.0 Accelerate recovery of upper intertidal
zone

Common murre 16.1 Increase murre productivity through
enhanced social stimuli

Common murre 16.2 Improve physical characteristics of
murre nest sites

Pigeon guillemot/Common 17.1 Removal of introduced species in the

murre (replacement) Aleutians

Common murre 17.2 Temporary predator control

Pigeon guillemot 17.2 Temporary predator control

Commercial Fishing 18.0 Replace fisheries harvest opportunities
by creating new salmon runs

Sport Fishing 18.0 Replace fisheries harvest opportunities
by creating new salmon runs

Subsistence 18.0 Replace fisheries harvest opportunities
by creating new salmon runs

Cutthroat Trout 19.0 Anadromous stream catalogue

Pink salmon 19.0 Anadromous stream catalogue

Subsistence 30.0 Test subsistence foods for hydrocarbon
contamination

Recreation 33.0 Visitor centers

Recreation 34.0 Marine environmental institute

Archaeology 35.0 Negotiate with museums to acquire
replacements for looted artifacts

MULTI-SPECIES 37.0  Habitat protection and acquisition

MULTI-SPECIES 40.0 Land and water management actions

Killer Whale - AB pod 45.0 Study: Facilitate changes in black cod
fishery gear

Harbor Seal 46.0 Cooperative program with commercial
f ishermen

Harbor Seal and 47.0 Cooperative program with subsistence

Sea Otter users

Pink Salmon 48.0 Improve survival of salmon eggs and fry




LR

Sockeye Salmon

48.0

Improve survival of salmon eggs and fry

Subsistence

49.0

Provide subsistence users access to
traditional subsistence foods

Subsistence

50.1

Develop subsistence mariculture sites

Subsistence

50.2

Develop bivalve shellfish hatchery and
research center

Pink salmon

51.0

Relocate existing hatchery runs




Allocation of Remainder of Settlement Funds : i Total $ %
— o
52250.0 10%
1188780, 22K
83672.0 16%
2349000° " 45%

Alternative 5 - Allocation

Administration D

7% ........
Monitoring .....................
10% .....................

Habitat Protection !
45%

Other Restoration |7
200, e

Other Restoration ]
Reserve o e s
160/0 ..........................

NB: All costs are expressed in units of $1,000 {1993 $). The inflation-adjusted value of the remainder of the settlement is about $522 million.



Alternative 5 - Comprehensive Restoration [ | 1
1.10 |Site stewardship program Archaeology Per 3 areas 195.0 195.0 195.0 Ltd |10][10|10 1950.0 1950.0 1950.0
1.20 |Site patrol and monitoring Archaeology 300.0 300.0 3000|Ltd | 4] 3|6 1200.0 900.0 1500.0
2.10 |Intensify management Cutthroat/Dolly 255.0 200.0 300.0[Ld | 2]2]|2 510.0 400.0 600.0
2.20 |Intensify management Pacific herring 457.0 440.0 5000(Lid | 3]2] 4 1371.0 880.0 2000.0
2.30 |intensify management Pink salmon 3000.0| 2000.0 5000.0|Ltd | 2] 2] 4 6000.0 4000.0 20000.0
2.40 |Intensify management Rockfish 583.0 550.0 700.0|Ld | 2| 1] 4 1186.0 550.0 2800.0
2.50 |Intensify management Sockeye salmon 3000.0| 2000.0 5000.0{ltd | 5] 2|5 15000.0 4000.0 25000.0
4,10 |Reduce disturbance Common murre Ltd 330.0 185.0 640.0
4.20 |Reduce disturbance Harbor seal Ltd 330.0 185.0 64C.0
4.30 |Feas Study: Reduce disturb Sea otter Ltd 120.0 80.0 64C.0
4.40 |Reduce disturb public info Multiple resources 40.0 30.0 50.0|ldd | 1] 1]1 40.0 30.0 5C.0
450 |Reduce disturb field presence |Multiple resources 4380|  390.0 486.01Ltd | 10] 10110 4380.0 3900.0 4860.0
8.10 |Sport/trap harvest guidelines Harlequin duck 15.0 10.0 300/UR | 2] 1] 2 30.0 10.0 60.0
8.20 |Sportitrap harvest guidelines | River ofter 15.0 10.0 300/UR | 2| 1]2 30.0 10.0 6C.0
9.00 |Minimize incidental take Marbled murrelet 1625.0 1100.0 200C.0
10.00 jArchaeol Res Protection Archaeology 4072.0 3250.0 700G.0
11.10 |Salmon spawn channels etc | Pink saimon 9 total 579.0| 579.0 579.0|Ltd | 6|66 3474.0| 34740 3474.0
11.20 | Fertilize lakes Sockeye salmon Per lake 190.0]  150.0 2200|ltd | 3| 1|5 570.0 150.0 1100.0
11.31 | Fish passes and access Pink saimon S passes 250.0 64.0| 1900.0|Ltd | 6| 6 |10 1500.0 3 ) 19000.0
11.32|Fish passes and access Sockeye salmon 2 passes 100.0 25.0 800.0(Ltd | 61610 600.0 150.0 8000.0
12.10 |New backcountry rec facilities  |Recreation 1620.0 480.0 3256.0
12.20 | Pin/mkt comm rec facilities Recreation 275.0|  200.0 350.0[Ltd | 1111 275.0 200.0 350.0
13,01 | Eliminate oil from mussel beds | Harlequin duck 491.0| 340.0 641.0|ltd | 5| 4|7 2455.0  1360.0 4487 0)
13.02 |Study: Elim oil fr mussel beds | Sea ofter 1
14.01 |Accelerate recovery of UIT Intertidal organisms 150.0]  100.0 2000/UR (5] 4|7 750.0 400.0 1407 )
14.02 |Accelerate recovery of UIT Black oystercatchers |
16.10 | Feas Study: Social stimuli Common murre Ltd 850.0 800.0 55C _v)-
16.20 |Feas Study: Impr nest sites Common murre Ltd 850.0 800.0 5500.0
17.10 | Remove introduced species Common murre UR 2500.0 1500.0 3500
17.21 | Temporary predator control Common murres 350.0| 300.0 400.0{Ltd | 5| 5 (10 1750.0 1500.0 4000
17.22 | Temporary predator control Pigeon guillemot 200.0| 150.0 2500(Ltd | 4] 4| 6 800.0 600.0 1500..
18.01 |Replace harvest opportunities | Comm fishing 5 projects 750.0| 500.0| 1000.0|utd | 2| 1|5 1500.0 500.0 5000.0
18.02 | Replace harvest opportunities | Sport fishing 5 projects 750.0| 250.0] 1000.0|ltd | 2| 1|5 1500.0 250.0 5006.0
18.03 |Replace harvest opportunities | Subsistence 5 projects 750.0] 250.0] 1000.0lLtd | 4] 1 |10 3000.0 250.0 10000.0

NB: All costs are expressed in units of $1,000 (1993 $).

The inflation-adjusted value of the remainder of the settlement is about $522 million.
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19.01 |Anad Stream Catalogue Cutthroat trout PWS 335.0|  300.0 400.0[Ltd | 1] 1] 1 335.0 300.0 400.0
19.02 |Anad Stream Catalogue Pink salmon PWS/Afog 650.0|  600.0 800.0(Ltd | 111 650.0 600.0 800.0
30.00 | Test subsistence foods Subsistence 330.0| 300.0 350.0|td | 3|25 990.0 600.0 1750.0
33.00 | Visitor center Recreation Per S000 sf Ltd 1000.0 750.0 1750.0
34.00 |Marine environmental institute  |Recreation Ltd 42000.0 42000.0 42000.0
35.00 |Aquire archaeol. artifacts Archaeology 225.0] 150.0 300.0[Ltd [ 3| 3|3 675.0 450.0 900.0
37.00 | Habitat protection/acquisition Multiple resources 234900.0! 234900.0 475000 0
40.00 | Land and water mgmt actions  |Multiple resources ]
4500 | Feas Study: Black cod gear Killer whale 30.0 30.0 3.0/td [ 111 30.0 30.0 30.0
46.00 | Coop prgm-fishermen Harbor seal 50.0 30.0 100.0|4d | 3|15 150.0 30.0 500.0
47.01 |Coop prgm-subsistence users | Harbor seal 30.0| 300 30.0lUR | 10]10]10 300.0 300.0 3000
47.02 | Coop prgm-subsistence users | Sea ofter UR

48.01 |Improve survival rates Pink salmon 4 projects 400.0 200.0 6000[Ltd | 31! 5 )
48.02 |Improve survival rates Sockeye salmon 4 projects 400.0| 200.0 600.0|Ltd [ 3| 1]5 1200.0 200.0 3000.0)
49.00 |Access to traditional foods Subsistence Per village 53.0 50.0 60.0|UR 10| 51|10 530.0 250.0 600.0
50.10 | Subsistence mariculture sites Subsistence 550.0 180.0 600.0|Ltd 3y 2| 4 1650.0 360.0 2400.0
50.20 |Bivalve shellfish hatcheryetc | Subsistence 1000.0| 1300.0| 2500.0|ttd [ 3| 2] 4 3000.0]  2600.0 10000.0|
51.00 | Relocate existing hatchery runs |Pink salmon Per project Ltd

P1.00 | Administration Multiple resources 36500.0 5200.0 36500.(;
P2.00 |Monitoring Multiple resources 52250.0| 25250.0 52500 N

NB: All costs are expressed in units of $1,000 (1993 3).

The inflation-adjusted value of the remainder of the settlement is about $522 million.



COMPARISON OF ALTERNATIVES

Alter1 " /es: 1 2 3 | 4 | 5 |
Administration . 1% 4% 6% 7% 7%
Monitoring 5% 5% 7% 8% | 10%
Other Restoration -- -- 7% 10% | 22%
Other Restoration Reserve - - 5% 15% | 16%
Habitat Protection -- 91% | 75% |60% | 45%
Uncommitted Balance 94% -- - - -
Table . Comparison of Alternatives by Allocation of Cost

s/




RESTORATION PLANNING WORKING GROUP
EXXON VALDEZ OIL SPILL OFFICE
4 G" STREE
ANCHORAGE, ALASKA 99501

PHONE: (907) 278-8012 FAX: (907) 276-7178

TO: Ms. Carol Paquette February 19, 1993
Walcoff & Associates
635 Staters Lane, Suite 102
Alexandria, VA 22314

THRU: Kgiéﬁigé

Restoration Team

FROM: Ray Thompso
Restoration| Planning Work Group

SUBJECT: Draft Alternatives for Draft EVOS Restoration Plan and Injury
Table

The enclosed text and tables are the most recent work done by the
Restoration Planning Work Group (RPWG). They are DRAFT documents which, in
revised edition, will be part of the Draft Restoration Plan. The Draft
Restoration Plan is evolving quickly, with a proposed release date of June
07, 1993. Changes to the text and tables may be made as RPWG receives and
incorporates more information, or as decisions on content are made by the
Trustee Council.

The range and theme of the draft alternatives were approved by the Trustee
Council, Feb. 16. The policy variables were also tentatively approved as
they are described under alternatives 1 through 5, pending the addition of
a variable describing the geographic scope.

You should consider these caveats during review of the draft alternatives.

1) The Trustee Council (TC) has asked us to develop a policy variable
for geographic scope. The RPWG and Restoration Team (RT) has done
this but the TC has not reviewed nor approved the variable language.
Therefore, consider the language as subject to change. An enclosed
map, reflecting the joint RT and RPWG description of the Exxon Valdez
0il Spill Area, will be useful as you study how geographic scope
relates to alternative descriptions. This draft product will go to
the RT next week. The RPWG will have their comment by Feb. 26. The
map will be approved by the TC before its inclusion in the Draft
Restoration Plan.



Draft Alternatives 2

2) The TC has also asked RPWG to develop criteria for integration of
the habitat protection/acquisition process (Option 37) into the drafr
estoratio sernatives hi as no een completely ..o, _cd .o
displayed e summary of alternatives table. When text and tabular
information is completed it will be forwarded to you.

3) The RT has requested a solicitor's opinion on the efficacy of
including language on o0il spill prevention planning in the draft
restoration plan. A response is expected by Feb. 26. You will be
advised of changes. Should this element be added, changes in the cost
allocation by alternative would occur. The magnitude and significance
of potential changes, if any, are yet to be decided.

4) The use of several endowment types is currently being discussed.
Should we conclude that an endowment proposal will be part of the
alternative display you will be advised.

5) The current explanation of the policy variable for effectiveness
of restoration actions by alternative will be strengthened. Please be
cautious of using percent improvement expected similarly for all
resources. Your questions on changes and the use of effectiveness
percentages can be directed to RPWG staff, Karen Klinge.

Also enclosed are TABLE X: Natural Resources Injury Summary, TABLE XX: Services
Summary of Injury, and TABLE XXX: Other Natural Resources and Archaeology
Summary of Injury. Table X has received peer review and been adjusted
accordingly while other tables are in earlier drafts and peer review is
pending.

Debate on the details of the cost information continues in the Restoration
Team. The spread between alternatives for the elements of habitat protection
and restoration may be adjusted. The current range is based upon agreement
between the RT and RPWG on Feb. 18.

Since you have recently assumed responsibility for the environmental impact
statement (EIS) portion of this process, I want to inform you af a couple
events pending for March and April. On March 24 an Information Brochure on the
content of the Draft Restoration Plan will be sent to the public. Comments on
the Brochure will be requested and due the same date as those for the Draft
Restoration Plan and EIS. Public meetings will be held between April 12th and
30th in major state communities and other locations throughout the spill area.
Should significant public comment request changes to the draft information,
including alternatives, revisions would be made prior to public distribution of
the Draft Restoration Plan and EIS. Changes would have to be made quickly
since the Trustee Council is adamant about not lengthening the current
schedule.

Please contact Ken Rice or me about your concerns and questions. We are
available at the above numbers. Ken may also be reached at (907) 271-2751.

Enclosures: 1) Draft Chapter V: Restoration Plan Alternatives
2) Partial Draft Chapter III: Summary Injury Tables

*



CHAPTER V. RESTORATION PLAN ALTERNATIVES

The chapter presents different ways the touse funds from the civil settlement to restore the
injuries to resources and services caused by the s . Each approach, called an alternative,
is a scenario that demonstrates the effect of different policy decisions on restoration. If
there were no disagreement on how to restore oil spill injuries, or if there was enough
money available to complete everything people wanted to do, there would be no need to
illustrate different approaches. However, there are differences of opinion on the best
methods of using settlement funds, and alternatives show the implications of different policy
decisions on restoration.

INTRODUCTION TO RESTORATION ALTERNATIVES
Each restoration alternative is composed of four components: a theme, policy decisions,

restoration options, and approximate budget allocations. Table V-1 on the next page
summarizes the themes and policies of the alternatives.

DRAFT -1- January 26, 1993



Alternative 1

Natural Recovery

Alternative 2

Habitat
Protectio_n

Alternative 3

Limited
Restoration.

Alternative 4

Moderate
Restoration

Alterna 5

Compr: sive
Restoration

THEME No action other Protect injured Take highly effective Take highly effective Take all efi.ctive
than monitoring resources and services | actions to protect and actions to protect and actions to protect,
and normal agency | from further restore injured services restore all injured restore, and enhance
management. degradation or and resources whose resources and services. all injured resources

disturbance. population has declined. | Increase, to a limited id services. Increase
Maintain the existing extent, opportunities for | opportunities for
character of the affected | human use in the human use 1 the
area. affected area. affected ar

VARIABLES

Injuries Addressed N/A All injured resources Injured services and All injured resources All injured resources
and services. resources whose and services. and service~

populations declined.

Status of Resource N/A Resources not Resources not Resources not Resources ..ot

Recovery recovered and recovered. recovered. recovered and
resources recovered. resources recovered.

Effectiveness of N/A All eftective habitat Only highly eflective Only highly effective All effe  ve ctions.

Restoration Actions protection actions. actions. actions.

Strategies for Public | N/A Protect or increase Protect existing use. Protect or increase Protect or ircrease

Use

existing use through
habitat protection.

existing use.

existing use or
encourage ~MHpropriate
new use.

Monitoring and information programs are included in all alternatives.
Restoration actions may be undertaken for injured resources, services, or their equivalents in all alternatives.

Table

Summary of Draft Restoration Plan Alternatives
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Activities within the
spill-area

Activities within
the spill-area

Activities
within Alaska

Activities

within Alaska

Monitoring and information programs are included in all alternatives.
Restoration actions may be undertaken for injured resources, services, or their equivalents in all alternatives.

Table . Summary of Draft Restoration Plan Alternatives




DRAFT FOR RPWG REVIEW

Location Should restoration activities focus on restoring only the injured
population and service? Or should some activities include any
permissible restoration activity throughout Alaska?

The location policy variable asks the question whether the Trustees should focus their
activity on population and species injured by the spill, or target some activities for
replacement and equivalent resources and services throughout Alaska.

Most restoration activities proposed in this plan focus on the actual injured population or
service. That is, if harlequin ducks are not yet breeding in oiled areas, restoration activities
focus on attempting to get that population of harlequins to breed. Similarly, if sport-fishing
was injured on the Kenai peninsula, the a restoration option attempts to restore those sport-
fishing opportunities.

The civil settlement, however, allows a more expansive view of restoration. It specifies that
restoration funds "for purposes of restoring, replacing, enhancing, rehabilitating or acquiring
the equivalent of natural resources injured as a result of the Oil Spill and the reduced or
last services provided by such services..." Replacement, or acquisition of equivalent
resources allows the Trustees to spend money benefit related resources or services besides
those that were injured.

For example, one proposal is to eliminate introduced foxes on Aleutian Islands in order to
make bird colonies there more productive. These bird colonies are far away from oil spill
and were not injured by oil; in fact, most of the benefit would go to species of birds without
significant injury by the spill. Many scientists advocate the project to provide replacement
birds for spill-affected species. Another example might be to purchase land in near Iliamna
to protect sport-fishing there. That would provide "replacement” or "equivalent" sport-fishing
opportunities even though Iliamna-area sport-fishing was not injured by the spill.

oJ



ALTERNATIVE THEMES. The alternative theme is a description of what the alternative
attempts to achieve. It is a general statement of the objectives of the alternative -- a
eflection ¢ erer  1swer o for olic juestions facing th  ‘rustec

The theme of Alternative 1, Natural Recovery, is to let the spill-affected area recover on
its own, but to monitor recovery and continue normal agency management. In this
alternative, the Trustees spend no funds on restoration; they would spend only to monitor
recovery. Alternative #1 is a "no-action" alternative required by the U.S. National
Environmental Policy Act, Environmental Impact Statement that accompanies the
restoration plan. This alternative provides a useful baseline to judge the effects of the other
alternatives.

The theme of Alternative 2, Protection, is to protect injured resources and services so they
can recover on their own without further disruption. In this alternative, the objective is to
fund restoration measures such as land purchases that protect injured resources and services
from further stresses, and to let natural processes effect recovery.

Alternatives 3 through 5 represent a progression of restoration actions. These three
alternatives progress from a limited to a more expansive view of restoration. The options
in Alternative 3, Limited Restoration, address only the most serious resources injuries: those
that caused a detectable decline in the population of a resource. The alternative addresses
these injuries using only the most effective restoration methods. In addition, in this
alternative the Trustees would cease restoration once a population recovered. The
alternative also addresses services, but only to the extent of protecting existing uses.

Alternative 4, Moderate Restoration, takes a more expansive approach to injury. It address
all injury: population-level, and chronic injuries. It address services by both protecting and
enhancing existing use.

Alternative 5, Comprehensive Restoration, takes a further step In this alternative, the
Trustees would fund restoration and protective measures aimed at all resources, and would
be willing to aid a species even after it recovered. In this alternative, the Trustees would
be willing to fund techniques with a lower level of effectiveness. They would be willing to
fund restoration for services that goes past protecting or enhancing existing human use, and
encourages appropriate new ones. "

POLICY DECISIONS. In deciding what restoration actions to fund, the Trustees are faced
with a variety of policy decisions. The alternatives illustrate the implications of different
answers to these decisions. They do this through the use of four policy questions, or policy
variables, summarized in Table V-2. The first two variables apply to resources only; the last
variable applies to services only; the third variable applies to both resources and services.
Each variable raises a significant policy issue.

DRAFET -3- January 26, 1993



Table V-2. Variables Used to Construct Alternatives

POTICY. ISSUE:

Injury Should restoration actions address ALL injured resources or
only those whose populations declined because of the oil spill?

Status of Recovery | Should restoration actions cease when a resource has
recovered?

Effectiveness of Should the plan include only the most effective restoration
Restoration Actions | actions or all beneficial actions, even those less certain of
success or likely to produce only slight improvement in

recovery?
Opportunities for To what extent should restoration actions be used to increase
Human Use opportunities for human use?

Policy Variable: Injury. Some people believe that restoration efforts should be focused only
on those resources that experienced a population decline after the oil spill. They believe
that unless the injury was sufficiently serious to detect a difference in population, the
trustees should not fund restoration efforts. Others believe that restoration should focus on
all resources, including those that experienced a chronic or sublethal injury that did not
result in a detectably lower population.

There are a number of reasons why a sublethal or chronic injury may not result in a lower
population. These include: the chronic or sublethal injury may not affect the productivity
of the species, or the species may have some natural compensating mechanism for the injury.
There also may be enough variability in the natural abundance of the species to mask any
effect of the injury, or scientific measurement techniques may not be sensitive enough to
measure the effect on the spill-area population.

Table V-3 shows which resources showed a population decline, and which showed chronic

or sublethal injury without a detectable change in population. The table shows the injuries
that occurred as of 1989, the spill year and does not take into account recovery.
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Table V- shows which resources showed a population decline, and which showed chronic
or sublethal injury without a detectable change in population. The table shows the injuries

that nertirrad ac Af 1020 tha enill vraar and Anac nat tale intn arrAnint rarAvars

T. e V-_. Degree of Injury

Resources whose populations Sul  hal or Chronic Effects. No
declined because of the spill. Detectable spill-related population decline

Harbor seals River otters

Sea otters Bald eagles*

Common murres Killer Whales*

Marbled murrelet Pink salmon*

Pigeon Guillemots Pacific herring

Harlequin ducks Rockfish

Black oystercatchers Dolly Varden*

Sockeye salmon smolts Cutthroat Trout*

Intertidal organisms
Subtidal organisms

* For these species, the Trustees’ scientists have considerable disagreement over the
conclusions to be drawn from the results of the damage assessment studies.
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Table V-3. Status of Natural Recovery

Population-level Injurie “ixpected Recover _omment

Harbor seals Unknown In decline before the spill. Population may
have stabilized.

Sea otters < 50 years Population stable, but not recovering

Killer Whales < 20 years Recovering

Common murres < 120 years Recovery varies by colony.

Marbled murrelet Maybe stabilize in < 50 years.

In decline before spill. Maybe still
declining; maybe stable.

Pigeon Guillemots Maybe stabilize in < 50 years.
In decline before spill. Probably still
declining.
Harlequin ducks Maybe < 50 years Still no reproduction within spill area.
Black oystercatchers < 30 years Recovering
Sockeye salmon smolts < 50 years In Kenai, not yet recovering.
Intertidal organisms < 25 years Recovering in most places.
Subtidal organisms < 10 years in most places. Recovering in most places.
Sublethal or Chronic Expected Recovery
Injuries of Chronic Injury  Comments
River otters Unknown
Bald eagles Recovered Back to pre-spill population by 1993-1995
Pink salmon Unknown
Pacific herring Recovered May know if population declined after
1993 spawning season.
Rockfish Unknown
Dolly Varden < 20 years
Cutthroat Trout < 20 years

Policy variable: Effectiveness of Restoration Actions. Most people would agree that all
things being equal, the Trustee should fund the most effective techniques available for
restoring oil-spill injuries. However, people may disagree at what level of effectiveness a
technique is not worth funding. The Effectiveness of Restoration Actions variable gets at
this issue.

The effectiveness of an option is classified into two categories, based on how much change
they cause in some aspect of the rate or degree of natural recovery.
Most Effective options. These are the options that have a significant effect on recovery,
or make it significantly more likely that the population will achieve its predicted natural
recovery. "Most effective" options includes those that agency and peer review scientists
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estimate could decrease the time to recovery by at least 25%. Options which
significantly changed the expected degree of recovery, relative to its prespill condition
"=t o7t - eclin ere also included in this category

Many times scientists estimate the time to recovery in a range of years; for example,
they might estimate that a population will recovery in, say, 20 to 80 years. Twenty to
80 years forms the confidence interval surrounding recovery. We included options in
the "most effective” category, if they decreased the confidence interval by 25%. In this
example, that decrease would change the confidence interval to 20-60 years. This is a
quantitative way of a scientist saying that the option makes it significantly more likely
that an species will achieve its predicted natural recovery.

« Other Beneficial options. This category includes options that agency and peer review
scientists estimate will have a measurable effect on recovery. It includes those options
estimated to cause a 10-24% change in recovery times, including those that change the
confidence interval by 10-24%.

Changes less than 10% are unlikely to be measurable. Scientists can rarely measure less
than a 10% change in population levels. Options estimated to cause less than a 10% change
in recovery (or the confidence interval surrounding recovery) were eliminated from
consideration.

In most cases, natural recovery is the most effective mechanism for recovery. Frequently,
there is little society can do to help an injured resource or service except wait and protect
the injured resources or services from further stress.

The table below shows whether effective options are available to actively aid an injured
resource or service recovery, and whether there are options available to protect it from

further stress.

Table V-X. Availability of Effective Options

Resources whose populations Active Restoration Protection

declined because of the spill. Most Eff. Beneficial = Most Eff. Beneficial
Harbor seals No No Yes No
Sea otters Study* No Yes No
Killer Whales No No Study* No
Common murres Yes Study* Yes No
Marbled murrelet No No Yes No
Pigeon Guillemots Yes No Yes No
Harlequin ducks Study* No Yes Yes
Black oystercatchers No Study* No Yes
Sockeye salmon smolts  Yes Yes Yes Yes
Intertidal organisms Study* No No No
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Subtidal organisms No No No No

Sublethal or Chronic Effects. No -
Detectable spill-related population decline

River otters No No No No
Bald eagles No No No Yes
Pink salmon Yes Yes No Yes
Pacific herring No No Yes No
Rockfish No No Yes No
Dolly Varden Yes No Yes No
Cutthroat Trout Yes No Yes No

* Study refers to options that require feasibility studies to fully evaluate them. They include
experimental techniques and further analysis to determine whether they can live up to their
potential. They are listed under the column in which they would fall if feasibility or further
study finds that they are as effective as they promise.

Policy variable: Opportunities for Human Use. Many of the service options, most notably
those for recreation or fishing have the objective of improving or increasing opportunities
for human use of the spill area as a way to restore or enhance the spill damages. In
interviews with spill-area users, many have expressed concern that too much additional use,
especially if located inappropriately, might adversely change the character of the area. Fhis
variable addresses that this issue. This variable applies only to restoration options for
services.

For this criteria, these options are grouped into four categories.

« Protect existing uses. Certain options protect existing opportunities for human use of the
spill area. They are not designed to increase use levels or change use patterns, but only
to protect what existed before the spill. Examples might be funding to state or federal
agencies to construct recreation facilities that protect the environment such as
outhouses in over-used areas, or improved trails where hiking is damaging wetlands.
Other examples include programs to provide information about the safety of subsistence
foods to subsistence users.

« Protect existing or increase existing uses. Options in this category provide additional
opportunity for human use of the spill area. Examples are funding to increase existing
sport- or commercial fishing runs, or funding to construct recreation facilities such as
public-use cabins that would also increase opportunities for human use.

« Protect or increase existing uses; or encourage appropriate new uses. Options in this
category take a further step in increasing opportunities for human use of the spill area.
They include funding agencies to add new uses in appropriate locations such as visitor
centers, new fishing runs, or commercial facilities.
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In all of these categories, options would be funded through existing state and federal
agencies. Those agencies are required to comply with existing land-use plans, and agency
rocedures such as those requiring public.notic

OTHER INFORMATION: COST. Cost for each option is shown in 1993 dollars. Payments
from Exxon will deposited each year through the year 2001. The 1993-value of the
remaining settlement (existing balance plus future deposits) is approximate $522 million.
That is an inflation-adjusted amount. The actual amount in current dollars will be
Costs are approximate and will change as more is learned about injuries and the options.
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Alternative 1 - Natural Recovery

No action other than monitoring and normal
agency management.

N/A
N/A
N/A

. Opportunities for Human Use | N/A
Moenitoring and information procgrams are included in ali alternatives.
Functional equivalents of injured resources and services are included in all alternatives.

What would happen to resources and services within the Exxon Valdez oil spill area if no
restoration options were implemented? Normal agency management continues, current
trends in human use of the affected area continue, and planned development of private
lands continue. These trends influence the environment that injured resources face in
order to recover. ldeally, the exact injury would be known, and enough would be known
about each resource to develop a population model. Unfortunately, such detailed
information is not available for most resources; therefore, estimates are based on
discussions with agency experts and peer reviewers, and from experience with similar
species in different areas (Note: the literature synthesis information is not yet incorporated
into this DRAFT!). Similarly, there is limited information on the injury to services.

The objectives of this alternative are to describe the potential rate and degree of recovery
for the injured resources with only normal agency management; identify the missing
information that make the recovery estimates uncertain; describe the recovery of services;
and to describe the monitoring and public information program that would be funded
through the Trustee Council.

I. Monitoring

Monitoring under this alternative is designed to follow the progress of natural (unassisted)
recovery of resources and services injured by the cil spill, and to determine when natural
recovery has restored injured resources and service to their pre-spill conditions. Implicit
in this design is the need to rely as much as possible on normal agency management
and monitoring. For example, monitoring the distribution and abundance of harbor seals
in Prince William Sound and the Gulf of Alaska, per se, would not be included in the
Trustees’ monitoring program because the abundance of harbor seals in these waters is
already monitored by the National Marine Fisheries Service and the Alaska Department
of Fish & Game under provisions of the Marine Mammal Protection Act. However, where
designs (goals and objectives) of existing (pre-spill) agency monitoring programs, as in



the case of harbor seal, do not adequately address the impacts and recovery dynamics
of harbor seals injured by the oil spill, monitoring harbor seal distribution and abundance
n ¢ 1e&” diled segment:  ” “heir range  /ould be included in the Trustees’ Natural
Recovery Monitoring Program.

Monitoring under this alternative will be conducted on the in surface waters, on tidelands,
and on adjacent uplands including their watersheds in Prince William Sound the Gulf of
Alaska. Monitoring will continue dependent upon the severity and duration of injuries
resulting from the oil spill and the time necessary to establish a trend for recovery.

Resources to be monitored include but are not limited to affected floral (sea grasses and
seaweeds) and faunal assemblages (marine mammals, marine birds including sea ducks,
fish and shellfish) as well as impacted intertidal and subtidal substrates upon which they
depend. Services arising from injured natural resources also will be monitored inclusive
of, but not limited to: recreation, subsistence, commercial fishing, wilderness and intrinsic
values. Finally, archaeological resources will be monitored.

Costs for monitoring included in this alternative should be modéét and should not exceed
$2.5 million per year, or $2.0-$3.0 million per vear.

II. Information and Education:

Information and education provide the link between restoration activities and knowledge
about the effects of those activities. As restoration, or the lack of direct application of
restoration tech niques, proceeds and is monitored, the gathering, systematizing,
documentation and distribution of information about restoration provides interested
persons and communities, scientists, educators, public officials and agencies facts about
the effectiveness of techniques and status of recovery for injured resources and services.

Reporting results provides support to education curricula, scientific communities, media,
and governmental or private brochures and displays. An Annual Report to the Public (the
name only used as an example) would provide in word, graphics and picture information
about how much and where money was spent, and what environmental progress, if any,
was being made. The information medium would reflect the needs of the various
interests. Radio and video shorts, newspaper inserts, books and brochures could all be
used. More active methods of information dissemination are meetings and workshops.
These media are most effective in rural areas when the information is carried to the
people, i.e. town meetings and school workshops.

All methods of information exchange have a means for receiving comment from any
interested party. Generally these are clip-out sections of a newspaper, mailers in books
and brochures, phone or FAX numbers, and return addresses. For some interested or
affected groups such as the Native communities and other subsistence users, visits to
their communities, schools and homes for one on one exchanges enhances the credibility
of the information and the informer. These intimate interchanges provide both parties a
better understanding of interests, needs and reactions to restoration activities.
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Hl. Resources

Natural recovery estimates vary widely for the injured species. For many of the injured
species there is not enough information to develop _ >cur. = population models that can
be used to make predictions. In addition, the recovery of a particular resource is closely
dependent on the quality of its habitat and it is difficult to make predictions when future
changes to the environment are unknown. Agency scientists and peer reviewers used
the best information available to them to predict the potential recovery time. Most gave
a range in years that represent possible "best-case" scenarios and “"worse-case"
scenarios. The wider the span in years, the more uncertainty exists in the expected
recovery. For species that were declining prior to the spill even a range in years was
impossible. Sometimes it was possible to imagine how long it would take for a population
to stabilize, but for most of these species the reason for the decline is unknown and
estimates are speculative at best.

A. Marine Mammals

Harbor seals: The harbor seal population in the Gulf of Alaska and Prince William Sound
has suffered a severe population decline since the 1970’s. The reasons for this decline
are unknown, which makes predicting a recovery rate from the effects of the oil spill
impossible. The population is expected to continue to decline.

Killer whales - AB pod: As long as there is no additional mortality due to human
interactions, the AB pod is expected to fully recover to its pre-spill population level
between 10 to 20 years from 1989. The overall whale population is not believed to be
injured.

Sea otters: Sea otters are expected to recover 80 - 100% of their pre-spill population.
The rate of recovery is dependant on the growth rate of the injured population. Under
ideal habitat conditions (abundant high quality food and little competition) sea otters can
expand their population at more than 10% per year. Sea otter populations already
established in an area probably have a growth rate closer to 2 - 3 % per year. Future
habitat conditions and corresponding population growth rates are difficult to predict in the
injured area. If the habitat remains degraded the sea otter population may not recover
for 35 to 40 years (variation reflects that the population currently may not have a positive
growth rate and it may be another 5 years before it begins to grow). If the habitat
recovers rapidly to a ’high quality condition’, and there are no chronic sublethal effects
on the sea otter population, recovery may occur within 7 - 15 years from 1993. (In order
to attain this early recovery, the population would have to sustain a

B. Terrestrial Mammals
River otters: River otters are expected to fully recover within 20 years. The injury to river

otters is not well understood, therefore it is difficult to make recovery estimates or
estimate the effectiveness of different restoration options.



C. Birds

™11~ ~agles: Bald eagles are expecte " 0 be fully recovered to the pre-spill population
level between to 6 years the oil spill (1993 - 1995).

BLACK OYSTERCATCHERS: Natural recovery is expected to occur within the next 30
years. There is a lot of uncertainty regarding the rate of recovery because the actual
impact of the injury will not be known until the 1893 breeding season when chicks
hatched during 1989 will become sexually mature. It is also unknown how much
movement there is between areas so the effect of immigration into the oiled area may
greatly accelerate the recovery. The population growth rate for black oystercatchers is
unknown; if the growth rate is equal to Eurasian oystercatchers (6.25%) and there are no
lingering sublethal effects, the population may recover in 15 years from 1988.

Common murre: The injured common murre populations are expected to return to
between 80 to 100% of their pre-spill level. The degree of recovery may vary from pre-
spill levels because of natural population fluctuations. The recovery rate for this species
is very slow with the predicted recovery time between 50 and 120 years from 1989.
These recovery estimates are dependant upon the assumption that commercial fishing
doesn’t increase near the colonies and that there are no other catastrophic disturbances.

Hér‘lequin ducks are expected to recover to within 80 - 100% (natural variation) of their
pre-spill population level. Experts disagreed on the expected recovery time with recovery
estimates ranging between 10 and 50 years from 1989.

Marbled murrelets: The marbled murrelet population is not expected to return to pre-
spill population levels. The population has been on a long-term decline which is expected
to continue. Estimates on when the population may stabilize vary widely between experts.
Estimates of further declines range from an additional 20 to 50 % loss with the population
stabilizing at that reduced level between 11 and 50 years from now. Because the cause
of the pre-spill decline is unknown, it is difficult to estimate stabilization or recovery times.

Pigeon Guillemots: Pigeon guillemots are not expected to return to their pre-spill
population levels. The population was declining prior to the spill and the decline is
expected to continue. The reasons for the long-term decline are unknown which makes
predictions of future population trends extremely difficult. The population is expected to
stabilize sometime in the next 50 years, but estimating the population size when it
stabilizes is even more uncertain.

D. Fish
Cutthroat trout The injured cutthroat trout population is expected to fully recover to its
pre-spill levels in about 13 years (9-19 year range). This is largely due to existing Alaska

Department of Fish and Game management which has closed sport-fishing for cutthroat
trout in the impacted area.
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Dolly Varden trout: The injured dolly varden population is expected to fully recover to
its pre-spill levels in about 13 years (9-19 year range). This is largely due to existing
*'aska Department of Fis' ind Game management which has closed sport-fishing in thi
Prince William Sound impacted area.

Pacific Herring: The complex population dynamics of Pacific herring make it impossible
to predict the extent of injury and estimate the natural recovery rate until fish spawned
during the oil spill, and subsequent years, return. The effects of the most likely injury
scenarios are expected to be recovered within 50 years of 1989, but until the extent of
injury is known the uncertainty is extremely wide.

Wild stock Pink salmon: The overall injured population of wild stock pink salmon is
expected to recover within 20 years of 1989. While peer reviewers and agency experts
expect the population to recover to 100 % of its pre-spill population, it is possible that the
wild stocks may be unable to recovery fully. The degree of recovery estimates ranges
between 50 and 100%. The lower range estimates represents concern for those streams
which are experiencing chronic effects from the oil spill and from the impact of hatchery
fish “straying" into wild streams.

Rockfish: There are too many unknowns regarding the injury to rockfish to make
predictions around natural recovery.
growth rate higher than 5%/year.)

Sockeye salmon - Kenai river system: Natural recovery of the Kenai river sockeye
salmon run is complicated by changes that occurred in the rearing habitat as a result of
overescapement. While peer reviewers and agency experts agreed that the population
will eventually recover to its pre-spill average, the rate of recovery is more difficult to
predict. Recovery rate estimates varied between experts and ranged between 10 to 50
years from 1989 to achieve the 10 year average population size with similar yearly
variation. The worst case scenario would occur if two problems developed: the plankton
population in the rearing lakes did not recover to the same species composition as before
the overescapements; and the salmon population developed a “cyclic abundance" pattern
with huge returns some years followed by extremely low runs in other years. The best
case scenario could occur if the habitat is recovered by 1993 and there is adequate
escapement of spawning adults into the system.

Sockeye Salmon - Kodiak: Natural Recovery of the Kodiak, Red Lake system is
expected to be rapid because the overescapement just occurred one year (rather than
1987-1989 for the Kenai system). The injury is expected to produce a one generation
effect which means that recovery should occur in 1996, possibly 1997.

E. Coastal Habitat
Coastal Habitat - Upper Intertidal: Natural Recovery of the upper intertidal zone will

occur in stages as different species in the community respond to improved environmental
conditions. Fucus provides food and shelter for many of the invertebrate species that
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occupy the upper intertidal zone. These species will return after the Fucus has recovered.
Full recovery of the upper intertidal zone is expected to occur in 8 - 25 years. The wide
range is partially due to the ability of Fucus to recolonize injured areas. Recovery
estimates for the Fucus population range from 6 to 15 1 Ont  Fucus begins to
recolonize an area it is expected to take a few more years before other to begin to
resemble their pre-spill populations.

IV. Services

Much of what is stated for resources is also applicable to injured services. If no
restoration options were implemented for these injured services, what would their fate be?
Current levels of use or management would continue. Injuries which occurred as a result
of direct oiling, cleanup response, and looting or vandalism, as well as to perceptions of
despoiled wilderness character would have to be managed by affected agencies. User
groups such as commercial and sport fishers and subsistence users would continue to
rely upon information produced from monitoring and presented through information and
education options. Management and regulation of subsistence uses would continue
under current agency jurisdiction.

Archaeologic Sites and Artifacts: Sites and artifacts will not recover from oil damage
and depredation. Managers of lands where these sites occur must prevent further site
degradation and loss of artifacts and scientific information under current authority and
management priority.

Subsistence: Under the Natural Recovery Alternative, no action (restoration) other than
normal agency management and monitoring will be conducted. In the case of native
communities, normal agency management of the Alaska Department of Fish and Game
Subsistence Division includes regulation of bag limits, seasons and other scientifically
routine methods to protect wild and renewable resources. These activities are dependent
upon monitoring to determine harvest quantities; levels of participation in subsistence
activities; where subsistence hunting, fishing, and gathering occurs; the distribution and
exchange of subsistence products; methods and means of harvest; and other
demographic and economic data.

This alternative will also adress additional monitoring not considered as a normal agency
activity prior to the spill. Because of both real and perceived contamination of
subsistence foods, there is a need to continue monitoring and chemical analyses of
mussels, clams, rockfish, harbor seals and other resources. This monitoring approach
is designed to identify traditional subsistence areas still contaminated, measure residual
hydrocarbon levels in subsistence foods, as well as restore the confidence of subsistence
hunters and fishers in the safety of subsistence resources in the oil spill area.

Recreation and Tourism: Injury to recreation uses occurred throughout the oilspill area.
As a result experiences and perceptions changed. Recreation users report less visible
oil and a slow, but discernable increase in wildlife sightings. There is also a yearly
increase in the number of people using the spill area for recreation activities, although in
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1991 activities were still below pre-spill levels. A steady increase in recreation use of the
spill area is expected to continue. Annual rates and eventual levels of use by 2001 are
unpredictable, as is a date when use will.equal or surpass that of 1989.

Wilderness and Intrinsic Values: The uplands of the oil spill area are generally
perceived to be of wilderness character. The designated and undesignated Wildernesses
have formally recognized this character. QOil found above the mean high tide impacted
these areas and perceptably injured the wilderness character of the land. Cleanup and
time have removed most visible oil, but the perception of a degraded wilderness resource
remains. But visible oil, evidence of damage assessment, and restoration studies are
physical reminders of mans’ presence and remains a deterent to wilderness experiences
by visitors. Oil will disappear in time and managers will provide guidance to field workers
to be sensitive to the wilderness character thereby reducing evidence of their presence.
The perception that the undeveloped portions of the oil spill area offers visitors an
"unspoiled" wilderness experience may never return.

Sport and Commercial Fishing: Closure of commercial fisheries during the spill caused
injury to those who relied on this resource for a livelyhood. Current sport fishing closures
for cutthroat trout in Western Prince William Sound has resulted from a decline in that
species. The current closure will continue until the species recovers. Perceptions of
contaminated fish persist. Sport fishing trips to the spill area remain below the pre spill
levels. Overescapement of at least two consecutive years’ runs of sockeye into the Kenai
River system has reduced the food available for fry. Since the adult return from the low
years of outmigration will be low, the adults may not be able to produce enough eggs to
rebuild the runs within a single generation. If this is the case, adult runs in 1999 and 2000
may also be low. Fluctuations in the number of spawning adults and outmigrating smolts
will continue to be monitored by management agencies and regulatory adjustments made
to attempt compensatory takes by commercial and sport fishers.

V. COST
Detailed cost estimates for Alternative 1 are contained in Table ___; the allocation of these
costs is shown in Figure . Estimates of cost are approximate.

The inflation-adjusted value of the remainder of the settlement fund is about $522 million.
Monitoring would require about 6% of this amount; and Aministration/Information 5%.

This scenario would leave 89% of the remaining settlement uncommitted. Uncommitted
funds could be held for unantipated expenses or an endowment. If the entire balance
were invested in an endowment, it would yield about $13 million annually.
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Alternative 2 - Protection

. «Otect injured resources and services from
further degradation or disturbance.

All injured resources.

All stages of recovery.

All beneficial actions.

or Hu se | N/A
Monitoring and information programs are included in all alternatives.
Functional equivalents of injured resources and services are included in all alternatives.

The goal of this alternative is for the spill-affected area to return to prespill conditions on
its own without further disturbance. This alternative addresses all injured resources and
services whether or not they have recovered. Table lists the resources and
services addressed in this alternative. As these resources and services recover,
protective actions would continue so that they are not subject to additional stress.

Black oystercatcher Bald eagle Archaeology
Common murre Cutthroat trout Commercial fishing
Harbor seal Dolly varden Recreation
Harlequin duck Pacific herring Sport fishing
Intertidal organism Pink salmon Subsistence
Killer whale River ofter Wilderness
Marbled murrelet Rockfish

Pigeon guillemot

Sea otter

Sockeye salmon

Subtidal organisms

Table . Resources and Services Addressed in Alternative 2

Restoration Options. Among the many restoration ideas suggested by scientist,
agencies, and the public, only eight meet the criteria for this alternative. There is at least
one effective restoration action for each injured resource or service except intertidal
organisms, killer whale, pigeon guillemot, sea otter, subtidal orgnisms, Pacific herring,



river otter, rockfish, commercial and sport fishing, and subsistence. Many of these

restoration options apply to several species. Table lists restoration options by
PAROIIPTY A7 ~nmsdnn Thana ~-diso- —en —-ogo=igd 90 9otential projects which hav
ancau' 5. Over time, other options a  likely to be

proposed which may be superior to those listed here.

The primary protective measure is Habitat protection and acquisition. In this alternative
Habitat protection and acquisition applies to the following resources and services:

Harlequin duck Bald eagle Recreation
Marbled murrelet  Cutthroat trout Wilderness
Sockeye salmon  Dolly varden
Pink salmon
MONITORING

Monitoring under this alternative will focus on the need to evaluate the effectiveness of
specific protection measures used in restoring injured resources and services. For
example, monitoring of injured resources and services would be conducted

in conjunction with establishing special designations such as refuges, sanctuaries, parks
and critical areas, purchase and protection of private lands, protection to reduce
disturbance around marine bird colonies and marine mammal haulouts, and protection
of archaeological sites to deter further degradation of sites and artifacts.

This alternative also includes the provision to determine when natural recovery will restore
injured resources and services to their pre-spill conditions. It assumes that normal
agency management and monitoring will not be duplicated.

Monitoring under this alternative will be conducted on uplands including their watersheds
adjacent to coastal habitat and on tidelands and associated waters impacted by the il
spill.  Monitoring will continue dependent upon the severity and duration of injuries
resulting form the oil spill and the time necessary to establish a trend for recovery.

Resources to be monitored will include those afforded opportunity to recover on protected
uplands, tidal habitats and associated waters inclusive of but not limited to affected floral
(sea grasses and seaweeds) and faunal assemblages (marine mammals, marine birds
including sea ducks, fish and shellifish) as well as impacted intertidal and subtidal
substrate upon which they depend. In the case of services, monitoring would focus on
documenting recovery of human-use activities (recreation, subsistence, wilderness
perception) associated with protected habitats. Archaeological resources present on
protected uplands and tidelands also will be monitored.

Costs associated with monitoring are again modest and should not exceed $2.5 million
per vear with a range of $2.0-$3.0 million per vear. Of the $2.5 million per year figure,
$1.5 million per year is allotted to monitoring effectiveness of restoration, and $1.0 million
is allotted to monitoring natural recovery.
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DRAFT 2/8/93 Restoration Options for Alternative 2%%

RESOURCE/GELERVICE RESTORATION OPTION

Black oystercatcher 40.0 Land and water management actions

Common murre None identified

Harbor seal 37.0 Habitat protection and acquisition

Harlequin duck 37.0 Habitat protection and acquisition

Intertidal organisms | None identified

Marbled murrelet 37.0 Habitat protection and acquisition
40.0 Land and water management actions

Pigeon guillemot None identified

Sea otter None identified

Sockeye salmon 37.0 Habitat protection and acguisition

Subtidal organisms None identified

Bald eagle 37.0 Habitat protection and acquisition

Cutthroat trout 37.0 Habitat protection and acguisition

Dolly Varden 37.0 Habitat protection and acguisition

Killer whale None identified

Pacific herring None identified

Pink salmon 37.0 Habitat protection and acquisition
40.0 Land and water management actions

River otter None identified

Rockfish None identified

Archaeology None identified

Commercial fishing None identified

Recreation 37.0 Habitat protection and acquisition
40.0 Land and water management actions

Sport fishing None identified

Subsistence None identified

Wilderness and non- 37.0 Habitat protection and acquisition

use values 40.0 Land and water management actions

** Options 37 and 40 can potentially benefit all injured resources
above reflects those
services which are the primary targets of the proposed options.

and services. The

table

resources

and




EVALU/...ON
I. EFFECT ON THE RECOVERY OF RESOURCEL

A. MARINE MAMMALS

Harbor seals: Reduce disturbance at marine mammal haulouts (#4) through interagency
coordination would help to ensure that harbor seal haulout sites are considered and
protected when permitting coastal and marine activities (especially set-net sites) could
improve the amount of recovery (if any). Existing disturbance levels within the EVOS area
are thought to be minimal but applying this option would provide benefits by preventing
additional pup mortality at haulout sites.

Killer whales - AB pod: There are no habitat protection options currently identified that
would have notable effects on the AB pod. Although broadly applied protection options
such as Special Designations would certainly provide some added protection to the pod.

Sea otters Reduce disturbance at marine mammal haulout and concentration areas
(#4.0): There is little information available on how sea otters react to disturbance (such
as logging at the head of a highly used bay) so it is difficult to evaluate the ability of this
option to prevent habitat degradation. A special study that addresses this problem would
provide information on how to implement this option and a land acquisition option to
benefit sea otters.

B. TERRESTRIAL MAMMALS

River otters: Habitat protection and acquisition (37.0) provides some protection to the
river otter population. No estimates on the amount of habitat that could be protected, or
on the tolerance of otters to disturbance are available. Special designations (#40.0):
Because we don't know the tolerance of river otters to human activities it is difficult to
evaluate this option. Intuitively, we would imagine this option would provide less benefit
than acquiring protection on private lands, because there are fewer threats to lands
already publicly managed.

C. BIRDS

Bald Eagles: Habitat protection and acquisition (#37) would ensure that the degree of
recovery is equal to the pre-spill population level. The bald eagle population in PWS is
believed to be at or near the habitat’s carrying capacity. Any loss of nesting habitat
would likely constitute a corresponding decrease in the population.

BLACK OYSTERCATCHERS: Special designations (#40) that protect areas where
black oystercatchers concentrate (usually subadults and failed breeders) or restrict
access to injured beaches with several breeding pairs may improve the rate of recovery
between 10 to 24 %. Because black oystercatcher habitat is concentrated along the
intertidal zone for feeding and breeding little benefit would be added by purchasing
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ipland habitat. . here may be a slight (<10%) impre..ment ... ... .ate of fcecvary v
I itat protection and acquisition in some site specific situations whe,  shoreli  activities
disturb the nesting birds.

Common murre: Reduce disturbance at marine bird colonies (#4): This option could
have a beneficial effect (10 - 24%) on reducing the amount of time to recovery at colonies
where human activities disturb the birds during nesting. This option is most likely to have
the greatest benefit at the Barrens Islands or Puale Bay. It is thought that the Chiswell
Islands colonies have habituated to the tour boats so there would be limited effectiveness
at those colonies. Special designations (#40) would provide the same types of protection
but cover a larger area.

Harlequin ducks: Habitat protection and acquisition is the single most effective option
for ensuring the population can recover to its pre-spill population at the fastest rate.
Studies in the Lower 48 have shown that harlequins are easily disturbed by logging, and
other human development, and therefore a proportional loss in breeding birds can be
~ expected.

Marbled murrelets: Habitat protection and Acquisition provides the greatest benefit in
ensuring that the population can recover and could prevent an even more rapid decline
if current prime habitat were developed. It is conceivable that a large portion of the
marbled murrelet population could nest in the prime harvestable timber owned privately,
but until more is known about nesting habitat it is impossible to estimate the potential
impact from logging or other development.

Special designations that include both upland and marine habitats could provide
substantial protection to marbled murrelet habitat. A large designation area that would
limit development activities and pollution sources may have a positive effect on the prey
base. This added protection would also increase the confidence in a more rapid
stabilization period. There is wide disagreement between experts on the benefit these
designations may provide. :

Pigeon Guillemots: Pigeon guillemots are one of the few alcids that appear to be
tolerant of human activity near nesting areas, but it is important to protect the nesting
sites from erosion and other degradation. Protecting upland habitat immediately adjacent
to the coast would prevent the population decline from accelerating due to lost nesting
habitat.

D. FISH

Cutthroat trout Update and expand Alaska anadromous stream catalog (#19) will
improve the confidence in the population reaching 100% of its pre-spill levels is increased
by 10% because there would be a better understanding of the actual population
distribution.
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1abitat protection and acquisition (37) could prevent L _ostanu... .eeeeo o Ui popuanon

and therefore affect the degree of recovery. Because PWS cutthroat trout are at the
northern extent of their range it is believed that they are more vulnerable to habitat
alterations. Large scale development on private lands which would incre ~3e the traffic
and fishing pressure on nearby populations could cause local (stream-specific)
populations to collapse.

Dolly Varden trout Habitat protection and acquisition (37) could prevent a 10 - 20%
loss to the population from reduced quality habitat.

Wild stock Pink salmon Habitat protection and acquisition (#37.0) could provide
protection to 10 - 30% of the population. This is especially true for areas outside of
Prince William Sound where there are more streams with pinks that spawn above the
intertidal zone. The added protection may also allow for the population to increase
approximately 10% above pre-spill levels.

Special Designations (#40.0): The effectiveness of this option is similar to acquiring
private lands. No changes would be seen in the rate or degree of recovery. Special
designations which protect the large intertidal spawning areas, and prevent degradation
from mining activities, could benefit 10 - 30% of the population.

Sockeye salmon: Habitat protection and acquisition (37.0): The Kenai river system is
already protected from most habitat degrading development. This option could be
considered to protect the Quartz Creek area from negative impacts caused by widening
the Sterling Highway, but would probably have less than a 10% effect on the overall
population. For the Red Lake stock, if this option could be applied to protect the
watershed that supports the lake.

E. Coastal Habitat

All options that protect coastal areas would benefit the intertidal zones, however, at this
time there are no specific protection options targeted at coastal habitat alone.

EFFECT ON THE RECOVERY OF SERVICES

Archaeology. Restoration of archaeological resources cannot regenerate what has been
destroyed, but it can successfully address the prevention of further degradation and loss
of both sites and the scientific information they contain. Site stewardship program, Site
patrol and monitoring, and Preservation of archaeologica!l sites and artifacts are highly
effective techniques to protect archaeological resources in the spill-affected area. The last
option entails some physical repair and data recovery.

Recreation. Both of the restoration actions included for recreation serve primarily to
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protect existing uses ant hei esourct 2as dabitat protection and Special
designations a the primary means of protecting recreation.

Wilderness. Habitat protectic~ =~~~ ~~~i~*~~ig g highly effective means of preventing
additional injury to wilderness; Special designations would provide an increased level of
resource protection compatible with preservation of wilderness values.

Il. MULTI-SPECIES IMPACTS OF PROPOSED OPTIONS
RESOURCE RESTORATION OPTIONS:

The primary focus of this afternative is to implement options which provide protection for
the resources and services while they recover. Implementing these protection options for
most injured resources helps improve our confidence that the species will be able to
recover to their pre-spill levels at the rate described under Natural Recovery. There are
a few exceptions where added protection will prevent a disturbance that is known to affect
the reproductive productivity of a species. These are described below.

For black oystercatchers Special designations may be used to protect breeding pairs and
improve the rate of recovery by 10 to 24% over natural recovery. There may be some
slight, but probably less than 10 % improvement from acquiring adjacent uplands.

For common murres reducing disturbance from abrupt loud noises (such as gun shots
fired by fishermen to Kill large halibut) during breeding could increase the productivity of
the nesting colony somewhere between 10 to 24% depending on the current level of
disturbance.

For marbled murrelets, experts disagree on the effectiveness of Special designations that
cover both upland and marine habitats it is possible that they may have a positive effect
on the prey species. This added protection and benefit increases the likelihood that the
population could stabilize more rapidly.

Because protective measures would be taken for almost all of the injured resources, this
alternative has secondary benefits to a wide variety of other non-injured species.

For services, habitat protection and special designations help to maintain the remote,
pristine quality of the oil spill area. As described earlier, these options benefit a wide
variety of species and therefore benefit the services which depend upon them.

I1l. GEOGRAPHIC DISTRIBUTION

Table 3 indicates the part of the spill area where the options will most likely be applied.
The areas may change as detailed project planning is completed and as more is learned
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ibout injur ecover

Options in Alternative #2 focus on protection. Protection is applicable in all parts of the
spill area and with some exceptions the options will be applied throughout the spill area.
Reducing disturbance at murre colonies will be applied only at the three large colonies
in the spill area: Chiswell, Barren Islands, and Paule Bay Colonies. Dolly Varden char and
cutthroat trout do not exist in the spill area outside of Prince William Sound. The option
locating anadromous streams for those species will be applied only in the Sound.

IV. COST
Detailed cost estimates for Alternative 2 are contained in Table __; the allocation of these
costs is shown in Figure . Estimates of cost are approximate. No cost estimates are

included for Special designations and Spill prevention and contingency planning because
no particular designation is under consideration and spill prevention and contingency
planning appears to be well funded at present. However, these situations could change
over time. Actual costs will vary as new information about injury becomes available
through the monitoring program, new ideas are developed for appropriate restoration
options, and project planning proceeds.

The inflation-adjusted value of the remainder of the settlement fund is about $522 million.
Two-thirds (67%) of this amount could be set aside for Habitat Protection. Administration/
Information would require 7%; Monitoring 5%; and other restoration projects 2%.

This scenario would leave 19% of the remaining settlement uncommitted. Uncommitted
funds could be held for unanticipated expenses, such as injuries identified through the
monitoring program, new options, or higher-than-projected costs for those already
considered. Another use of the balance could be to fund an endowment for ongoing
projects or for a research foundation. If the entire balance were invested in an
endowment, it would yield about $2.8 million annually.
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ALTERNATIVE 2:

GEOGRAPHIC DISTRIBUTION

MULTI-SPECIES

Habitat protection and acquisition

MULTI-SPECIES

Land and water management actions
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_Allocation of Remainder of Settlement Funds

Total $ | % ¢

VN

Admin

iMonitoring

4% Monitoring
5%

Habitat Protection
S1%

NB: All costs are expressed in units of $1,000 {1993 $). The inflation-adjusted value of the remainder of the settlement is about $522

itlion.
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Alternative 2 - Protection

37.00 |Habitat protection/acquisition

Multiple resources

475000.0| 234300.0 475000.0

40.00 |Land and water mgmt actions

Multiple resources

P1.00 | Administration

Multiple resources

21000.0 5200.0 36500.0

P2.00 |Monitoring

Multiple resources

26000.0}  25250.0 52500.0]

NB: All costs are expressed in units of $1,000 (1993 $).

The inflation-adjusted value of the remainder of the settlement is about $522 million.



Alternative 3 - Limited Restoration

THEME Take highly effective actions to protect and
restore injured services and resources whose
population has declined. Maintain the existing
character of the afiected area.

VARIABLES

Injuries Addressed Injured services and resources whose
populations declined.

Status of Resource Recovery | Resources not recovered.

Effectiveness of Restoration | Only highly effective actions.
Actions

Strategies for Public Use Protect existing use.

onitoring and information programs are included in all alternatives.
Restoration actions may be undertaken for injured resources, services. or their equivalents in all alternatives.

The goal of this alternative is for the worst-injured resources and services to return to
prespill conditions as efficiently as possible. This is the only alternative that limits its
scope to resources whose populations declined after the spill. Table lists the
resources and services addressed in this alternative. None of the resources whose
populations declined after the spill has yet recovered. However, as resources recover,
settlement funds would no longer be allocated to protecting or restoring them. This
alternative includes only the most effective actions for protecting injured resources and
restoring them to prespill conditions. It also includes only those actions that protect
existing human uses that were injured and the resource base on which they depend.
For example, a boat ramp in an area already used to launch boats would protect the
beach that supports this type of recreational use.
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*Black oystercatcher
Common murre
Harbor seal
Harequin duck
Intertidal organisms
Marbled murrelet
Pigeon guillemot
Sea otter
Sockeye salmon
*Subtidal organisms

Archaeology

Commercial fishing
Recreation

Sport fishing
Subsistence
Wilderness

* Resources and services for which no restoration action(s) are included in this alternative.

Table
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Resources and Services Addressed in Alternative 3
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riteria tor this alternative. There is at least
one effective restoration action for each injured resource or service except black
oystercatchers and subtidal organisms. Table  lists restoration options by resource
or service. These options are presented as potential projects which have already been
evaluated; they are not proposals. Over time, other options are likely to be proposed
which may be superior to those listed here.

In this alternative, Transplanting_hatchery runs for commercial and sport fishing would
continue only until the wild stocks of salmon recover to prespill levels. Testing
subsistence foods for hydrocarbon contaimination and providing Access to traditional
foods in areas outside the spill-affected area would be continued only until subsistence
resources and use return to prespill levels. New backcountry public recreation facilities
would be provided only if they protect existing recreational uses and the resource base
on which they depend. Facilities that increase use or create a new use would not be
supported with settlement funds. Habitat Protection and Acquisition would apply to only
the following resources and services:

Harlequin duck Recreation
Marbled murrelet Wilderness
MONITORING

Monitoring under this alternative will focus on the need to evaluate the effectiveness of
restoration options used in combination including those designed to manage human use,
to directly manipulate injured resources and services, to protect or acquire critical habitat,
and to replace or acquire the equivalent of injured resources and services. Monitoring
of this type is designed to identify where additional restoration activites may be
appropriate, and determine when injury is delayed.

For those resources where little can be done to accelerate recovery, e.g., sea otter,
Alternative 3 includes provision to monitor natural recovery. Also, Alternative 3 assumes
that normal agency management and monitoring will not be duplicated.

However, monitoring will only be conducted for those resources injured at the population
level, and only in conjunction with those restoration measures that are likely to be the
most effective when implemented. Monitoring for services will apply only to those options
designed to protect and restore existing services injured by the oil spill.

Monitoring will be conducted on and in surface waters, tidelands, and on adjacent
uplands including their watersheds in Prince William Sound and the Gulf of alaska.
Monitoring also will be conducted outside the spill affected area to measure the
effectiveness of replacement and acquisition of equivalent resources and services options,
e.g., eliminate predators from marine bird colonies in the Aleutian Islands, included in this
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Black oystercatchers

None identified

Common murres

16.1 Study: Increase productivity with

social stimuli
17.2 Temporary predator control

Harbor seals

46.0 Cooperative program with commercial

fishermen
47 .0 Cooperative program with subsistence

users

Harlequin duck

13.1 Study: eliminate o0il from mussel
beds

rotectioén and ac

Intertidal organisms

14.0 Accelerate recovery of upper
intertidal zone

Marbled murrelet

9.0 Minimize incidental take

Pigeon guillemots

17.2 Temporary predator control

Sea otters

4.2 Study: Reduce disturbance at marine
mammal haul-outs

13.2 Study: eliminate o0il from mussel
beds

47.0 Cooperative program with subsistence
users

Sockeye salmon

2.5 Intensify sockeye management to
protect injured stocks

48.0 Improve survival of salmon eggs and
fry

Subtidal organisms

None identified

Archaeology

1.1 Site stewardship program

1.2 site patrol and monitoring

10.0 Preserve archaeological sites and
artifacts

Commercial fishing

18.0 Replace salmon harvest opportunities

Recreation

12.1 New backcountry public recreation
facilities

cquisition

tection and
~water management' actions -

Sport fishing

18.0 Replace salmon harvest opportunities

SZ
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Subsistence

30.0 Test subsistence foods for
hydrocarbon contamination

49.0 Pr ride access to traditional
subsistence foods

Wilderness and non-
use values

Included in Alternative 2




alternative. Monitoring will continue dependent on the severity and duration of effects
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Resources to be monitored include but are not restricted to affected floral (sea grasses
and seaweeds) and faunal assemblages (marine mammals, marine birds including sea
ducks, etc.

Costs of Alternative 3 will be $4.0 million per year with a range of $3.5 to $4.5 million
per year. Of the $4.0 million per vear figure, $3.0 milli~~ ner yvear is allotted to monitoring
effectiveness of restoration, and $1.0 million per year is allotted for monitoring natural

recovery.

EVALUATION
I. EFFECT ON RECOVERY

All of the restoration actions in this alternative are expected to improve the rate or degree
of recovery by 25% to over 50% over natural recovery. However, the objective of this
alternative is to protect as well as to restore. Consequently, some restoration actions
were included not because they accelerate recovery but because they protect injured
resources or services from further degradation or decline.

Restoration actions whose primary purpose is to protect injured resources and services
are:

1.1 Archaeological site stewardship program

1.2 Archaeological site patrol and monitoring

10.0 Preserve archaeological sites and artifacts

12.1 New backcountry public recreation facilities to protect existing uses or their
resource base

37.0 Habitat protection/acquisition

40.0 Special designations

44.0 Spill prevention and contingency planning

The effect these options have on recovery is to prevent further stress to resources and
services, thereby allowing natural recovery processes to work more efficiently.

The effect of other restoration actions on recovery are described below by resource or
service.

EFFECT ON THE RECOVERY OF RESOURCES
A. MARINE MAMMALS

Harbor seals: The two options which have the greatest potential to benefit harbor seals
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are  ooth COOperatiVU pPlrugrainis winoiL will help prOVide ~reater ma ldgement by
coordinating the groups that have the most interaction with tne ha _ or seal population.
These groups include managers, researchers, subsistence users and commercial
fishermen. The two options are: Develop a cooperative program with subsistence users,
and Develop a cooperative program with commercial fishermen.

Killer whales - AB pod: The AB pod feeds in the area where the Prince William Sound
black cod fishery occurs. In the past there have been conflicts with the killer whales
marauding the fishermens’ catch. An option to coordinate, and compensate, fishermen
to Facilitate gear changes in the black cod fishery from long-lines to pots, would prevent
the whales from marauding the catch and eliminate the need for fishermen to defend their
harvest.

Sea otters: The option believed to have the greatest ability to effect the overall sea otter
population is to Develop a cooperative program with subsistence users. This option
would help ensure that the sea other population fully recovers to its pre-spill level and
sustain any changes in harvest levels.

The special study of Eliminating oil from oiled mussel beds could be highly effective (25%
to over 50%) in improving the weanling pups survival and recruitment rates. This option
has to be considered as a special study because there are too many unknown factors
that influence the potential effectiveness of this option. The current level of exposure of
young otters to oil from oiled mussel beds is not known, nor is there information on how
much oiled food can be eaten before the toxin levels cause an adverse effect. Without
this information this option cannot be adequately evaluated.

B. BIRDS

BLACK OYSTERCATCHERS: None of the current options proposed for black
oystercatchers are expected to reach the effectiveness level required for this alternative.

Common murres: At this time, there are no proposed options which are certain to
reach the effectiveness level required for this alternative. There are two options which
have the potential to greatly influence the rate of recovery for common murres; however,
preliminary work would need to be completed before the effectiveness can be adequately
evaluated. These options are: (#16.1) Enhancing_the social stimuli, and (#17.2)
Predator _control to benefit marine birds.

Enhancing social stimuli may accelerate the rate of recovery by reducing the number of
years for the population to return to synchronized and successful breeding. Using social
stimuli to encourage synchronization is an experimental technique.

The level of predation, and its impact, on the injured colonies has not been documented.
If it is shown to be a significant problem (At some colonies predation has been shown to
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destroy 50% of the eggs.), tnen this option couia greauy affect the ding success of
the _>lonies.

Harlequin ducks: Protecting nesting habitat (#37 __ibitat protection and acquisition)
for harlequin ducks is the most effective technique currently proposed. While it will not
improve the rate or degree of recovery, it can prevent habitat loss which could prevent
the population from fully recovering to its prespill level.

Eliminating oil from oiled mussel beds (#13) has the potential to improve the rate of
recovery of a localized area by 25 - 50%; however, at this time there are too many
unknowns to be certain of its effectiveness, therefore this would be considered as a
Special study.

Marbled murrelets: Protecting habitat (options #37 Habitat protection and acquisition
and #40 Special designations) would ensure that the marbled murrelet population could
recover to is prespill levels once the population decline is reversed. Protecting the coastal
waters could also benefit their prey which may help stabilize the population more quickly.
In localized areas, option #9 Minimizing incidental take of marine birds could provide
additional help to stabilize the population.

Pigeon guillemots: The only option currently proposed that has the potential to produce
a substantial impact on stabilizing the population needs to have preliminary work
completed before the option can be adequately evaluated. Option #17.2 Predator control
to benefit marine birds has the potential to increase productivity by 25-50 % at very site
specific locations; however, predation levels at colonies within the injured area have not
been documented and this option may not be needed should predation levels be low.

C. FISH

Sockeye salmon (Kenai River): Option 2 Intensify fisheries management to protect
injured stocks is the single most effective option for aiding and protecting the Kenai river
systems. lts primary benefit is in the ability to prevent future overescapement problems
which could greatly exacerbate the current injury level. With this option the risk of
overescapements could be reduced from 25% to 10%.

In combination with the above option, and under the right environmental conditions,
option #48 (Improve the survival of salmon eggs to fry) could be very effective for the
Kenai river system. Improving survival of salmon eggs to fry could stimulate recovery so
the injury is confined to one generation and recovery is complete around the year 2000.
In order to implement this option monitoring of the plankton population and salmon
escapement must occur in 1994/95 in order to supplement fry production in 1995.
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J. COASTAL HABITA1

Coastal habitat - subtidal: At this time, no effective options have been identified that
could help the recovery of subtidal organisms.

Coastal habitat - upper intertidal: Option 14 - Accelerate the recovery of the upper
intertidal zone may prove to greatly increase the recovery time on a very localized basis.
Experts have estimated that the option could increase the rate of recovery by 25 to 50%;
however, the techniques are experimental and are not Ilkely to be applied on a broad
scale.

EFFECT ON THE RECOVERY OF SERVICES

Archaeology. Restoration of archaeological resources cannot regenerate what has been
destroyed, but it can successfully address the prevention of further degradation and loss
of both sites and the scientific information they contain. Site stewardship program, Site
patrol and monitoring, and Preservation of archaeological sites and artifacts are highly
effective techniques to protect archaeological resources in the spill-affected area. The last
option entails some physical repair and data recovery.

Commercial Fishing. Replacing harvest opportunities by creating new hatchery runs is
a highly effective method of replacing commercial fishing opportunities lost due to fishing
closures or reduced harvest of species injured by the spill. In this alternative, the newly
created runs would continue only until wild stocks recover.

Recreation. All three of the restoration actions included for recreation serve primarily to
protect existing uses and their resource base. Habitat protection and Special
designations are the primary means of protecting recreation. However, in limited
situations New backcountry public recreation facilities could protect both recreation and
the resources on which it depends by, for example, prov1d|ng an outhouse in a heavily
used area.

Sport fishing. Replacing harvest opportunities by creating new hatchery runs is a highly
effective method of replacing sport fishing opportunities lost due to fishing closures or
reduced harvest of species injured by the spill. In this alternative, the newly created runs
would continue only until wild stocks recover.

Subsistence. Testing subsistence foods is expected to be an effective way of restoring
confidence in the safety of subsistence resources withing the spill area. Concern over
the safety of subsistence resources is believed to be one of the reasons subsistence
harvests have not yet returned to pre-spill levels. Providing Access to traditional foods
in areas outside the spill-affected area would be a highly effective way of restoring lost
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Js.. Both projects woud wo cunnueu wade oubsistence resources and use have
recovered to pre-spill le*  s.

Wilderness. Habitat protection amd acquisition is a highly effective means of preventing
additional injury to wilderness; Special designations would provide an increased level of
resource protection compatible with preservation of wilderness values.

Il. MULTI-SPECIES IMPACTS OF PROPOSED OPTIONS

Ecosystem Effects. Of the twenty-three restoration options included in this alternative,
six benefit multiple resources. They are:

13.0 Eliminate oil from mussel beds

14.0 Accelerate recovery of upper intertidal zone
37.0 Habitat protection and acquisition

40.0 Special designations

44.0 Spill prevention and contingency planning
48.2 Improve survival rates of sockeye salmon

The resources these restoration options benefit may include resources injured at a
sublethal or chronic level and therefore not directly addressed in this alternative.

The remaining seventeen restoration options focus on individual species. However, even
these actions are expected to benefit services such as subsistence and recreation.

RESOURCE RESTORATION OPTIONS:

Of the 14 resource restoration options identified in Alternative 3, 6 of them could
potentially have significant multiple-species and habitat benefits.

Habitat protection and acquisition targeted at harlequin ducks would protect the riparian
zone and nearby uplands adjacent to anadromous streams. Protection of these areas
will have far reaching effects on other resources that depend on the riparian zone and on
the anadromous fish. Protection for marbled murrelets would include more upland, non-
riparian, habitat and would provide even greater protection for wildlife species that have
large home ranges. Some of the other species that would benefit from implementing
these options are: Sitka black-tailed deer; brown bears, black bears, river otters, bald
eagles, and anadromous fish. Special designations for marbled murrelets would benefit
terrestrial species utilizing old growth forests.

For pigeon guillemots and common murres it is possible that reducing predators near
nesting colonies would be very effective in helping the colonies recover. |If it is
determined that predation is a serious problem at injured colonies then implementation
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of this option could be considerec. . his option would also be...fit other specice wiue wiv
preyed upon ' / the gulls and weasels. Even though implementing this option for ther
murres or guillemots would not have a long-term effect on the predator population there
is obviously a negative ecological cost to the predators. Therefore, the ecological costs
and benefits will be carefully weighed to determine if the option should be implemented.

There were no options identified that would have the effectiveness level required in this
alternative that would benefit black oystercatchers; however, if habitat protection were
extended to the coastline, black oystercatcher and pigeon guillemot habitat would be
protected. In addition, two of the special studies could benefit black oystercatchers if
implemented in areas which are have, or had, high use.

These special study options include eliminating _oil_fror ~iled mussel beds and
accelerating the upper intertidal. Both of these options aftect lower levels of the food
chain which can benefit many species. For instance, accelerating the growth rate of the
seaweed Fucus would accelerate the colonization of invertebrates such as limpets.
Limpets are one of the main prey species for black oystercatchers whose eggs and
chicks are preyed upon by gulls, ravens, and some mammalian predators. Limpets and
other small invertebrates are consumed by other species which are then taken by birds,
river otters, etc. Although both of these special study options have effects on many
species, they are not likely to be applied on a broad scale to benefit more than a localized
area.

[mproving survival rates of juvenile sockeye salmon could benefit marine and terrestrial
predators which feed on salmon eggs, juvenile and adults. This includes bald eagles,
brown bears, cutthroat trout and Dolly Varden, harlequin ducks, killer whale, harbor seals
and river otters. However, the option needs to be carefully implemented so as not to
exceed the carrying capacity of the ecosystem by producing large numbers of new fish.

SERVICE RESTORATION OPTIONS

Of the 9 service restoration options proposed for Alternative 3, 5 of them have potential
impacts on multiple species and habitats.

Building new backcountry, public recreation facilities has potential negative impacts on
all species if facilities are sited so as to increase human use of damaged habitats or other
areas supporting recovering species. Alternatively, properly sited facilities could 'harden’
use areas and direct uses away from injured areas and promote undisturbed natural
recovery of injured resources.

Habitat acquisition and special designations for recreational purposes could benefit injured
resources by protecting them from development and disturbances incompatible with
recreation. On the other hand, these options could, if not carefully implemented, increase
human use of damaged areas and slow natural recovery rates.

38



Draft January 31, 1993

S prt AR A A AN L L I L R R S A L L L g e I L L) S A A A | M VLt Y

id|t|onal spills which would further cc...pound exis_. . injuries.

Replacing harvest opportunities by creating new salmon runs would benefit commercial
and sport fishermen. Positive multi-species impacts would result from benefits to the
many species which prey on salmon adults, eggs and juveniles. Benefits would be higher
in the case of stream stocking programs, since eggs, juveniles and adult would be
available to marine and terrestrial predators. This includes bald eagles, brown bears,
cutthroat trout and Dolly Varden, harlequin ducks, killer whale, harbor seals and river
otters. Terminal hatchery runs would provide fewer species with prey, since only adults
and juveniles would be available to marine predators.

Negative impacts include the possibility of increasing mortality of seabirds and marine
mammals due to interactions

with new commercial fisheries. Also, wild-stock pink salmon could possibly be impacted
by fish from new runs straying into wild streams. Lastly, new runs stocked into streams
which did not previously support salmon might harm resident fish through competition for
food and spawning habitat.

Archaeology. Restoration of archaeological resources cannot regenerate what has been
destroyed, but it can successfully address the prevention of further degradation and loss
of both sites and the scientific information they contain. Site stewardship program, Site
patrol and monitoring._and Preservation of archaeological sites and artifacts are highly
effective techniques to protect archaeological resources in the spill-affected area. The last
option entails some physical repair and data recovery.

Commercial Fishing. Creating new Terminal hatchery runs is a highly effective method
of replacing commercial fishing opportunities lost due to fishing closures or reduced
harvest of species injured by the spill. In this alternative, the newly created runs would
continue only until wild stocks recover.

Recreation. All three of the restoration actions included for recreation serve primarily to
protect existing uses and their resource base. Habitat protection and Special
designations are the primary means of protecting recreation. However, in limited
situations New backcountry public recreation facilities could protect both recreation and
the resources on which it depends by, for example, providing an outhouse in a heavily
used area.

Sport fishing. Transplanting hatchery runs is a highly effective method of replacing
sport fishing opportunities lost due to fishing closures or reduced harvest of species
injured by the spill. In this alternative, the newly created runs would continue only until
wild stocks recover.

Subsistence. Testing subsistence foods is expected to be an effective way of restoring
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confidence in the safety of subsistence resources withing the spill area. Concern over
the safety of subsistence resources is believed to be one of tt 1Isons subsistence
harvests have not yet returned to pre-spill levels. Providing Access to traditional foods
in areas outside the spill-affected area would be a highly effective way of restoring lost
use. Both projects would be continued until subsistence resources and use have
recovered to pre-spill levels.

Wilderness. Habitat protection amd acquisition is a highly effective means of preventing
additional injury to wilderness; Special designations would provide an increased level of
resource protection compatible with preservation of wilderness values.

Ill. GEOGRAPHIC DISTRIBUTION

Table 3 indicates the part of the spill area where the options will most likely be applied.
The areas may change as detailed project planning is completed and as more is learned
about injury or recovery.

Most protective options are applied throughout the spill area. But some research and
restoration options are not applicable in all regions. With two exceptions, subsistence
options and most commercial fishing options are applied in Prince William Sound and
Kodiak. The exceptions are: feasibility study of Black Cod fishing interactions with Killer
whales (Prince William Sound, where the interactions are expected to occur); Intensify
pink salmon management to protect injured stocks (PWS), and Improve survival rates of
salmon and eggs (Red Lake on Kodiak.)

IV. COST
Detailed cost estimates for Alternative 3 are contained in Table ___; the allocation of these
costs is shown in Figure . Estimates of cost are approximate. No cost estimates are

included for Special designations and Spill prevention and contingency planning because
no particular designation is under consideration and spill prevention and contingency
planning appears to be well funded at present. However, these situations may change
over time. Actual costs will vary as new information about injury becomes available
through the monitoring program, new ideas are developed for appropriate restoration
options, and project planning proceeds.

The inflation-adjusted value of the remainder of the settlement fund is about $522 million.
Sixty-two percent (62%) of this amount could be set aside for Habitat Protection.
Monitoring and Administration/Information would require about 8% each. Other
Restoration actions would require slightly less than 5%.

This scenario would leave 19% of the remaining settlement uncommitted. Uncommitted

funds could be held for unanticipated expenses, such as injuries identified through the
monitoring program, new options, or higher-than-projected costs for those already
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ALTERNATIVE 3:

GEOGRAPHIC DISTRIBUTION

Archaeology 1.0 Archaeological site stewardship program X X X X X X X X X
Sockeye salmon 2.5 Intensify sockeye management to protect X
injured stocks
Harbor seal 4.2 Reduce disturbance at marine mammal haul- X X X X X X
outs
Sea otter 4.2 Reduce disturbance at marine mammal haul- X X X
outs
Marbled murrelet 9.0 Minimize incidental take by commercial X X X X X X X X X
fisheries
Archaeology 10.0 Preserve archaeological sites and X X X X X X X X X
artifacts
Sockeye salmon 11.2 Fertilize lakes to improve sockeye X
rearing success
Recreation 12.1  Construct new backcountry public X X X X X X X X X
facilities
Harlequin duck 13.1 Study: eliminate oil from mussel beds X X X X X X X
Sea otter 13.2  Study: eliminate oil from mussel beds X
MULTI-SPECIES 14.0 Accelerate recovery of upper intertidal X X X X X X X
zone
Common murre 16.1 Increase murre productivity through X X
enhanced social stimuli
Pigeon guillemot/Common murre 17.1  Removal of introduced species in the X
(replacement) Aleutians
Common murre 17.2 Temporary predator control X X X X X X
Pigeon guillemot 17.2  Temporary predator control X X X X X X X X X
Subsistence 30.0 Test subsistence foods for hydrocarbon X X X X
contamination
MULTI-SPECIES 37.0 Habitat protection and acquisition X X X X X X X X
MULTI-SPECIES 40.0 Land and water management actions X X X X X X X X X
Killer Whale - AB pod 45.0 Study: Facilitate changes in black cod X X X X
fishery gear
Harbor Seal 46.0 Cooperative program w. comm. fishermen to X X X X X ¢
reduce seal bycatch
Harbor Seal & Sea otter 47.0 Cooperative program with subsistence X X X ¢
users to assess harvest levels
Sockeye Salmon 48.0 Improve survival of salmon eggs and fry X 4




“iri

Subsistence 49.0 Provide subsistence users access to
traditional subsistence foods
Pink salmon 51.0 Relocate existing hatchery runs
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considu.vu.  swivaiur wou If Liie D&uaiivy vuud be o wund i wdowment for ongoing
projects or for a research foundation. If the entire balance were invested in an
endowment it would yield about $2.6 million annually.

V. PRIORITY

Because Alternative 3 addresses more severely injured resources, includes the most
effective restoration actions, and few restoration options were identified for each resource
or service, there is no proposal for setting priorities. However, if environmental conditions
on the Kenai river system are adequate to support a supplemental fry program then
Option 2.0 and 48.0 must be in place in 1994.
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Total $ | % _1
31500.01

Allocation of Remainder of Settlement Funds

onitoring

{Other Restaration

!Other Restaration Reserve
iHabitat Protection

------------- Alternative 3 - Allocation
Adm e e

............. 6% Monitoring
............. 7%
............. Other Restoration
............. 7%
Other Restoration R o

............. Reserve
5% B e

............. Habitat Protection
............. 75% Sarrsamviacanay aaesen

NB: All costs are expressed in units of $1,000 (1993 $). The inflation-adjusted value of the remainder of the settlement is about $522 illion.



Alternative 3 - Limited Restoration

tensify management

&
Sockeye salmon

L4
iFeas Study: Reduce disturb

inimize incidental take

Sea otter

rchaeol Res Protection

25000.0
640.0

2000.0

Sea otter

ccelerate recovery of UIT

iFeas Study: Social stimuli

iIntertidal organisms

Multlplo rosourcos

iHarbor seal

ea otter

'Sockoye salmon

Sub5|stence

{4 projocts

iPer village

Multlple resources

NB: All costs are expressed in units of $1,000

(1993 $).

The inflation-adjusted value of the remainder of the

settlement is about $522 illion.



Alternative 4 - Moderate Restoration

Take the most effective actions to protect and
restore all injured resources and services.

Increase, to a limited extent, opportunities for
human use in the affected area.

All injured resources.

Resources not yet recovered.

Most effective actions.

_____________ | Protect or increase existing uses.

onitoring and information programs are included in all alternatives.
Functional equivalents of injured resources and services are included in all alternatives.

The goal of this alternative is for all injured resources and services to return to prespill
conditions as efficiently as possible. Table lists the resources and services
addressed in this alternative. None of the resources whose populations declined after the
spill has yet recovered. However, as resources recover, settlement funds would no
longer be allocated to protecting or restoring them. This alternative includes actions that
protect existing human uses that were injured and the resource base on which they
depend and also those actions that would increase existing use. An example of the latter
is a new hatchery run that may increase fishing opportunities but is compatible with

existing use.
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*Black oystercatcher Bald eagle Archaeology Commercial fishing
Common murre Cutthroat trout Recreation

Harbor seal Dolly Varden Sport fishing
Harlequin duck Killer whale Subsistence
Intertidal organisms Pacific herring Wilderness
Marbled murrelet Pink salmon

Pigeon guillemot *River otter

Sea otter Rockfish

Sockeye salmon

*Subtidal organisms

* Resources and services for which no restoration action(s) are included in this alternative.

Table . Resources and Services Addressed in Alternative 4.

Restoration Options. Among the many restoration ideas suggested by scientist,
agencies, and the public, 28 meet the criteria for this alternative. Of these, 21 are
identical to those in Alternative 3. There is at least one effective restoration action for
each injured resource or service except black oystercatchers, subtidal organisms and
river otter. Table lists restoration options by resource or service. These options are
presented as potential projects which have already been evaluated; they are not
proposals. Over time, other options are likely to be proposed which may be superior to
those listed here.

In this alternative, as for Alternative 3, Transplanting hatchery runs for commercial and
sport fishing would continue only until the wild stocks of salmon recover to prespill levels.
Testing subsistence foods for hydrocarbon contaimination and providing Access to
traditional foods in areas outside the spill-affected area would be continued only until
subsistence resources and use return to prespill levels. However, in contrast to
Alternative 3 New backcountry public recreation facilities would be provided either to
protect or increase existing recreational uses. Habitat Protection and Acquisition would
apply to only the following resources and services:

Harlequin duck Bald eagle Recreation
Marbled murrelet  Cutthroat trout Wilderness
Dolly varden
MONITORING

Monitoring under this alternative will be conducted to evaluate the effectiveness of
restoration options used in combination inclusive of managing human use, directly
manipulating resources and services, protecting or acquiring critical habitat, and replacing
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or acquiring the equivalent of injured resources and services. Monitoring of this type is
desianed to identifv where additional restoration activities mav he annronriate  and
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This alternative also includes the provision to monitor the dynamics of other ecological
components, e.g., those important in the food chain (web) of injured species. This type
of monitoring is useful in detecting residual effects of the oil spill many years removed
from the event, and it provides a baseline from which to assess impacts of future spills
and other disturbance. It also generates a database that facilitates greater understanding
of how our changing environment affects the species that we manage and protect.

For those resources or services where little can be done to accelerate their recovery, e.g.,
sea otter, Alternative 4 includes provision to determine when natural recovery will restore
injured resources and services to their pre-spill conditions. It also is assumed that normal
agency management and monitoring will not be duplicated.

Under this alternative, monitoring will be conducted for all injured resources and services,
but particularly in conjunction with restoration options that are likely to be the most
effective when implemented. Monitoring recovery of injured services will be undertaken
in association with restoration measures designed to protect, restore and to increase
(enhance) existing human-use activities

Monitoring will be conducted on and in surface waters, on tidelands, and on adjacent
uplands including their watersheds in Prince William Sound and the Gulf of Alaska.
Monitoring also will be conducted outside the spill affected area to measure the
effectiveness of replacement or acquisition of equivalent resources and services options,
e.g., eliminate predators of marine birds on Aleutian Islands, included in this alternative.
Monitoring will continue dependent upon the severity and duration of effects resulting from
the spill and the time necessary to establish a trend for recovery. Some monitoring
components, e.g. those designed to document long-term trends in the health of the
ecosystem, could continue in perpetuity if supported by an endowment.

Resources to be monitored include but are not restricted to affected floral (sea grasses
and sea weeds) and faunal assemblages (marine mammals, marine birds including sea
ducks, etc. See Alternative 1 for complete list of injured resources and services to be
monitored.

Costs for Alternative 4 are $5.0 million per vear with a range of $4.0-$5.0 million per year.
Of the $5.0 million per year figure. $3.0 million per year is allotted to monitoring
effectiveness of restoration; $1.0 million per year is allotted to monitoring natural recovery;
and $1.0 million per year is allotted for monitoring long-term trends in the health of the

gcosystem.
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RESOURCE/SERVICE

Black oystercatcher

|

2/8/93 Restoration Options for Alternative 4

RFQTARATTAN OPTION

None identified”

Common murre

16.1 Study: Increase producthlty w1th
enhanced socialstimuli A .

17.1 Removal of introduced species in the
Aleutians

17.2 Temporary. predator control.

Harbor seal

46.0 Cooperatlve program with: flshermen
47.0 Cooperatlve program w1th sub51stence
users S : : D

Harlequin duck

13.1 Study: elimfnate 0il from mUééefi3
beds

37.0 Habitat protectlon and acqu1s1tlon_‘

Intertidal organisms

14.0 Accelerate recovery -of upper Lo
intertidal zone s

Marbled murrelet

9.0 Mlnlmlze 1nc1dental take :
37.0 Habitat protectlon ‘and acqu1s1t1
40.0 Land and water: management actlonssh

Pigeon guillemot

17.1 Removal of 1ntroduced spec1es 1n the
Aleutians v : :

Sea otter

4.2 Study: Reduce dlsturbance at marlne
mammal haul-outs = = :

13.2 Study: Ellmlnate 011 from mussel
beds : »
47.0 Cooperatlve program w1th sub51stence
users - R

Sockeye salmon

protect 1njured stocks

11.2 Fertilize lakes to improve sockeye
rearing success

48.0 Improve surv1val of salmon eggs and
fry : :

Subtidal organisms

None identified{if

Bald eagle

37.0 Habitat protection and acquisition

Cutthroat trout

2.1 Intensify management to protect
injured stocks
37.0 Habitat protection and acquisition




Dolly Varden 2.1 Intensify management to protect

injurec stock
I 27 0 HWahit+at+ nratoction and acguisition

Killer whale 45.0 Study: Changes in black cod fishery
gear
Pacific herring 2.2 Intensify herring management to

protect injured stocks

Pink salmon 2.3 Intensify salmon management to
protect injured stocks
51.0 Relocate existing hatchery runs

River otter None identified

Rockfish 2.4 Intensify rockfish management to
protect 1njured stocks

Archaeology

35.0 Acquire replacements for artlfacts
from the Splll area

Commercial fishing

Recreation

Sport fishing

Subsistence

Wilderness and non-
use values

Included in Alternatives 2 or 3




EVALUATION
I. EFFECT ON THE RECOVERY OF RESOURCES
A. Marine mammals

Harbor seals: The two options which have the greatest potential to benefit harbor seals
are: Develop a cooperative program with subsistence users, and Develop a cooperative
program with commercial fishermen. These programs which will help provide greater
management by coordinating managers, researchers, subsistence users and commercial
fishermen.

Killer whales - AB pod: An option to determine the feasibility of facilitating gear changes
in the black cod fishery from long-lines to pots, would prevent the whales from marauding
the catch and eliminate the need for fishermen to defend their harvest.

Sea otters: The option believed to have the greatest ability to effect the overall sea otter
population is to Develop a cooperative program with subsistence users. This option
would help ensure that the sea other population fully recovers to its pre-spill level and
sustain any changes in harvest levels. In addition, the special study of Eliminating oil from
oiled mussel beds could be highly effective (25% to over 50%) in improving the weanling
pups survival and recruitment rates if oiled mussel beds are determined to be a major
reason for the poor weanling survival.

B. Terrestrial mammals

River otters: There are no proposed options that meet the effectiveness level described
for this option.

C. Birds
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Bald eagles: None of the current options proposed for bald eagles are expected to
reach the effectivenessz laval raniiired far thie altarnative

Black oystercatchers: Not of the current options proposed for black oystercatchers
are expected to reach the effectiveness level required for this alternative.

Common murres: At this time, there are no proposed options which are certain to reach
the effectiveness level required for this alternative. There are two options which have the
potential to greatly influence the rate of recovery for common murres; however,
preliminary work would need to be completed before the effectiveness can be adequately
evaluated. These options are: (#16.1) Enhancing the social stimuli, and (#17.2)
Predator control to benefit marine birds. (note: greater detail provided in Alternative 3.)

Harlequin ducks: Protecting nesting habitat (#37 Habitat protection and acquisition)
for harlequin ducks can prevent habitat loss which could prevent the population from fully
recovering to its prespill level. In addition, in localized areas the special study Eliminating
oil from oiled mussel beds (#13) has the potential to improve the rate of recovery of a
localized area by 25 - 50%; however, at this time there are too many unknowns to be
certain of its effectiveness.

Marbled murrelets: Protecting habitat (options #37 Habitat protection and acquisition
and #40 Special designations) would ensure that the marbled murrelet population could
recover to is prespill levels once the population decline is reversed. Protecting the coastal
waters could also benefit their prey which may help stabilize the population more quickly.
In localized areas, option #9 Minimizing incidental take of marine birds could provide
additional help to stabilize the population.

Pigeon guillemots: The only option currently proposed that has the potential to produce
a substantial impact on stabilizing the population needs to have preliminary work
completed before the option can be adequately evaluated. Option #17.2 Predator control
to benefit marine birds has the potential to increase productivity by 25-50 % at very site
specific locations; however, predation levels at colonies within the injured area have not
been documented and this option may not be needed should predation levels be low.

D. Fish

Cutthroat trout: Option 2 Intensify fisheries management to protect injured stocks would
benefit both cutthroat trout and its dependent sport fishery. By determining the maximum
sustained yield and documenting fishable areas the sport fishery could be opened, or
partially opened as early as 1998. It can also be used to enhance the injured stocks an
additional 5-10% above the pre-spill population level.

Habitat protection and acquisition is believed to be especially important for cutthroat trout
in Prince William Sound because they are at the northern extent of their geographic range
and are believed to be more vulnerable to habitat alterations.
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Dolly Varden trout: Option 2 Intensify fisheries management to protect injured stocks
would benefit the Dolly Varden trout population by determining the maximum sustained
yield and documenting the sport fishery the fishery could be managed to protect injured

“s. It can also be used to enhance the injured  acks Iditional 5-10% above the
pre-spill population fevel.

Herring: The extent of injury to herring is still unknown. Option 2 Intensify fisheries
management to protect injured stocks could improve the rate and degree of recovery by
more than 50% if it is necessary. The option would allow for increased precision in stock
assessment which would allow for manipulation of the harvest levels to counter all but the
most extreme levels of injury.

Pink salmon: The coded-wire tagging and stock separation information that would be
gained from an intensified fisheries management program (option 2) would help ensure
that the wild stock population fully recover and could accelerate the recovery rate as
much as 50% over natural recovery. Relocating existing hatchery runs (option 51) could
substantially improve the recovery of wild stocks by reducing interception rates by 25 -
50%. The benefits of this option would be fairly localized.

Sockeye salmon: Option 2 Intensify fisheries management to protect injured stocks is
the single most effective option for aiding and protecting the Keani River sockeye. With
this option the risk of overescapements on the Kenai River could be reduced from 25%
to 10%. In combination with management, and under the right environmental conditions,
option #48 (Improve the survival of salmon eggs to fry) could be very effective for the
Kenai river system. Improving survival of salmon eggs to fry could stimulate recovery so
is complete around the year 2000. Monitoring of the plankton population and salmon
escapement must occur in 1994/95 in order to supplement fry production in 1995.
Option #11.2, Fertilization of lakes to improve sockeye rearing success could be applied
to Coghill Lake to enhance sockeye production.

(effectiveness rating?***)

Rockfish: The only option that would have notable benefits to the rockfish population
regardiess of the injury level is to intensify the fisheries management. The added
information will help direct the harvest to compensate for injury from the oil spill.

E. Coastal habitat

Coastal habitat - subtidal: At this time, no effective options have been identified that
could help the recovery of subtidal organisms.

Coastal habitat - upper intertidal: Option 14 - Accelerate the recovery of the upper
intertidal zone may prove to greatly increase the recovery time on a very localized basis.
Experts have estimated that the option could increase the rate of recovery by 25 to 50%;
however, the techniques are experimental and are not likely to be applied on a broad
scale.




EFFECT ON 1 rnic nevuVeny OF SERVICES

Archaeology. Restoration of archaeological resources cannot regenerate what has been
destroyed, but it can suct  sfully address the prevention of further degradation and loss
of both sites and the scientific information they contain. Site stewardship program, Site
patrol and monitoring. and Preservation of archaeological sites and artifacts are highly
effective techniques to protect archaeological resources in the spill-affected area. The last
option entails some physical repair and data recovery. Acquiring replacements for
artifacts from the spill area would be a moderately effective means of preserving and
studying artifacts which were taken from the oil spill area prior to the spill and are
currently in the possession of museums and agencies.

Commercial Fishing. Replacing harvest opportunities by creating new salmon runs is
a highly effective method of replacing commercial fishing opportunities lost due to fishing
closures or reduced harvest of species injured by the spill. In this alternative, the newly
created runs would continue only until wild stocks recover.

Recreation. Three of the restoration actions included for recreation serve primarily to
protect existing uses and their resource base. Habitat protection and Special
designations are the primary means of protecting recreation. However, in limited
situations New backcountry public recreation facilities could protect both recreation and
the resources on which it depends by, for example, providing an outhouse in a heavily
used area. Expanding existing visitor centers is a moderately effective way to disseminate
information about spill injuries, recovery, and how the public can modify their uses of the
area to maximize recovery.

Sport fishing. Replacing harvest opportunities by creating new salmon runs is a highly
effective method of replacing sport fishing opportunities lost due to fishing closures or
reduced harvest of species injured by the spill. In this alternative, the newly created runs
would continue only until wild stocks recover.

Subsistence. Testing subsistence foods is expected to be an effective way of restoring
confidence in the safety of subsistence resources withing the spill area. Concern over
the safety of subsistence resources is believed to be one of the reasons subsistence
harvests have not yet returned to pre-spill levels. Providing Access to traditional foods
in areas outside the spill-affected area would be a highly effective way of restoring lost
use. Both projects would be continued until subsistence resources and use have
recovered to pre-spill levels.

Wilderness. Habitat protection amd acquisition is a highly effective means of preventing
additional injury to wilderness; Special designations would provide an increased level of
resource protection compatible with preservation of wilderness values.
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ll. MULTI-SPECIES IMPACTS OF PROPOSED OPTIONS
RESOURCE RESTORATION ( FIONSN:

Of the 17 resource restoration options identified in Alternative 4, 8 of them could
potentially have significant multiple-species and habitat impacts.

Habitat protection and acquisition targeting harlequin ducks, marbled murrelets, bald
eagles and cutthroat trout would protect the coastal fringe areas, riparian zones,
watersheds and other uplands. Protection of these areas will have far reaching effects
on other resources that depend on these habitats and the species which utilize them.
Some of the other species that would benefit from implementing these options are: Sitka
black-tailed deer; brown bears, black bears, river otters, salmon, and a variety of other
fish and birds. Special designations targeting marbled murrelets would benefit terrestrial
species using uplands and old growth forests.

For pigeon guillemots and common murres it is possible that reducing predators near
nesting_colonies would be very effective in helping the colonies recover. If it is
determined that predation is a serious problem at injured colonies then implementation
of this option could be considered. This option would also benefit other species that are
preyed upon by the gulls and weasels. Even though implementing this option for either
murres or guillemots would not have a long-term effect on the predator population there
is obviously a negative ecological cost to the predators. Therefore, the ecological costs
and benefits will be carefully weighed to determine if the option should be implemented.

There were no options identified that would have the effectiveness level required in this
alternative that would benefit black oystercatchers; however, if habitat protection were
extended to the coastline, black oystercatcher and pigeon guillemot habitat would be
protected. I[n addition, two of the special studies could benefit black oystercatchers if
implemented in areas which are have, or had, high use.

These special study options include eliminating oil from oiled mussel beds and
accelerating the upper intertidal. Both of these options affect lower levels of the food
chain which can benefit many species. For instance, accelerating the growth rate of the
seaweed Fucus would accelerate the colonization of invertebrates such as limpets.
Limpets are one of the main prey species for black oystercatchers whose eggs and
chicks are preyed upon by gulls, ravens, and some mammalian predators. Limpets and
other small invertebrates are consumed by other species which are then taken by birds,
river otters, etc. Although both of these special study options have effects on many
species, they are not likely to be applied on a broad scale to benefit more than a localized
area.

Improving survival rates of juvenile sockeye salmon and FEertilizing lakes to improve
sockeye rearing success could benefit marine and terrestrial predators which feed on
salmon eggs, juvenile and adults. This includes bald eagles, brown bears, cutthroat trout
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and Dolly Varden, harlequin ducks, killer whale, harbor seals and river otters. However,
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Relocating existing hatchery runs to benefit wild pink salmon could have negative impacts
on seabirds and marine mammals if fishing p  sures are shifted into areas used heavily
by these species. These impacts could be avoided by carefully choosing the location and
timing of the relocation.

SERVICE RESTORATION OPTIONS

Of the 11 service restoration options proposed for Alternative 4, 5 of them have potential
impacts on multiple species and habitats.

Building new backcountry, public recreation facilities has potential negative impacts on
all species if facilities are sited so as to increase human use of damaged habitats or other
areas supporting recovering species. Alternatively, properly sited facilities could "harden’
use areas and direct uses away from injured areas and promote undisturbed natural
recovery of injured resources.

Habitat acquisition and Special designations for recreational purposes could benefit
injured resources by protecting them from development and disturbances incompatible
with recreation. On the other hand, these options could, if not carefully implemented,
increase human use of damaged areas and slow natural recovery rates.

Spill_prevention and contingency planning could benefit all species by preventing
additional spills which would further compound existing injuries. ***where does this option
really go?

Replacing harvest opportunities by creating new salmon runs would benefit commercial
and sport fishermen. Positive multi-species impacts would result from benefits to the
many species which prey on salmon adults, eggs and juveniles. Benefits would be higher
in the case of stream stocking programs, since eggs, juveniles and adult would be
available to marine and terrestrial predators. This includes bald eagles, brown bears,
cutthroat trout and Dolly Varden, harlequin ducks, killer whale, harbor seals and river
otters. Terminal hatchery runs would provide fewer species with prey, since only adults
and juveniles would be available to marine predators.

Negative impacts include the possibility of increasing mortality of seabirds and marine
mammals due to interactions

with new commercial fisheries. Also, wild-stock pink salmon could possibly be impacted
by fish from new runs straying into wild streams. Lastly, new runs stocked into streams
which did not previously support salmon might harm resident fish through competition for
food and spawning habitat.

lIl. GEOGRAPHIC DISTRIBUTION
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Table 3 indicates the part of the spill area where the options will most likely be applied.
The areas may change as detailed project plannina is completed and as more is learned
about injury or recov..,. -

Most options are applied throughout the spill area. Many of the options involving fish are
applicable only in Prince William Sound including management plans for: cutthroat trout
and Dolly Varden char, herring, pink salmon, rockfish (also applied to Kenai), and Coghill
Lake fertilization. Projects involving sockeye are applied when applicable to Kenai and
Red Lake (on Kodiak).

IV. COST
Detailed cost estimates for Alternative 4 are contained in Table ; the allocation of these
costs is shown in Figure . Estimates of cost are approximate. No cost estimates are

included for Special designations and Spill prevention and contingency planning because
no particular designation is under consideration and spill prevention and contingency
planning appears to be well funded at present. However, these situations could change
over time. Actual costs will vary as new information about injury becomes available
through the monitoring program, new ideas are developed for appropriate restoration
options, and project planning proceeds.

The inflation-adjusted value of the remainder of the settlement fund is about $522 million.
Over half (57%) of this amount could be set aside for Habitat Protection. Monitoring
would require about 10%; Aministration/Information 9%; and Other Restoration actions
5%.

This scenario would leave 18% of the remaining settlement uncommitted. Uncommitted
funds could be held for unanticipated expenses, such as injuries identified through the
monitoring program, new options, or higher-than-projected costs for those already
considered. Another use of the balance could be to fund an endowment for ongoing
projects or for a research foundation. If the entire balance were invested in an
endowment it would yield about $2.6 million annually.
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ALTERNATIVE 4:

GEOGRAPHIC DISTRIBUTION

Archaeology

Archaeological site stewardship program

Cutthroat trout/
Dolly Varden

Intensify managment to protect injured
stocks

Herring

Intensify herring management to protect
injured stocks

Pink salmon

Intensify pink salmon management to
protect injured stocks

Rockfish

Intensify rockfish management to protect
injured stocks

Sockeye salmon

Intensify sockeye management to protect
injured stocks

Harbor seal

Reduce disturbance at marine mammal
haul -outs

Sea otter

Reduce disturbance at marine mammal
haul -outs

Marbled murrelet

Minimize incidental take by commercial
fisheries

Archaeology

Preserve archaeological sites and
artifacts

Sockeye salmon

Fertilize lakes to improve sockeye
rearing success

Sockeye salmon

Improve access to salmon spawning areas
with fish passes, etc.

Recreation

12.1

Construct new backcountry public
facilities

Rarlequin duck

13.1

Study: eliminate oil from mussel beds

Sea otter

13.2

Study: eliminate oil from mussel beds

MULTI-SPECIES

14.0

Accelerate recovery of upper intertidal
zone

Common murre

16.1

Increase murre productivity through
enhanced social stimuli

Pigeon guillemot/Common
murre (replacement)

Removal of introduced species in the
Aleutians

Common murre

17.2

Temporary predator control

Pigeon guillemot

17.2

Temporary predator control

X X
X X
X X
X X
X X
X X
X X
X X
X X
X X

X

X

X
X X




Commercial Fishing

18.0

Replace fisheries harvest opportunities
by creating new salmon runs

Sport Fishing

18.0

Replace fisheries harvest opportunities
by creating new salmon runs

Subsistence

30.0

Test subsistence foods for hydrocarbon
contamination

Archaeology

35.0

Negotiate with museums to acquire
replacements for looted artifacts

MULTI-SPECIES

37.0

Habitat protection and acquisition

MULTI-SPECIES

Land and water management actions

Killer Whale - AB pod

45.0

Study: Facilitate changes in black cod
fishery gear

Harbor Seal

46.0

Cooperative program with commercial
fishermen

Harbor Seal and
Sea Otter

47.0

Cooperative program with subsistence
users

Sockeye Salmon

48.0

Improve survival of salmon eggs and fry

Subsistence

49.0

Provide subsistence users access to
traditional subsistence foods

Pink salmon

Relocate existing hatchery runs







Alternative 4 - Moderate Restoration
Site stewardship program Archaeology Per 3 areas 195.0 195.0 1011010 1950.0 1950.0 950.0
.20 |Site patrol and monitoring Archaeology 300.0 300.0 300.0|Ltd 413|585 1200.0 900.0 500.0
2.10 |Intensify management Cutthroat/Dolly 255.0 200.0 300.0(Ltd 21 2] 2 510.0 400.0 600.0
2.20 |Intensify management Pacific herring 457.0 440.0 500.0|Ltd 3|12 4 1371.0 880.0 2000.0
2.30 {Intensify management Pink salmon 3000.0| 2000.0 5000.0Ltd 212 4 6000.0 4000.0 20000.0
2.40 |Intensify management Rockfish 593.0 550.0 700.0|Ltd 21| 4 1186.0 550.0 2800.0
2.50 |Intensify management Sockeye salmon 3000.0| 2000.0 5000.0 |tLtd 5| 2|5 15000.0 4000.0 7E100.0
4,30 |Feas Study: Reduce disturb Sea otter Ltd 120.0 80.0 540.0
9.00 (Minimize incidental take Marbled murrelet 1625.0 1100.0 2000.0
10.00 |Archaeol Res Protection Archaeology 4072.0 3250.0 7000.0
11.20 |Fertilize lakes Sockeye salmon Per lake 190.0 150.0 220.0!Ltd 3/11]65 570.0 150.0 “100.0
12.10 |[New backcountry rec facilities Recreation 1620.0 480.0 3256.0
13.01 [Eliminate oil from mussel beds Harlequin duck 491.0 340.0 641.0/|Ltd S| a)|7 2455.0 1360.0 4487.0
13.02 |Study: Elim oil fr mussel beds Sea otter
14.01 |Accelerate recovery of UIT Intertidal organisms 150.0 100.0 200.0|UR S 4 7 750.0 400.0 100.0
16.10 |Feas Study: Social stimuli Common murre Ltd 850.0 800.0 5500.0
17.10 |Remove introduced species Common murre UR 2500.0 1500.0 2500.0
17.21 |Temporary predator control Common murres 350.0 300.0 400.0|Ltd 5|5 |10 1750.0 1500.0 J00.0
17.22 | Temporary predator control Pigeon guillemot 200.0 150.0 250.0|Ltd 4 | 4 6 800.0 600.0 1500.0
18.01 |Replace harvest opportunities Comm fishing 5 projects 750.0 500.0 1000.0|Ltd 2 1 S 1500.0 500.0 5000.0
18.02 |Replace harvest opportunities Sport fishing 5 projects 750.0 250.0 1000.0|Ltd 2 1 5 1500.0 250.0 5000.0
30.00 {Test subsistence foods Subsistence 330.0 300.0 350.0|Ltd 3 /2|5 990.0 600.0 1750.0
35.00 {Aquire archaeol. artifacts Archaeology 225.0 150.0 300.0|Ltd 3133 675.0 450.0 100.0
37 .00 [Habitat protection/acquisition Multiple resources 313200.0| 234900.0 475100.0
40.00 |Land and water mgmt actions | Multiple resources - T
45.00 |Feas Study: Black cod gear Killer whale 30.0 30.0 30.0!Ltd 1 1 1 30.0 30.0 30.0
46.00 [Coop prgm-fishermen Harbor seal 50.0 30.0 100.0|Ltd 3|1 5 150.0 30.0 00.0
47.01 |Coop prgm-subsistence users Harbor seal 30.0 30.0 30.0{UR 10| 10| 10 300.0 300.0 00.0
47.02 |Coop prgm-subsistence users Sea otter e UR
48.02 {lmprove survival rates Sockeye salmon 4 projects 400.0 200.0 600.0]Ltd 3 1 5 1200.0 200.0 3000.0
49.00 |Access to traditional foods Subsistence Per village 53.0 50.0 60.0|UR" 10! 5 {10 530.0 250.0 00.0
51.00 |Relocate existing hatchery runs Pink salmon Per project Ltd
P1.00 |Administration Multiple resources 36500.0 5200.0 36500.0
P2.00 |Monitoring Multiple resources 41750.0 25250.0 57500.0
NB: All costs are expressed in units of $1,000 (1993 $). The inflation-adjusted value of the remainder of the settlement is about $52  nillion.
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Alternative 5 - Comprehensive Restoration

THEME

Take all effective actions to protect, restore and
enhance all injured resources and services.
Increase opportunities for human use in the
affected area.

VARIABLES

Injuries Addressed

All injured resources and services.

-Status of Resource Recovery

Resources not recovered and resources
recovered.

Actions

Effectiveness of Restoration

All effective actions.

Strategies for Public Use

Protect or increase existing use; or encourage
appropriate new use.

onitoring and information programs are included in all alternatives.
Restoration actions may be undertaken for injured resources, services, or their equivalents in all alternatives.

The goal of this alternative is for all injured resources and services to return or exceed

prespill levels. Table

lists the resources and services addressed in this alternative;

they are identical to those addressed in Alternatives 2 and 4. This alternative includes
actions that protect existing human uses that were injured and the resource base on
which they depend and also those actions that would increase existing use or create new
uses. An example of the last item is a new commercial facility on public land that attracts
different types of uses than had previously existed there.

RESQURCES

Population Decline Sublethal/Chronic Other SERVICES
Black oystercatcher Bald eagle Archaeology Commercial fishing
Common murre Cutthroat trout Recreation
Harbor seal Dolly Varden Sport fishing
Harlequin duck Killer whale Subsistence
Intertidal organisms Pacific herring Wilderness
Marbled murrelet Pink salmon

Pigeon guillemot River otter

Sea otter Rockfish

Sockeye salmon
*Subtidal organisms

* Resources and services for which no restoration action(s) are included in this alternative.

Table . Resources and Services Addressed in Alternative 5.




Restoration Options. Among the many restoration ideas suggested by scientist,
agencies, and the public, 38 meet the criteria for this alternative. Of these, 21 are
identical t_ .hose in Alternative 3; and 7 are iuotical to theoo .1 Alternative 4. Theo.o is
at least one effective restoration action for ich injured resource or service except
subtidal organisms. Table lists restoration options by resource or service. These
options are presented as potential projects which have already been evaluated; they are
not proposals. Over time, other options are likely to be proposed which may be superior
to those listed here.

In this alternative, Restoring salmon harvest opportunities for commercial and sport fishing
could continue after wild stocks of salmon recover to prespill levels. Testing subsistence
foods for hydrocarbon contaimination and providing Access to traditional foods in areas
outside the spill-affected area could be continued only after subsistence resources and
use return to prespill levels. In addition, funding for New backcountry public recreation
facilities and Planning and marketing of public land for commercial recreation facilities,
Visitor centers, and Marine environmental institute would be considered to protect or
increase existing recreational uses or encourage new ones. Habitat Protection and
Acquisition would apply to only the following resources and services:

Black oystercatcher Bald eagle Recreation
Harlequin duck Cutthroat trout Wilderness
Marbled murrelet Dolly varden
Sockeye salmon Pink salmon

Monitoring

Monitoring under this alternative is designed to assess the effectiveness of restoration
options used in combination

inclusive of managing human uses, directly manipulating resources and services,
protecting and acquiring critical habitat, and replacing or acquiring the equivalent of
injured resources and services. Monitoring of this type is designed to identify where
additional restoration activities may be appropriate, and determine when injury is delayed.

This alternative also includes the provision to monitor the dynamics of other ecological
components, e.g., those important in the food chain (web) of injured species. This type
of monitoring is useful in detecting residual effects of the oil spill many years removed
form the event, and it provides a baseline from which to assess the impacts of future oils
spills and other disturbance. It also generates a database that facilitates greater
understanding of how our changing environment affects the species that we manage and
protect.

For those resources and services where little can be done to accelerate recovery, e.qg.,
sea otters, Alternative 5 also includes provision to determine when natural recovery will
restore injured resources and services to their pre-spill conditions. It also is assumed that
normal agency management and monitoring will not be duplicated.
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Under this alternative, monitoring will be conducted for all injured resources and services,
irregardless of the severity of injury or our understanding of the status of recoverv.
Monitoring will be conducted in conjunction with all restoration measures implemen.c.,
even those that we are less certain will

produce a beneficial effect. Monitoring recovery of injured services also will be
undertaken in association with restoration measures designed to protect, restore, and to
increase (enhance) existing (pre-spill) human-use activities.

Monitoring will be conducted on and in surface waters, on tidelands, and on adjacent
uplands including their watersheds in Prince William Sound and the Gulf of Alaska.
Monitoring also will be conducted outside the spill affected area to measure the
effectiveness of replacement and acquisition of equivalent resources and services options,
e.g. eliminate predators from marine bird colonies on Aleutian Islands, included in this
alternative.

Monitoring will continue dependent upon the severity and duration of injuries resulting
from the oil spill and the time necessary to establish a trend for recovery. Some
monitoring components, e.g., those designed to document long-term trends in the health
of the affected ecosystem, would continue in perpetuity if supported by an endowment.

Resources to be monitored include but are not restricted to affected floral (sea grasses
and seaweeds) and faunal (Marine mammals, marine birds including sea ducks), etc. See
complete list of resources and services to be monitored in Alternative 1.

Costs of monitoring for this alternative is $6.0 million per vear with a range of $5.0-$7.0
million per vear. Of the $6.0 million per year figure, $4.0 million is allotted to monitoring
the effectiveness of restoration; $1.0 million per year is allotted to _monitoring natural
recovery: and $1.0 million per year is allotted to monitoring long-term trends in the health
of the ecosystem.
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Restoration Options for Alternative 5

"RRENTTRCE/SERVICE

RESTORATION Ol . fON -

Black oystercatcher

14.0 Accelerate recovery of upper
intertidal zone

’40 0 Land and water management actions

common mnmurre

4.1 Reduce disturbance at marine bird
colonies

16‘l ‘Study: Increase product1v1ty w1th;
enhanced social stimuli s .

16.2 Study: Improve physical
characteristics of nest sites

17.1 Removal of 1ntroduced spec1es ‘in
Aleutians
17.2 Temporary predator: control

Harbor seal

4.2 Reduce disturbance at marine mammal
haul-out areas

46.0 ‘Cooperative program w1th commerc1al
fishermen

47.0 Cooperative program with subsistence
users

Harlegquin duck

8 1 Develop sport harvest guldellnes

13 l‘Study Eliminate 011 frommmussel 7
beds ’
37 0 Habitat protectlon and vaUlSltlon

Intertidal organisms

1470 Accelerate recovery of upper .
intertidal =zone

Marbled murrelet

9 0 Minimize incidental- take : :
37.0 Habitat protection .and. acqu151tlon
40,0 Land and water management*actlons

Pigeon guillemot

17 ‘1 Removal of introduced spe01es ln the
Aleutlans i
17. 2 Temporary predator contro

Sea otter

4 2 Study: Reduce dlsturbanc
mammal haul-outs : :
13:2 Study: eliminate oil from»mussel
beds o
47.0 Cooperative program ‘with sub51stence
users e
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Sockeye salmon

rearing:success

11.3 Improve access to spawning areas

37.0 1

with flsh passes, etc.

48.0

Subtidal organisns

"None

fry

Bald eagle

Cutthroat trout

'52 1 Intens1fy management toﬁ”

1njured ‘stocks®

19 0 Anadromous stream catalogue

Dolly Varden

Killer whale

Pacific herring

}protect 1njured stocks

Pink salmon

Eprotect injured stocks.

2 3 IntenS1fy salmon managem nt

11.1 Construct spawning channels and
instream improvements
11.3 Improve access to spawning areas
with fish passes, etc.

19.0 Anadromous streams catalogue

137.0 Hab
4040

48.0 Improve survival of salmon eggs and
fry

-51:0 RelOcateCeXlstiﬁg,ﬁatchef&ﬁ_;t

River otter

8.2 Develop trapplng harvest guldellnes

Rockfish

vprotect injured stocks .

2 4 Intens1fy rockflsh managemen

NN



r;rchaeology 1.1 Site stewardship" program'*f

te oatro n<lxonltorlng
10.0 Preserve archaeologlcal sites and
artifacts

35.0 Acquire replacements for artlfacts
from the spill area. i -

Commercial fishing 18.0 Replace salmon. harvestiopportunltles

Recreation 12.1 New backcountry publl
facilities

recreatlon”

12.2 Plan and market public land for
commercial recreational facilities

33.0 Visitor centers

34.0 Marine environmental institute

37.0 Habitat protectlon:andtacqulsltlon'

40.0 Land and water management“actions
Sport fishing '18.0 Replace salmon- harQest‘opportunltles
Subsistence 18.0 Replace salmon harvest opportunltles

30.0 Test sub51stence'foods for
hydrocarbon contamlna 1
49.0 Provide access to tr dltlonal
subsistence foods :

50.1 Develop subsistence mariculture
sites

50.2 Develop bivalve shellfish hatchery
and research center

Wilderness and non- 37.0 Habitat protectlon and acqulsltlon
use values 40.0 Land and water management- actions

Included in Alternatives 2, 3 or 4

Table . Restoration Options for Alternative 5.

EVALUATION
I. EFFECT ON THE RECOVERY OF RESOURCES:
A. MARINE MAMMALS

Harbor seals (first priority): At present, disturbance of harbor seals at their haulout
sites is not believed to be a significant problem, therefore reducing disturbance at marine
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mammal haulout sites (option 4.0) has less effectiveness than the other two options
proposed. However, this option would ensure that disturbance remains minimal and

otects harbc eal -om additione Hup mortality that could b :aused if disturbance
_atterns  ange.

The two options which have the greatest potential to benefit harbor seals are: Develop
a cooperative program with subsistence users, and Develop a cooperative program with
commercial fishermen. These programs which will help provide greater management by
coordinating managers, researchers, subsistence users and commercial fishermen.
These options are in the first priority level for Alternative 6.

Killer whales - AB pod (first priority): The most effective option to provide protection
for the AB pod is an option to determine the feasibility of facilitating gear changes in the
black cod fishery from long-lines to pots. If this option is feasible it would prevent the
whales from marauding the catch and eliminate the need for fishermen to defend their
harvest.

Sea otters (first priority): The option believed to have the greatest ability to effect the
overall sea otter population is to Develop a cooperative program with subsistence users.
This option would help ensure that the sea other population fully recovers to its pre-spill
level and sustain any changes in harvest levels. In addition, the special study of
Eliminating oil from oiled mussel beds could be highly effective (25% to over 50%) in
improving the weanling pups survival and recruitment rates if oiled mussel beds are
determined to be a major reason for the poor weanling survival.

Very little is known about the effects of disturbance from boat traffic or from harvest and
development of coastal lands. A special study which investigates the impact of such
activities would determine if Option 4, reducing disturbance at marine mammal haulout
sites and concentration areas or Option 37, habitat protection and acquisition should be
implement to protect the injured sea otter population.

B. TERRESTRIAL MAMMALS

River otters: If the injury to the river otter population is not chronic from reduced habitat
quality, then an option to develop sport and trapping harvest guidelines could be
beneficial in restoring the population.

C. BIRDS

Bald eagles: Habitat protection and acquisition is the only option that is likely to provide
direct benefit to the bald eagle population. Because there are already mandatory
protection for bald eagles, the benefits from this option will be limited.

Black oystercatchers (first priority): Special designations that protect areas where
black oystercatchers concentrate (usually subadults and failed breeders), or restrict
access to injured beaches with serveral breeding pairs may improve the rate of recovery
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by about 10%. In localized, site-specific areas the rate of recovery may be improved by
10 - 24% by implementing the special study option to accelerate recovery of the upper
atertidatl zoni #14

Common murres (first priority): There are two options which have the potential to
greatly influence the rate of recovery for common murres; however, preliminary work
would need to be completed before the effectiveness can be adequately evaluated.
These options are: (#16.1) Enhancing the social stimuli, and (#17.2) Predator control
to benefit marine birds. (note: greater detail provided in Alternative 3.) In addition, a
feasibility to examine the effectiveness of modifying the characteristics of the nesting
ledges may provide another option to improve the recovery rate.

Other options which would provide less direct benefits, but would effect a larger portion
of the colonies include reducing disturbance at marine bird colonies, which could reduce
the recovery time by 10 -24%; and special designations which would have the same effect
but cover an even broader geographic area.

Harlequin ducks (first priority): Protecting nesting habitat (#37 Habitat protection and
acquisition) for harlequin ducks can prevent habitat loss which could prevent the
population from fully recovering to its prespill level. In addition, in localized areas the
special study Eliminating oil from oiled mussel beds (#13) has the potential to improve
the rate of recovery of a localized area by 25 - 50%; however, at this time there are too
many unknowns to be certain of its effectiveness.

The current early season closure for hunting harlequin ducks is believed to be benefiting
the rate of recovery by 10 - 24%. Additional late season closures are expected to provide
only minor added benefits.

Marbled murrelets (first priority): Protecting habitat (options #37 Habitat protection
and acquisition and #40 Special designations) would ensure that the marbled murrelet
population could recover to is prespill levels once the population decline is reversed.
Protecting the coastal waters could also benefit their prey which may help stabilize the
population more quickly. In localized areas, option #9 Minimizing incidental take of
marine birds could provide additional help to stabilize the population.

Pigeon guillemots (first priority): Option #17.2 Predator control to benefit marine birds
has the potential to increase productivity by 25-50 % at very site specific locations;
however, predation levels at colonies within the injured area have not been documented
and this option may not be needed should predation levels be low. Preliminary work
must be completed before this option can be adequately evaluated.

Pigeon guillemots are fairly tolerant of human activities, however, it is important to protect
nesting habitat from erosion and other degradation. Habitat protection and acquisition
of lands immediately adjacent to the coast would prevent the population decline from
accelerating due to lost nesting habitat.
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D. FISH

Cutthroat trout: Option 2 Intensify fisheries management to protect injured stocks would
benefit both c_.....oat trout and allow the " fishery = ° dened as early as 1998.
It can also be used to enhance the injured stocks an additional 5-10% above the pre-spill
population level.

Habitat protection and acquisition is believed to be especially important for cutthroat trout
in Prince William Sound because they are at the northern extent of their geographic range
and are believed to be more vulnerable to habitat alterations. Likewise, updating the
Alaska anadromous stream catalog would help ensure that all injured stocks are identified
and protected.

Dolly Varden trout: Option 2 Intensify fisheries management to_protect injured stocks
would benefit the Dolly Varden trout population by determining the maximum sustained
yield and documenting the sport fishery the fishery could be managed to protect injured
stocks. It can also be used to enhance the injured stocks an additional 5-10% above the
pre-spill population level.

Herring: The extent of injury to herring is still unknown. Option 2 Intensify fisheries
management to protect injured stocks could improve the rate and degree of recovery by
more than 50% if it is necessary. The option would allow for increased precision in stock
assessment which would allow for manipulation of the harvest levels to counter all but the
most extreme levels of injury.

Pink salmon: The coded-wire tagging and stock separation information that would be
gained from an intensified fisheries management program (option 2) would help ensure
that the wild stock population fully recover and could accelerate the recovery rate as
much as 50% over natural recovery. Relocating existing hatchery runs (option 51) could
substantially improve the recovery of wild stocks by reducing interception rates by 25 -
50%. The benefits of this option would be fairly localized.

Other options that could provide additional benefit to specific streams if implemented in
conjunction with option 2 included: Improve survival of salmon eggs to fry, which could
also provide short-term enhancement (10 - 24%); improve access to salmon spawning
areas by building fish passes or removing barriers, could improve recovery and provide
long-term enhancement; construct salmon spawning channels and other instream
improvements could increase spawning production by 10 -20 %. Unfortunately there are
very few locations that these options can be implemented so the overall effectiveness on
the population is limited.

Habitat protection and acquisition could provide protection to habitat for 10 - 30% of the
population, especially for stocks found outside of Prince William Sound where more pinks
spawn above the intertidal zone. The added protection from this option and from
updating the anadromous stream catalog could increase the overall population by 10%.
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Rockfish: The only option that would have notable benefits to the rockfish population
regardless of the injury level is to intensify the fisheries management. The added
information will help direct the harvest to_.compensate for injury from the oil spill.

Sockeye salmon - Kenai river and Red Lake (first priority): Option 2 [ntensify fisheries
management to protect injured stocks is the single most effective option for aiding and
protecting the two injured systems. With this option the risk of overescapements on the
Kenai River could be reduced from 25% to 10%. In combination with management, and
under the right environmental conditions, option #48 (Improve the survival of salmon eags
to fry) could be very effective for the Kenai river system. Improving survival of salmon
eggs to fry could stimulate recovery so is complete around the year 2000. Monitoring of
the plankton population and salmon escapement must occur in 1994/95 in order to
supplement fry production in 1995.

Improving access to salmon spawning areas by building fish passes or removing barriers
(11.3) can be used to enhance the Red Lake population by 10 - 24%. In addition Habitat
protection and acquisition may be used to protect specific areas of the Kenai River
drainage or to protect the watershed that feeds into Red Lake.

E. COASTAL HABITAT

Coastal habitat - subtidal: At this time, no effective options have been identified that
could help the recovery of subtidal organisms.

Coastal habitat - upper intertidal (first priority): Option 14 - Accelerate the recovery
of the upper intertidal zone may prove to greatly increase the recovery time on a very
localized basis. Experts have estimated that the option could increase the rate of
recovery by 25 to 50%; however, the techniques are experimental and are not likely to be
applied on a broad scale.

EFFECT ON THE RECOVERY OF SERVICES

Archaeology. Restoration of archaeological resources cannot regenerate what has been
destroyed, but it can successfully address the prevention of further degradation and loss
of both sites and the scientific information they contain. Site stewardship program, Site
patrol and monitoring, and Preservation of archaeological sites and artifacts are highly
effective techniques to protect archaeological resources in the spill-affected area. The last
option entails some physical repair and data recovery. Acquiring replacements for
artifacts from the spill area would be a moderately effective means of preserving and
studying artifacts which were taken from the oil spill area prior to the spill and are
currently in the possession of museums and agencies.

Commercial Fishing. Replacing harvest opportunities by creating new salmon runs is
a highly effective method of replacing commercial fishing opportunities lost due to fishing
closures or reduced harvest of species injured by the spill. In this alternative, the newly
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created runs could continue after wild stocks recover.

lecreatior  hree of the restoration actions included for recreation serve primarily to
protect existing uses ¢ _ their resource base. Habitat protection and Special
designations are the primary means of protecting  reation. However, in limited
situations New backcountry public recreation facilities could protect both recreation and
the resources on which it depends by, for example, providing an outhouse in a heavily
used area.

Planning an marketing new commercial facilities on public land would be an effective way
of encouraging new recreational uses of the spill area. Creating new_visitor centers or
building a Marine environmental institute would encourage new uses of the spill area.
These options are also effective ways to disseminate information about spill injuries,
recovery, and how the public can modify their uses of the area to maximize recovery.

Sport fishing. Replacing harvest opportunities by creating new salmon runs is a highly
effective method of replacing sport fishing opportunities lost due to fishing closures or
reduced harvest of species injured by the spill. In this alternative, the newly created runs
could continue after wild stocks recover.

Subsistence. Testing subsistence foods is expected to be an effective way of restoring
confidence in the safety of subsistence resources withing the spill area. Concern over
the safety of subsistence resources is believed to be one of the reasons subsistence
harvests have not yet returned to pre-spill levels. Providing Access to_traditional foods
in areas outside the spill-affected area would be a highly effective way of restoring lost
use. Both projects would be continued until subsistence resources and use have
recovered to pre-spill levels.

Developing subsistence mariculture sites and Funding a shellfish_hatchery and technical
research center would benefit subsistence users by providing a source of uncontaminated
shellfish for their diets. Given that traditional shellfish beaches may remain contaminated
for several years, or be perceived to be contaminated, these options create moderate
improvements in the rate and degree of recovery.

Replacing harvest opportunities by creating new salmon runs is an effective method of
replacing subsistence harvest opportunities lost due to fishing closures or reduced
harvest of species injured by the spill. New runs of saimon could replace other sources
of food which are perceived as unsafe to eat, such as some shellfish and marine
mammals. The option would result in moderate increases in the rate and recovery of
subsistence. In this alternative, the newly created runs could continue after wild stocks
recover.

Wilderness. Habitat protection amd acquisition is a highly effective means of preventing
additional injury to wilderness; Special designations would provide an increased level of
resource protection compatible with preservation of wilderness values.
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II. MULTI-SPECIES IMPACTS OF PROPOSED OPTIONS
IESOURC RESTORATIOl )PTIONS

11 of the resource restoration options identified in Alternative 5 could potentially have
significant multiple-species and habitat impacts.

Habitat protection and acquisition targetting harlequin ducks, bald eagles, marbled
murrelets, pink and sockeye salmon, cutthroat trout and Dolly Varden would protect
coastal fringe areas, riparian zones, watersheds and other uplands. Protection of these
areas will have far reaching effects on other resources that depend on these areas and
the species which utilize them. Some of the other species that would benefit from
implementing these options are: Sitka black-tailed deer; brown bears, black bears, river
otters, and several species of fish and birds. Special designations targetting pink salmon,
black oystercatchers and marbled murrelets would benefit all other species utilizing
anadromous streams, intertidal areas and old growth forests.

For pigeon guillemots and common murres it is possible that reducing predators near
nesting _colonies would be very effective in helping the colonies recover. If it is
determined that predation is a serious problem at injured colonies then implementation
of this option could be considered. This option would also benefit other species that are
preyed upon by the gulls and weasels. Even though implementing this option for either
murres or guillemots would not have a long-term effect on the predator population there
is obviously a negative ecological cost to the predators. Therefore, the ecological costs
and benefits will be carefully weighed to determine if the option should be implemented.

There were no options identified that would have the effectiveness level required in this
alternative that would benefit black oystercatchers; however, if habitat protection were
extended to the coastline, black oystercatcher and pigeon guillemot habitat would be
protected. In addition, two of the special studies could benefit black oystercatchers if
implemented in areas which are have, or had, high use.

These special study options include eliminating oil from oiled mussel beds and
accelerating the upper intertidal. Both of these options affect lower levels of the food
chain which can benefit many species. For instance, accelerating the growth rate of the
seaweed Fucus would accelerate the colonization of invertebrates such as limpets.
Limpets are one of the main prey species for black oystercatchers whose eggs and
chicks are preyed upon by gulls, ravens, and some mammalian predators. Limpets and
other small invertebrates are consumed by other species which are then taken by birds,
river otters, etc. Although both of these special study options have effects on many
species, they are not likely to be applied on a broad scale to benefit more than a localized
area.

Constructing spawning channels, Fertilizing lakes to improve sockeye rearing SUCCESS,
Improving access to spawning areas and Increasing survival of juvenile salmon are all
options which could benefit marine and terrestrial predators which feed on salmon eggs,
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juvenile and adults. This includes bald eagles, brown bears, cutthroat trout and Dolly
Varden, harlequin ducks, killer whale, harbor seals and river ¢ __3rs. However, the options
ieed tc e carefull mplemented s. 1. ol lo exceed th_ _arrying capaclty of the
ec_system by lucing large numbers of new fish. In addition, when these options
result in new harvest patterns, care should be taken to minin 3 impacts on existing
fisheries as well as interactions with seabirds and marine mammals.

Updating the anadromous stream catalogue for any one species has the benefit of
providing increased regulatory protection for all anadromous species, as well as resident
fish. This includes all salmon species, trout and Dolly Varden.

Relocating existing hatchery runs to benefit wild pink salmon could have negative impacts
on seabirds and marine mammals if fishing pressures are shifted into areas used heavily
by these species. These impacts could be avoided by carefully choosing the location and
timing of the relocation.

SERVICE RESTORATION OPTIONS

8 of the service restoration options proposed for Alternative 5 have potential impacts on
multiple species and habitats.

Building new backcountry, public recreation facilities has potential negative impacts on
all species if facilities are sited so as to increase human use of damaged habitats or other
areas supporting recovering species. Alternatively, properly sited facilities could 'harden’
use areas and direct uses away from injured areas and promote undisturbed natural
recovery of injured resources.

Planning_and marketing new commercial facilities on public land could potentially have
negative impacts on all injured species. Human use of the area would be substantially
increased and would result in disturbance of recovering species. Impacts could be
reduced by siting new facilities near population centers or along heavily travelled routes.

Habitat _acquisition and Special designations for recreational purposes could benefit
injured resources by protecting them from development and disturbances incompatible
with recreation. On the other hand, these options could, if not carefully implemented,
increase human use of damaged areas and slow natural recovery rates.

Creating new visitor centers or building a Marine environmental institute could benefit all
injured resource by increasing public awareness of the nature of injury and recovery, and
why it is important not to create additional human disturbances in damaged areas.
However, if new visitor centers were sited in areas which would increase human use of
recovering habitats, natural recovery would be slowed. This could be avoided by siting
centers near existing population centers.

Spill prevention and contingency planning could benefit all species by preventing
additional spills which would further compound existing injuries. ***where does this option
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really go?

teplacing harvest opportunities by creating new salmon runs would benefit commer.._..

and sport fishermen. . ositive multi-species impacts would result from benefits to the
many species which prey on salmon adults, eggs and juveniles. Benefits would be higher
in the case of stream stocking programs, since eggs, juveniles and adult would be
available to marine and terrestrial predators. This includes bald eagles, brown bears,
cutthroat trout and Dolly Varden, harlequin ducks, killer whale, harbor seals and river
otters. Terminal hatchery runs would provide fewer species with prey, since only adults
and juveniles would be available to marine predators.

Negative impacts include the possibility of increasing mortality of seabirds and marine
mammals due to interactions

with new commercial fisheries. Also, wild-stock pink salmon could possibly be impacted
by fish from new runs straying into wild streams. Lastly, new runs stocked into streams
which did not previously support salmon might harm re5|dent ﬂsh through competition for
food and spawning habitat.

lIl. GEOGRAPHIC DISTRIBUTION

Table 3 indicates the part of the spill area where the options will most likely be applied.
The areas may change as detailed project planning is completed and as more is learned
about injury or recovery.

Most options are applied throughout the spill area. Protective options are for the most
part applied throughout the spill area. Active restoration projects targeting specific
biologic conditions apply where the injury occurred. Others involving more wide-spread
injuries such as those targeting recreation and education apply over more regions.

IV. COST
Detailed cost estimates for Alternative 5 are contained in Table _; the allocation of these
costs is shown in Figure . Estimates of cost are approximate. No cost estimates are

included for Special designations and Spill prevention and contingency planning because
no particular designation is under consideration and spill prevention and contingency
planning appears to be well funded at present. However, these situations could change
over time. Actual costs will vary as new information about injury becomes available
through the monitoring program, new ideas are developed for appropriate restoration
options, and project planning proceeds.

The inflation-adjusted value of the remainder of the settlement fund is about $522 million.
Less than half (42%) of this amount could be set aside for Habitat Protection. Monitoring
would require about 12%; Aministration/Information 10%; and Other Restoration actions
18%.

This scenario would leave 18% of the remaining settlement uncommitted. The balance
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could be held for unanticipated expenses, such as injuries identified through the
monitoring program. new options, or higher-than-projected costs for those already
considered. Anothe. uov o liiv wuwnns would be to fund an endowment for ongoing
projects or for a irch foundation. T stimated amount of the balance could yield
about $2.6 million annually through an endowment.

V. PRIORITY

The theme of this alternative includes all beneficial restoration options for all levels of
injury from the Exxon-Valdez oil spill. When addresses implementation, first priority is to
be placed on restoration options that address species with population level injuries. We
have identified these species and the proposed options by highlighting first priority after
the resource name under the effectiveness in this Evaluation section.
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ALTERNATIVE 5:

GEOGRAPHIC DISTRIBUTION

Archaeology

Archaeological site stewardship program

Cutthroat trout/
Dolly Varden

2.1

Intensify managment to protect injured
stocks

Herring

2.2

Intensify herring management to protect
injured stocks

Pink salmon

2.3

Intensify pink salmon management to
_protect injured stocks

Rockfish

2.4

Intensify rockfish management to protect
injured stocks

Sockeye salmon

2.5

Intensify sockeye management to protect
injured stocks

Common murre

4.1

Reduce disturbance at marine bird
colonies

Harbor seal

4.2

Reduce disturbance at marine mammal
haul -outs

Sea otter

4.2

Reduce disturbance at marine mammal
haul -outs

Harlequin duck

8.1

Develop sport harvest guidelines for
injured species

River otter

8.2

Develop trapping guidelines for injured
species

Marbled murrelet

9.0

Minimize incidental take by commercial
fisheries

Archaeology

10.0

Preserve archaeological sites and
artifacts

Pink salmon

1.1

Construct salmon spawning channels and
instream improvements

Sockeye salmon

1.2

Fertilize lakes to improve sockeye
rearing success

Pink salmon

1.3

Improve access to salmon spawning areas
with fish passes, etc.

Sockeye salmon

Improve access to salmon spawning areas
with fish passes, etc.

Recreation

12.1

Construct new backcountry public
facilities

Recreation

12.2

Plan and market new public facilities on
public land
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Harlequin duck

Study: eliminate oil from mussel beds

Sea otter

Study: eliminate oil from mussel beds

MULTI-SPECIES

Accelerate recovery of upper intertidal
zone

Common murre

16.1

Increase murre productivity through
enhanced social stimuli

Common murre

16.2

Improve physical characteristics of
murre nest sites

Pigeon guillemot/Common

murre (replacement)

1A

Removal of introduced species in the
Aleutians

Comon murre

17.2

Temporary predator control

Pigeon guillemot

17.2

Temporary predator control

Commercial Fishing

18.0

Replace fisheries harvest opportunities
by creating new salmon runs

Sport Fishing

18.0

Replace fisheries harvest opportunities
by creating new salmon runs

Subsistence

18.0

Replace fisheries harvest opportunities
by creating new salmon runs

Cutthroat Trout

19.0

Anadromous stream catalogue

Pink salmon

19.0

Anadromous stream catalogue

Subsistence

30.0

Test subsistence foods for hydrocarbon
contamination

Recreation

33.0

Visitor centers

Recreation

34.0

Marine environmental institute

Archaeology

35.0

Negotiate with museums to acquire
replacements for looted artifacts

MULTI-SPECIES

Habitat protection and acquisition

MULTI-SPECIES

Land and water management actions

Killer Whale - AB pod

Study: Facilitate changes in black cod
fishery gear

Harbor Seal

Cooperative program with commercial
fishermen

Harbor Seal and
Sea Otter

Cooperative program with subsistence
users

Pink Salmon

48.0

Improve survival of salmon eggs and fry

X X
X X
X X

X
X X
X X

X
X X
X X
X X

X
X X
X X
X X

X
X X




Sockeye Salmon 48.0 Improve survival of salmon eggs and fry

Subsistence 49.0 Provide subsistence users access to
traditional subsistence foods

Subsistence 50.1 Develop subsistence mariculture sites

Subsistence 50.2 Develop bivalve shellfish hatchery and
research center

Pink salmon 51.0 Relocate existing hatchery runs
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Alternative 5 - Comprehensive Restoration |
1.10 |Site stewardship program Archaeology Per 3 areas 1956.0 195.0 195.0|Ltd [10]10/10 1950.0 1950.0 1950.0
1.20 |Site patrol and monitoring Archaeology 300.0 300.0 3000|td | 4|35 1200.0 900.0 1500.0
2.10 |Intensify management Cutthroat/Dolly 255.0| 200.0 3000/Ld | 2] 2] 2 510.0 400.0 600.0
2.20 |Intensify management Pacific herring 457.0 440.0 500.0iLtd | 3| 2! 4 1371.0 880.0 2000.0
2.30 |Intensify management Pink salmon 3000.0| 2000.0 5000.0|Ltd 212 4 6000.0 4000.0 20000.0
2.40 |Intensify management Rockfish 593.0 550.0 700.0|Ltd 211 | 4 1186.0 550.0 2800.0
2.50 |Intensify management Sockeye salmon 3000.0| 2000.0 5000.0|ltd | S| 2] 5 15000.0 4000.0 25000.0°
4.10 |Reduce disturbance Common murre Ltd 330.0 185.0 640.0;
4.20 |Reduce disturbance Harbor seal Ltd 330.0 185.0 640.0
4.30 |Feas Study: Reduce disturb Sea otter Ltd 120.0 80.0 640.0
4.40 |Reduce disturb public info Multiple resources 40.0 30.0 50.0|Ltd | 1] 1|1 40.0 30.0 50.0
450 |Reduce disturb field presence  [Multiple resources 438.0 390.0 486.0|td | 10| 10| 10 4380.0 3900.0 4860.0
8.10 |Sporttrap harvest guidelines  |Harlequin duck 15.0 10.0 30.0[UR [ 2112 30.0 10.0 60.0
8.20 |Sportitrap harvest guidelines | River ofter 15.0 10.0 30.0{UR | 2| 1 30.0 10.0 60.0
9.00 |Minimize incidental take Marbled murrelet 1625.0 1100.0 2000.0
10.00 |Archaeol Res Protection Archaeology 4072.0 3250.0 7000.0
11.10 | Salmon spawn channels etc Pink salmon 9 total | 5790| 579.0] 579.0/itd | 6| 6|6 34740 34740 3474.0
11.20 |Fertilize lakes Sockeye salmon Per lake 190.0|  150.0 2200|lid | 3, 1|5 570.0 150.0 1100.0
11.31 |Fish passes and access Pink salmon ipasses | 2500| 64.0| 1900.0|Ltd | 6| 6|10 1500.0 384.0 19000.(
11.32 |Fish passes and access Sockeye salmon 2 passes 100.0 25.0 800.0|lid | 6] 610 600.0 150.0 8000.(
12.10 | New backcountry rec facilities  |Recreation 1620.0 480.0 3256.(
12,20 |PIn/mkt comm rec faciities  |Recreation | 2750/ 200.0]  350.0(Ud | 1] 1] 1 2750|2000 350.(
13.01 |Eliminate oil from mussel beds |Harlequin duck 491.0 340.0 6410|ltd | 51 4] 7 24550 1360.0 4487 (
13.02 | Study: Elim oil fr mussel beds | Sea otter
14.01 |Accelerate recovery of UIT Intertidal organisms 150.0 100.0 2000/UR | 5| 4| 7 750.0 400.0 1400.(
14.02 | Accelerate recovery of UIT Black oystercatchers
16.10 |Feas Study: Social stimuli Common murre Ltd 850.0 800.0 5500.!(
16.20 |Feas Study: Impr nest sites Common murre Ltd 850.0 800.0 5500.1
17.10 | Remove introduced species Common murre UR 2500.0 1500.0 3500.¢
17.21 | Temporary predator control Common murres 350.0| 300.0 400.0|4d | 5] 510 1750.0 1500.0 4000.0
17.22 | Temporary predator control Pigeon guillemot 200.0| 150.0 2500|ltd | 4] 4|6 800.0 600.0 1500.0
18.01 {Replace harvest opportunities | Comm fisking S projects 750.0| 500.0| 1000.0|ltd | 2] 1|5 1500.0 500.0 5000.0
18.02 |Replace harvest opportunities | Sport fishing 5 projects 750.0| 250.0| 1000.0|ltd | 2] 1|5 1500.0 250.0 5000.0
18.03 |Replace harvest opportunities | Subsistence S projects 750.0|  250.0]  1000.0|ltd | 4 { 1|10 3000.0 250.0 10000.0

NB: All costs are expressed in units of $1,000 (1993 $).

The inflation-adjusted value of the remainder of the settlement is about $522 million.



19.01 |Anad Stream Catalogue Cutthroat trout PWS 335.0 3ob.o 4000/Ltd | 11 1] 1 335.0 300.0 400_0
19.02 |Anad Stream Catalogue Pink salmon PWS/Afog 650.0|  600.0 800.0ILtd | 11 1] 1 650.0 600.0 800.0
30.00 | Test subsistence foods Subsistence 330.0| 300.0 350.0|ttld | 3] 25 990.0 600.0 1750.0
33.00 | Visitor center Recreation Per 5000 sf Ltd 1000.0 750.0 1750.0
34 00 [Marine environmental institute Recreation Ltd 42000.0 42000.0 42000.0
35.00 |Aquire archaeol. artifacts Archaeo.ogy 225.0| 150.0 3000]|Lid | 31313 675.0 4500 900.0
37.00 | Habitat protection/acquisition Muitiple resources 234900.0| 234900.0 47500(
40 00 | Land and water mgmt actions  |Multiple resources

45,00 |Feas Study: Biack cod gear Killer whale 30.0 30.0 300lutd [ 1711 30.0 30.0 30.0
46.00 | Coop prgm-fishermen Harbor seal 50.0 30.0 100.0iltd | 3| 115 150.0 30.0 500.0
47.01 |Coop prgm-subsistence users  {Harbor seal 30.0 30.0 30.0{UR |10]10]10 300.0 300.0 300 0
47.02 | Coop prgm-subsistence users | Sea otter UR

48 01 |Improve survival rates Pink salmon 4 projects 400.0 200.0 600.0| Ltd 1

4802 |Improve survival rates Sockeye salmon 4 projects 400.0| 200.0 600.0(ltd | 3| 1 1200.0 200.0 3006«
49 .00 |Access to traditional foods Subsistence Per village 53.0 50.0 60.0|UR |10] 5!10 530.0 250.0 600.C
50.10 |Subsistence mariculture sites Subsistence 550.0 180.0 600.0]Ltd 31 2] 4 1650.0 360.0 2400.C
50.20 | Bivalve shellfish hatchery etc | Subsistence 1000.0! 1300.0| 2500.0|ltd | 3| 2] 4 3000.0]  2600.0 10000 "
51.00 | Relocate existing hatchery runs | Pink saimon Per project Ltd

P1.00 |Administration Multiple resources 36500.0 5200.0 36500 Nt
p2.00 | Monitoring Multiple rasources 52250.0 25250.0 52500

NB: All costs are expressed in units of $1,000 (1993 ).

The inflation-adjusted value of the remainder of the settlement is about $522 million.



COMPARISON OF ALTERNATIVES

' Alternatives: | 1 2

3 4 5
| Administration 1% 4% 6% 7% 7%
Monitoring 5% 5% 7% 8% | 10%
Other Restoration - - 7% 10% | 22%
Other Restoration Reserve - - 5 25% | 26%
Habitat Protection -- 91% | 75% | 50% | 35%
Balance 94% - -- - -
Table . Comparison of Alternatives by Allocation of Cost
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Resources: Summary of Results of Injury Assessment Studies

The next few pages summarize the results of the injury assessment studies for resources
completed after the Exxon Valdez oil spil "he table has been reviewed by the
Restoration Team and the Chief Scientist.

The "Description of Injury," columns focus on injury that took place during 1989. The
table shows whether there was initial mortality caused by the spill, whether the spill caused
a population-level injury, and whether there is evidence of sublethal or chronic effects on
the resource. For some resources, an estimate is available for the total number of animals
initially killed by the spill. When available, that estimate is shown in parentheses under
the initial mortality column. For many resources, the total number killed will never be
known.

The "Status of Recovery" columns show the best estimate of recovery using information
current through 1992. These columns show resources’ progress toward recovery to the
population levels that scientists estimate would have occurred in the absence of the spill.
The "Current Population Status" column shows a resource’s progress from any "Decline in
Population after the Spill." Similarly, the column labeled "Evidence of Continuing
Sublethal or Chronic Effects" shows whether a initial chronic or sublethal injury is
continuing.

The "Geographic Extent of Injury" column shows whether the injury occurred in the
geographic areas shown in Figure X. (Injury may have been more extensive in some
regions than others.)



TABLE X Natural Resources:

Summary of Results of Injury Assessment Studies Done After the £xxon Va

PRELIMINARY DRAF g ics/February 8, 1

2z Oil Spil

Description of Qil Spill Injury

Status of Recovery

Geographic Extent of

Resource in December, 1992 Injury (a) Comments/Discussio
Initial Oil | Measured Evidence of Current Evidence of PWS Kenai Kodiak | Alaska
Spill Decline in Sublethal or | Population Continuing Penin.
Mortality Population Chronic Status Subtethal or
(total after the Effects (c) Chronic
mortality spill Effects
estimate)(b)
MMALS
Harbor Seals YES YES YES POSSIBLY NO YES YES (e)| UNKNOWN| UNKNOWN | Many seals were directly oilec There was a
(d) STABLE, BUT measurable difference in popu! 1ions between oile
(345) NOT and unoiled areas in PWS in 1€77 and 1990.
RECOVERING Population was declining prior o the spill and r
recovery evident in 1992. 0il esidues found in
seal bile were 5 to 6 times h- er in oiled areas
than unoiled areas in 1990.

Humpback NO NO NO (f) f) (f) (f) (f) f) Other than fewer animals bein¢ bserved in Knight

Whales Island Passage in summer 1989 which did not
persist in 1990, the oil sp id not have a
measurable impact on humpba ales.

Killer Whales POSSIBLY (g)| POSSIBLY (g)| POSSIBLY (g) RECOVERING UNKNOWN YES UNKNOWN | UNKNOWN [ UNKNOWN| 13 whales of the 36 in AB p 2 missing and
presumed dead. Circumstantial evidence links whe
disappearance to oiling. Seve . adult males ha\
collapsed dorsal fins. Social isruption of fami
units has been observed. In A 3od, no new birtt
were recorded in 1989 or 1990; one birth was
recorded in 1991; and two births were recorded ir
1992.

(a)
(b)
(c)
(d)
(e)
f)
(9)

There may have been an unequal distribution of injury within each region, see map for location of regions;
Adjusted for carcasses not found, not reported, scavenged, or otherwise lost;
Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species;
Population was declining prior to the spill;
Based on recovery of dead animals from this region of the spill zone;

1f no injury was detected or known, no assessment of recovery could be made.
"Possibly" was used if there was disagreement over the conclusions to be drawn from the results of the damage assessment studies.



PRELIMINARY DRAFT/gorbics/February 8, ¢

Description of Oil Spill Injury

Status of Recovery

Geographic Extent of

Resource in December, 1992 Injury (a) Comments/Discussion
Initial 0il | Measured Evidence of | Current Evidence of PWS Kenai Kodiak | Alaska
Spill Decline in Sublethal or | Population Continuing Penin.
Mortality Population Chronic Status Sublethal or
(total after the Effects (c) Chronic
mortality spill Effects
estimate)(b)
Sea Lions (d) UNKNOWN UNKNOWN NO CONTINUING (f) (f) (f) f) (f) Several sea lions were observed with oiled pelts
DECLINE and oil residues were found in some tissues in
1989. 1t was not possible to determine populatio
effects or cause of death of carcasses recovered
in 1989. Sea Lion populations :@re declining pri
to the oil spitl.
Sca Otters YES YES YES STABLE, BUT YES YES YES YES (e)| YES (e)| Post-spill surveys showed measurable difference i
NOT populations and survival between oiled and unoile
(3,500 10 RECOVERING areas in 1989, 1990 and 1991. Survey data have n
5,000) established a significant recovery. Carcasses of

prime-age animals were found on beaches in 1989,
1990 and 1991. Proportions of —~ime-age carcasse
found on beaches in 1992 is no significantly
different from pre- or post-spiul data. Sea otte
feed in the lower intertidal and subtidal areas a
may still be exposed to hydroc “ons in the
environment.

(a) There may have been an unequal distribution of injury within each region, see map for location of regions;
(b) Adjusted for carcasses not found, not reported, scavenged, or otherwise lost;
(c) Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species;
(d) Population was declining prior to the spill;
(e) Based on recovery of dead animals from this region of the spill zone;

(f) If no injury was detected or known, no assessment of recovery could be made.
(9) "Possibly" was used if there was disagreement over the conclusions to be drawn from the results of the damage assessment studies.



3 PRELIMINARY DRAFT/gor cs/February 8, 1%

Description of Oil Spill Injury| Status of Recovery Geographic Extent of
Resource in December, 1992 Injury (a) Comments/Discussion

Initial 0il | Measured Evidence of Current Evidence of PWS Kenai Kodiak | Alaska
Spill Decline in Sublethal or | Population Continuing Penin.
Mortality Population Chronic Status Sublethal or
(total after the Effects (c) Chronic
mortality spill Effects
estimate)(b)

TERRESTRlA SMAMMALS

Black Bear NO UNKNOWN UNKNOWN f) (f) (f) (f) f) f) No field studies were complete:

Brown Bear NO NO NO f) (f) (f) (f) (f) (f) Hydrocarbon exposure was docum  ed on Alaska
Peninsula in 1989 including high hydrocarbon leve
in the bile of one dead yearling, although it is
unknown if this was the cause ¢ death. Brown be

) feed in the intertidal zone anc ..ay still be
JT exposed to hydrocarbons in the  vironment.
River Otters YES UNKNOWN YES UNKNOWN YES YES UNKNOWN | UNKNOWN [ UNKNOWN | Exposure to hydrocarbons and st lethal effects
(NUMBER were determined, but no effects ere established
UNKNOWN ) population. Sub-lethal indicat s of possible oi
exposure remained in 1991. Riv  otters feed in
the intertidal and shallow subt al areas and may
be still be exposed to hydrocar ns in the
environment.

Sitka Black- NO NO NO ) f) f) (f) (f) (f) Elevated hydrocarbons were four in tissues in so

tailed Deer deer in 1989 in PWS.

(a) There may have been an unequal distribution of injury within each region, see map for location of regions;
(b) Adjusted for carcasses not found, not reported, scavenged, or otherwise lost;
(c) Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species;
(d) Population was declining prior to the spill;
(e) Based on recovery of dead animals from this region of the spill zone;

(f) If no injury was detected or known, no assessment of recovery could be made.
(g) '"Possibly" was used if there was disagreement over the conclusions to be drawn from the results of the damage assessment studies.



PRELIMINARY DRAFT, cs/February 8, 19

Description of Qil Spill Injury

Status of Recovery

Geographic Extent of

Resource in December, 1992 INjury (a) Comments/Discussit
Initial Oil | Measured Evidence of Current Evidence of PWS Kenai Kodiak | Alaska
Spill Decline in Sublethal or | Population Continuing Penin.
Mortality Population | Chronic Status Sublethal or
(total after the Effects (c) Chronic
mortality spill Effects
estimate)(b)
BIRDS
Bald Eagles YES POSSIBLY YES RECOVERED OR UNKNOWN YES YES YES (e)| YES(e) Productivity in PWS was disi I in 1989, but
(more than RECOVERING returned to normal in 1990. Exposure to
200 to 300) hydrocarbons and some sub-letha: effects were fou
in 1989 and 1990, but no continuing effects were
observed on populations. In 1777, 151 carcasses
were recovered from beaches.
N Black-legged YES NO NO NO CHANGE NO YES YES (e)| YES (e)| YES (e)| Total reproductive success in led and unoiled
Kittiwakes (ESTIMATE areas of PWS has declined sinc 1989. Hydrocarbc
UNKNOWN) contaminated tissues were dete 2d in 1989.
Hydrocarbon contaminated stomz... contents were
detected in 1989 and 1990 This species is knowr
for great natural varia Hn ar r-eproductive
failure may be unrelatea vo tk il spill. In
1989, 1225 carcasses were recc red from beaches.
Black Oyster- YES YES YES RECOVERING YES YES YES (e)| YES (e)| YES (e)| Differences in egg size betwee diled and unoilec
catchers (ESTIMATE areas were found in 1989. Exposure to hydrocarb
UNKNOWN ) and some sublethal effects wer determined.
Populations declined more in ¢ ed areas than
unoiled areas in post-spill st 2ys in 1989, 199
and 1991. Black oystercatcher feed in the
intertidal areas and may be still be exposed to
hydrocarbons in the environment. In 1989, nine
carcasses were recovered from keaches.
(a) There may have been an unequal distribution of injury within each region, see map for location of regions;
(b) Adjusted for carcasses not found, not reported, scavenged, or otherwise lost;
(c) Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species;
(d) Population was declining prior to the spill;
(e) Based on recovery of dead animals from this region of the spill zone;
(f) If no injury was detected or known, no assessment of recovery could be made.
(g) "Possibly'" was used if there was disagreement over the conclusions to be drawn from the results of the damage assessment studies.



PRELIMINARY DRAFT /gorbics/February 8, 1

Description of Qil Spill Injury

Status of Recovery

Geographic Extent of

Resource in December, 1992 Injury (a) Comments/Discussion
Initial 0il | Measured Evidence of Current Evidence of PWS Kenai Kodiak | Alaska
Spill Decline in Sublethal or | Population Continuing Penin.
Mortality Population Chronic Status Sublethal or
(total after the Effects (c) Chronic
mortality spill Effects
estimate)(b)
Connon Murres YES YES YES DEGREE OF YES NO YES YES YES Measurable impacts on populations were recorded
(175,000 to RECOVERY 1989, 1990 and 1991. Breeding was still inhibit
300,000) VARIES BY in some colonies in the Gulf of Alaska in 1992.
COLONY 1989, 10,428 carcasses were recovered from beach
Glaucous- YES NOT DETECTED NO NO CHANGE NO YES (e)| YES (e){| YES (e)| YES (e)| While SSS dead birds were recovered in 1989, the
winged gulls (ESTIMATE is no evidence of a population level impact when
UNKNOWN) compared to historic (1972, 1973) population
levels.
Harlequin YES YES YES STABLE OR YES YES YES (e)| YES (e)| YES (e)| Post-spill samples showed hydrocarbon contaminat
Ducks (423) CONTINUING and poor body conditions in 1989 and 1990. Surv
DECLINE in 1990-1992 indicated population declines and r
total reproductive failure. Harlequin ducks fee
in the intertidal and shallow subtidal areas anc
may still be exposed to hydrocarbons in the
environment. In 1989, 213 carcasses were recove
from beaches.
Marbled YES YES UNKNOWN STABLE OR UNKNOWN YES YES (e)| YES (e)| YES (e)| Measurable population effects were recorded in
Murrelets (d) (8,000 1O CONTINUING 1989, 1990 and 1991. Marbled murrelet populatic
12,000) DECLINE were declining prior to the spill. In 1989,
hydrocarbon contamination was found in livers of
adult birds. 1In 1989, 612 carcasses were recove¢
from beaches.

(a)
(b)
(<)
(d)
(e)
f)
(g}

There may have been an unequal distribution of injury within each region, see map for location of regions;
Adjusted for carcasses not found, not reported, scavenged, or otherwise lost;
Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species;
Population was declining prior to the spill;
Based on recovery of dead animals from this region of the spill zone;

1f no injury was detected or known, no assessment of recovery could be made.
"Possibly” was used if there was disagreement over the conclusions to be drawn from the results of the damage assessment studies.



PRELIMINARY DRAFT/gorbics/February 8, 1¢

Description of Qil Spill Injury

Status of Recovery

Geographic Extent of

Resource in December, 1992 Injury (a) Comments/Discussion
Initial 0il | Measured Evidence of | Current tEvidence of PWS Kenai Kodiak | Alaska
Spill Decline in Sublethal or | Population Continuing Penin.
Mortality Population Chronic Status Sublethal or
(total after the Effects (c) Chronic
mortality spill Effects
estimate)(b)
Peale’s UNKNOWN UNKNOWN NO f) (f) (f) (f) (f) (f) When compared to 1985 surveys a reduction in
Peregrine population and lower than expected productivity
Falcons measured in 1989 in the PWS. Cause of these
changes are unknown. In 1989, two carcasses wert
recovered from beaches.
Pigeon YES YES NO STABLE OR UNKNOWN YES YES (e)| YES (e)| YES (e)| Pigeon guillemot populations were declining prio
Guillemots (d) (1,500 10 CONTINUING to the spill. In 1989, hydrocerbon contaminatio
3,000) DECLINE was found in birds and, externzlly, on eggs. In
D 1989, 614 carcasses were recovered from beaches.
Storm Petrels YES NO UNKNOWN NO CHANGE UNKNOWN YES (e)| YES (e)] YES (e)| YES (e)| Although 363 carcasses were recovered in 1989 an
(ESTIMATE petrels ingested oil and transferred oil to thei
UNKNOWN) eggs, reproduction was normal in 1989.
Other Seabirds YES UNKNOWN UNKNOWN UNKNOWN UNKNOWN YES (e)| YES (e)| YES (e)| YES (e)| Seabird recovery has not been studied. Species
(ESTIMATE collected dead in 1989 include 216 common, 87
UNKNOWN) yellow-billed, 18 pacific, 5 red-throated loon;
red-necked and 277 horned grebe; 426 northern
fulmar; 360 sooty and 2,460 short-tailed
shearwater; 38 double-crested, 418 pelagic, and
red-faced cormorant; 8 herring and 33 mew gull;
arctic and 1 Aleutian tern: 67 ¥ittlitz’s and 31
ancient murrelet; 48 Cass 's 1 least, 31
parakeet, and 141 rhinoceros let; and 139 ho
and 361 tufted puffin.

(a)
(b)
(c)
(d)
(e)
()
(9)

There may have been an unequal distribution of injury within each region, see map for location of regions;
Adjusted for carcasses not found, not reported, scavenged, or otherwise lost;
Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species;
Population was declining prior to the spill;
Based on recovery of dead animals from this region of the spill zone;

[f no injury was detected or known, no assessment of recovery could be made.
"Possibly" was used if there was disagreement over the conclusions to be drawn from the results of the damage assessment studies.



PRELIMINARY DRAFT/gorbics/fFebruary 8, 1

Description of Oil Spill Injury

Status of Recovery

Geographic Extent of

Resource in December, 1992 Injury (a) Comments/Discussion
Initial 0il | Measured Evidence of Current Evidence of PWS Kenai Kodiak | Alaska
Spitl Decline in Sublethal or | Population Continuing Penin.
Mortality Population Chronic Status Sublethal or
(total after the Effects (c¢) Chronic
mortality spill Effects
estimate)(b)
Other Sea YES NO UNKNOWN UNKNOWN UNKNOWN YES YES (e)| YES (e)| YES (e)| Species collected dead in 1989 :lude 4 Stellar
Ducks (ESTIMATE 9 king and 17 common eider; 34 1ite-winged, 17¢
UNKNOWN) surf and 132 black scoter; 185 isquaw; 21
bufflehead; 6 common and 33 Barrow’s goldeneye;
2 common and 33 red-breasted merganser. Sea duck
tend to feed in the intertidal and shallow subtic
areas which were most heavily impacted by oil.
Other YES UNKNOWN UNKNOWN UNKNOWN UNKNOWN YES YES (e)| YES (e)| YES (e)| Species collected dead in 1989 include 1 golden
Shorebirds (ESTIMATE plover; 2 lesser yellowlegs; 1 semipalmated, 5
UNKNOWN) western, 4 least and 1 Baird’s sandpiper; 3
surfbird; 1 short-billed dowitcher; 1 common snif
2 red and 7 red-necked phalarope.
Other Birds YES UNKNOWN UNKNOWN UNKNOWN UNKNOWN YES (e)| YES (e)| YES (e)| YES (e)| Species collected dead in 1989 include 2 emperor
(ESTIMATE and 1 Canada goose; 3 brant; 11 mallard; & norths
UNKNOWN) pintail; 5 green-winged teal; 27 greater and 2
lesser scaup; 1 ruddy duck; 1 great blue heron;
long-tailed jaeger; 1 willow ptarmigan; 3 great-
horned owl; 1 Steller’s jay; 7 magpie; 18 common
raven; 34 northwestern crow; 2 robin; 1 varied ai
1 hermit thrush; 3 yellow warbler; 1 pine grosbe:
1 savannah and 4 golden-crowned sparrow; 8 white
winged crossbill.

(a) There may have been an unequal distribution of injury within each region, see map for location of regions;
(b) Adjusted for carcasses not found, not reported, scavenged, or otherwise lost;
(¢) Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species;
(d) Population was declining prior to the spill;

(e)

Based on recovery of dead animals from this region of the spill zone;

(f) If no injury was detected or known, no assessment of recovery could be made.

(9)

"Possibly" was used if there was disagreement over the conclusions to be drawn from the results of the damage assessment studies.



PRELIMINARY DRAFT /g0 ics/February 8, 1

Q/

Description of Oil Spill Injury

Status of Recovery

Geographic Extent of

Resource in December, 1992 Injury (a) Comments/Discussior
Initial 0il | Measured Evidence of Current Evidence of PWS Kenai Kodiak | Alaska
Spill Decline in Sublethal or | Population Continuing Penin.
Mortality Population Chronic Status Sublethal or
(total after the Effects (c) Chronic
mortality spill Effects
estimate)(b)

FISPil

Cutthroat YES POSSIBLY (g) YES UNKNOWN UNKNOWN YES UNKNOWN | UNKNOWN| UNKNOWN| Differences in survival ar gr...th between

Trout anadromous adult populations in the oiled and
unoiled areas persisted from 1089 to 1991 despite
decrease in exposure indicator This could be ¢
to continuing injury to the fc base.

Dolly varden YES POSSIBLY (g) YES UNKNOWN UNKNOWN YES UNKNOWN | UNKNOWN | UNKNOWN|[ Differences in survival betwee anadromous adult
populations in the oiled and unoiled areas
persisted from 1989 to 1991 despite a decrease i1
exposure indicators. This could be due to
continuing injury to the food se.

Pacific YES, TO EGGS UNKNOWN YES UNKNOWN NO YES UNKNOWN | UNKNOWN | UNKNOWN | Measurable difference in ¢ ¢ nts between oilec

Herring AND LARVAE and unoiled areas were founa in 1989 and 1990.

Lethal and sublethal effects on eggs and larvae
were evident in 1989 and to a ' sser extent in
1990; in 1991 there were no di erences between
oiled and unoiled areas. Tt i possible that th
1989 year class was injure ang could result in
reduced recruitment to the adiu'’ population.

(a) There may have been an unequal distribution of injury within each region, see map for location of regions;
(b) Adjusted for carcasses not found, not reported, scavenged, or otherwise lost;
(c) Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species;
(d) Population was declining prior to the spill;
(e) Based on recovery of dead animals from this region of the spill zone;

(f) If no injury was detected or known, no assessment of recovery could be made.
(g) "Possibly" was used if there was disagreement over the conclusions to be drawn from the results of the damage assessment studies.



PRELIMINARY DRAFT/g

ics/February 8, 1¢

//

Description of Oil Spill Injury

Status of Recovery

Geographic Extent of

Resource in December, 1992 Injury (a) Comments/Discussior
Initial 0il | Measured Evidence of | Current Evidence of PWS Kenai Kodiak | Alaska
Spilt Decline in Sublethal or | Population Continuing Penin.
Mortality Population Chronic Status Sublethal or
(total after the Effects (c) Chronic
mortality spill Effects
estimate)(b)
Pink Salmon YES, TO EGGS|POSSIBLY (g) YES UNKNOWN YES YES UNKNOWN | UNKNOWN | UNKNOWN | There was initial egg mortali in 1989. Egg
(Wild) (d) mortality continued to be higl n 1990 and 1991.
Abnormal fry were observed in »89. Reduced groi
of juveniles was found in the marine environment
1989 and 1991, which correlat: ith reduced
survival.
Rockfish YES UNKNOWN YES UNKNOWN UNKNOWN YES YES UNKNOWN | UNKNOWN [ Twenty dead fish were found ii 89, but only a
(ESTIMATE were in condition to be analy Exposure to
UNKNOWN ) hydrocarbons with some sub-lethal effects was
determined in those fish, but the effects on the
population was unknown. Closures to salmon
fisheries increased fishing pressures on rockfis
which may be impacting popula "Hn.
Sockeye Salmon UNKNOWN YES YES SEE COMMENTS YES UNKNOWN YES YES NO smolt survival continues to b oor in the Red L
and Kenai River systems due t )verescapements i
Red Lake in 1989, and in the  ai River in 1987
1988, 1989. As a result, adu returns are
expected to be low in 1994 ar successive years.
Trophic structures of Kenai &  Skilak Lakes hav
been altered by overescapemer

(a)
(b)
(c)
(d)
(e)
)
(9)

There may have been an unequal distribution of injury within each region, see map for location of regions;
Adjusted for carcasses not found, not reported, scavenged, or otherwise lost;
Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species;
Population was declining prior to the spill;
Based on recovery of dead animals from this region of the spill zone;

If no injury was detected or known, no assessment of recovery could be made.
Possibly" was used if there was disagreement over the conclusions to be drawn from the results of the damage assessment studies.
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10 PRELIMINARY DRAFT/g »ics/February 8, 1

Description of Oil Spill Injury| Status of Recovery Geographic Extent of
Resource in December, 1992 Injury (a) Comments/Discussio
Initial 0il | Measured Evidence of Current Evidence of PWS Kenai Kodiak | Alaska
Spill Decline in Sublethal or | Population Continuing Penin.
Mortality Population Chronic Status Sublethal or
(total after the Effects (c) Chronic
mortality spill Effects
estimate)(b)
SHELLFISH
clam YES UNKNOWN UNKNOWN UNKNOWN UNKNOWN YES YES YES YES Native littleneck and butter  ams were impacted
(ESTIMATE both oiling and clean-up, par :cularly high
UNKNOWN) pressure, hot water washing. dditional data ar
still being evaluated.

Crab UNKNOWN UNKNOWN UNKNOWN (f) (f) (f) (f) (f) (f) Insufficient data to determir injury.

(Dungeness)

Oyster UNKNOWN UNKNOWN UNKNOWN (f) (f) (f) (f) (f) (f) Although studies were initiat__. in 1989, they we
not completed because they we determined to be
limited value.

Sea Urchin UNKNOWN UNKNOWN UNKNOWN (f) (f) (f) (f) (f) (f) Studies limited to laboratory oxicity studies.

Shrimp UNKNOWN UNKNOWN NO (f) (f) (f) (f) (f) (f) No conclusive evidence presen 1 for injury link
to oil spill.

(a) There may have been an unequal distribution of injury within each region, see map for location of regions;

(b) Adjusted for carcasses not found, not reported, scavenged, or otherwise lost;

(c) Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species;

(d) Population was declining prior to the spill;

(e) Based on recovery of dead animals from this region of the spill zone;

(f) If no injury was detected or known, no assessment of recovery could be made.

(9) "Possibly" was used if there was disagreement over the conclusions to be drawn from the results of the damage assessment studies.
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" PRELIMINARY DRAFT/c~~bics/February 8, 1

Description of Qil Spill Injury| Status of Recovery Geographic Extent of
Resource in December, 1992 Injury (a) Comments/Discussio:
Initial Oil | Measured Evidence of | Current Evidence of PWS Kenai Kodiak | Alaska
Spill Decline in Sublethal or | Population Continuing Penin.
Mortality Population Chronic Status Sublethal or
(total after the Effects (c) Chronic
mortality spill Effects
estimate)(b)

INTERTIDAL/SUBTIDAL COMMUNITIES

Intertidal YES YES YES VARIABLE BY YES YES YES YES YES Measurable impacts on populations of plants and
Organism§/ SPECIES animals were determined 1989 to 1992. The lower
Communities intertidal and, to some extent, the mid intertid

is recovering. Some species (e.g. Fucus) in the
upper intertidal zone have not recovered, and oi
persists in and under mussel beds. Intertidal

organisms were impacted by both oiling and clear

up, particularly high pressure, hot water washir
Subtidal YES YES YES VARIABLE BY YES YES UNKNOWN | UNKNQOWN | UNKNOWN | Measurable impacts on population of plants and
Communities SPECIES animals were determined in 1989. Eel grass and

some species of algae appear to be recovering.
Amphipods in eel grass beds recovered to pre-spi
densities in 1991. Leather stars and helmet cre
show little sign of recovery *“4rough 1991.

(a) There may have been an unequal distribution of injury within each region, see map for location of regions;

(b) Adjusted for carcasses not found, not reported, scavenged, or otherwise lost;

(c) Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species;

(d) Population was declining prior to the spill;

(e) Based on recovery of dead animals from this region of the spill zone;

(f) If no injury was detected or known, no assessment of recovery could be made.

(g) '"Possibly" was used if there was disagreement over the conclusions to be drawn from the results of the damage assessment studies.
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TABLE XXX Other Natural Resources and Archaeology: Summary of Results of Injury Assessment Studies Do

RPWG draft

Exxon Valdez Oil Spill (b)

2/8/93

After the

Resource |Description of Injury Status of Recovery Geographic Extent of Injury (a) Comme¢ to, Discussion
n December’ 1992 PWS Kenai Kodink Alaska
Penin.
Air Air guality standards for Recovered YES UNKNOWN | UNKNOWN | UNKNOWN |Impacts diminished ¢ 5il weathered and
aromatic hydrocarbons were lighter factions eve rated.
exceeded at the spill site.
Health and safety standards for
permissible exposure levels were
exceeded up to 400 times.
Sediments 0il coated beaches and became 0il remains intertidally on rocks YES YES YES YES Unweathered buried ¢  will persist for
buried in beach sediments. O0il [and beaches and buried beneath the many years in protec d low-eriergy site:
laden sediments were transported|surface at other beach locations. in Prince William Sc 4.
off beaches and deposited on
subtidal marine sediments. 0il concentrations have increased
in subtidal marine sediments and
have spread to greater depths (to
720 meters) over time.
Water State of Alaska water quality Recovered YES UNKNOWN | UNKNOWN | UNKNOWN |Impacts were patchy d transient durin
standards wWere not exceeded in the early stages of "“e spill.
open sea conditions. In small
bays and near shore, hydrocarbon Impacts diminished ¢ oil weathered and
concentrations may have exceeded lighter factions ev: rated.
the 10 micrograms per liter
standard immediately after the
spill. Federal oil discharge
standards of no visible sheen
were exceeded.
Archaeologic Currently, 24 sites are known to|Archaeological sites and artifacts YES YES YES YES * Injury studies are ot yet complete
sites/artifacts [have been adversely affected by [cannot recover, they are finite (January 1993).
oiling, clean-up activities, or |non-renewable resources.
looting and vandalism linked to
the oil spill. 113 sites are
estimated to have been similarly
affected. Injuries attributed
to looting and vandalism (linked
to the oil spill) are still
occurring.
(a) There may have been an unequal distribution of injury within each region, see map for location of regions;
(b) This page has not yet been reviewed by the Chief Scientist;
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Services: Summary of Results of Injury Assessment Studies

The next few pages summarizes information concerning services damaged by the spill. The
[lformatlr\.- P-OVRRE S5 IS S EUUE JFO IS SR A SUp UG U R [ S UV IR I RPE R

Much of the damage to services, and the inf  ation about those damages, is not
quantitative. The table reflects the qualitative content of the information. The
"Description of Injury" column recounts the situation for each service in the year following
the spill. The "Status of Recovery in 1992" shows the 1992 situation for that service.

The information used for this table is taken from injury assessment studies, information

from agency managers, and, for recreation, a Key Informant Interview study conducted the
Restoration Planning Working Group in December 1992.

/5
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TABLE XX Services: Summary of Results of Injury Assessment Studies Done After the Exxon Valdez Qil Sp |

RPWG draft 2/8/93

WORKING DRAFT - NOT FOR PUBLIC RELEASE

Service

Description of Injury

Status of Recovery
in December, 1992

Geographic Extent of
Injury

Comments/Discus~c

Passive Use
values (Option,
existence and
non-use values)

In 1991, over 90% of those
surveyed (nation-wide) said they
were aware of the Exxon Valdez
oil spill. Over 50% believed
that the spill was the largest
environmental accident caused by
humans anywhere in the world.
The median household willingness
to pay for future prevention was
$31. Multiplying thus by the
number of U.S. household results
in a damage estimate of $2.8
billion.

Data is not available to
determine the status of
recovery.

The study, A Contingency Valuation Study

f Lost

Passive Use Values Resulting From the Exxon

the field.

Valdez 0il Spill, was developed between July 1989
and January 1991, at which time it was put into
Respondents were comprised of people
in the lower 48 states.

Recreation and
Tourism

The nature and extent of injury
varied by user group and by
area.

About a quarter of key
informants interviewed reported
no change in their recreation
experience, but others reported
avoidance of the spill area,
reduced wildlife sightings,
residual oil, and more people.
They also reported changes in
their perception of recreation
opportunity in terms of
increased vulnerability to
future oil spills, erosion of
wilderness, a sense of permanent
change, concern about long-term
ecological effects, and, in
some, a sense of optimism.
Overall, recreation, tourism and
sport fishing declined
significantly in 1989 and
improved markedly in 1990
although there were residual
effects. Sport hunting of
harlequin duck was affected by
restrictions imposed in 1991 in
response to damage assessment
studies.

Declines in recreation
activities reported in 1989
appear to have reversed,
although there is no data to
support or deny this
perception. Harvest
restrictions are expected to
continue through 1993.

PWS Kenai Kodiak | Alaska
Penin.

N/A N/A N/A N/A

YES YES YES YES
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TABLE XX Services: Summary of Results of Injury Assessment Studies Done After the Exxon Valdez Oil Spil

Service

Kodiak and the Alaska Peninsula.
This affected salmon, herring,
crab, shrimp, rockfish and
sablefish. The 1989 closures
resulted in sockeye over-
escapement in the Kenai River
and in the Red Lake system
(Kodiak Island).

In 1990 a portion of PWS was
closed to shrimp fishing.

Between 1989 and 1990 a decline
in sport fishing (number of
anglers, fishing trips and
fishing day) were recorded for
PWS, Cook Inlet and the Kenai
Peninsula. In 1992 an emergency
order restricting cutthroat
trout fishing was issued for
western PWS due to low adult
returns.

sport fishing closure for
cutthroat trout is expected
to continue at least through
1993.

EVOS related sockeye over-
escapement in the Kenai River
and Red Lake system is
anticipated to result in low
adult returns in 1994 and
1995. These over-escapements
may result in closure or
harvest restrictions during
these and perhaps in
subsequent years.

Description of Injury Status of Recovery |[Geographic Extent of Comments/Di: sion
in December, 1992 |Injury
PWS Kenai Kodiak | Alaska
Penin.
Sport and During 1989, emergency Currently there are no oil YES YES YES YES Injury in the Alaska Peninsula is for | wmercial
Commercial commercial fishery closures were|spill-related commercial fishing only.
Fishing ordered in PWS, Cook Inlet, closures in effect. The 1992

Injuries and recovery status of rockfisn,

shellfish and herring are uncertain.

Therefore,

future impacts on these fisheries is unknown.




T/ LE XX Services: Summary of Results of Injury Assessment Studies Done After the Exxon Valdez Oil Spill

X/

Service

Description of Injury

Status of Recovery
in December, 1992

Injury

Geographic Extent of

PWS

Kenai

Kodiak

Alaska
Penin,

Comments/Discur-ion

Subsistence

Subsistence harvests of fish and
wildlife in 9 of 15 villages
surveyed declined from 4 - 78%
in 1989 when compared to pre-
spill averages. Approximately 7
of the 15 villages show
continued declines in use in the
period 1990-1991; this decline
is particularly noticeable in
the Prince William Sound
villages of Chenega and
Tatitlek.

In 1989, chemical analysis
indicated that most resources
tested, including fish, marine
mammals, deer, and ducks, were
safe to eat, but that shellfish
from oiled beaches should not be
used.

In addition, village residents
believe that subsistence species
continue to decline or have not
recovered from the oil spillt.

Many subsistence users
believe that continued
contamination to subsistence
food sources is dangerous to
their health.

YES

YES

NO

For detailed information on village subs:stence
use see table _, page_ .

Wilderness
Values

There is a perception of lost
values to designated federal and
state wilderness areas in parks,
refuges and forests., People
report that their feeling about
the spill area has changed.
There is wide-spread feeling
that something has been lost.
Approximately _,__ miles of
wilderness coastline were
affected by oil. Some oil
remains embedded in the
sediments of these areas.

Some people’s feelings of
lost values are diminishing
(recovery). To others the
values remain injured (lack
of recovery).

0il has degraded
substantially in many areas
but remains in others. Until
oil is completely removed or
degrades naturally, injury to
wilderness values will

continue.

YES

YES

YES




9 October 1992

Here are the cc _uter o1 puts from the alternative sorts we
discussed on Tuesday. ~2b and I have attached a page for each
version which describes the sorts used to select the options.
Please review the results for our meeting on Wednesday the 14th.
Some things to look for are resources that were missed because they
never met the criteria, the inclusion of replacement or equivalent
resource options and the differences between the potential
alternatives.

Running these sorts have given me some other ideas of potential
alternatives. If you also come up with something, write it down and
give it to Bob or I and we will try to run the sorts (time
permitting) before Wednesday. Otherwise, Jjust bring the
descriptions to the meeting.

—————————— T — . — i ot e Tt s S e o e e B S T T S o B o B o e S e S e S o S B e B Mt o S B Bt S S S B e S

RPWG’S FIRST DRAFT OF POSSIBLE ALTERNATIVE 2
(Natural recovery with broad protection)

Part A.

Do all things which provide protection to all injured resources and
services. (Fram_alt = PR, Option 4 and 1 where Crit la or 1b = M
or H)

The entire database was queried (no restrictions based on injury).

Part B.
For any resource which is not recovering and there is no effective
protection measure in Part A above, do all highly or moderately

effective options (regardless of framework category). 1la = h or m;
5a not equal to L.

Part C.

Add all other measures which provide protection to injured resources
and services through management of human uses if la or 1b = H or M.

(Add options 2.1, 2.2, 8.1, 8.2, 9, and 30.)



At S Rut-A

Evaluation of Options, order by RESOURCES/SERVICE: DRAFT for RPWG Review

Option Resource or Service Criteria FrWorkSettlement Char
Alter-
1a | 1b 4 | 5al 5bf 6 | 7 | 8 |native|DR [Rep|AofE|Enh

1.0 Archeological site stewardship program Archaeology N/AIH (M M |L |H R |H |Yes Y| N|N N
37.0 Purchase private lands (fee title or less than fee title) Bald eagle M |H [H (M |L |H H (M |No Y[Y]|Y N
40.0 Special Designations Bald eagle M |M [H M |L |[H H |M ([No Y!Y|N N
37.0 Purchase private lands (fee title or less than fee title) Black oystercatcher M (M (M [H L |H K |L |No YlyYy|y N
40.0 Special Designations Black oystercatcher M IM M [H [L {H H |M |No Y] YN N
37.0 Purchase private lands (fee title or less than fee title) Brown bear N/AJR |H |H (L H H M |No I Y| Y]Y N
4.0 Reduce disturbance at marine bird colonies and mammal haulout Common murre M M [H M L |H H |H |Yes YL Y N N
37.0 Purchase private lands (fee title or less than fee title) Common murre M |M [R M |L |H H |L {No Y[Y|Y N
40.0 Special Designations Common murre M |M |H IM [L |[H H |H [No Y| YN Y
37.0 Purchase private lands (fee title or less than fee title) Cutthroat trout N/AIM [H |H |L |[K H [L |No YIY]Y N
40.0 Special Designations Cutthroat trout N/AIM IH |H |L [H H (M |No YtY N N
37.0 Purchase private lands (fee title or less than fee title) Dolly varden trout N/AIM IH |H L |H K [L |No PR Y| Y[Y N
40.0 Special Designations Dolly varden trout N/AIM /H |H L |H H IM |No PR Y!Y|N N
4.0 Reduce disturbance at marine bird colonies and mammal haulout Harbor seal K (K |H {L L |H H |KH |Yes] M™H Y] Y [N N
40.0 Special Designations Harbor seal H (H |R [H L {H H |H |Yes ? Y| Y|N N
37.0 Purchase private lands (fee title or less than fee title) Harlequin duck M (R [H [H |L |H K [L [No ! Y|Y[Y N
40.0 Special Designations Harlequin duck M M [H |H |L |[H H |M |No PR YL Y | N N
40.0 Special Designations Herring N/A|UnkiH (R |[L |H H |M {No ? Y'Y [N N
4.0 Reduce disturbance at marine bird colonies and mammal haulout Killer whale N/A[M (M iM (L |H H |M |No ! Y|Y|N N
40.0 Special Designations Killer whale N/AIM M (M [L IH H |M |No br YL Y[N N
37.0 Purchase private lands (fee title or less than fee title) Marbled murrelet M (M [H |H L |H H |L |No PR Y| Y[Y N
40.0 Special Designations Marbled murrelet M M [H |H |L [H H |L [No PR Y| Y N N
37.0 Purchase private lands (fee title or less than fee title) Recreation: backcountry developed(N/A(H [H [H |H |H H |M |No PR Y| Y Y Y
40.0 Special Designations Recreation: backcountry developed|N/A[H |H |H (L |H H (M |No PR Y| Y| Y Y
37.0 Purchase private lands (fee title or less than fee title) Recreation: undeveloped N/A|H [H [H {H tH H M |[No PR Y| Y| Y Y
40.0 Special Designations Recreation: undeveloped N/AIR (K [H |L |R H [M {No PR Y| Y|Y Y
37.0 Purchase private lands (fee title or less than fee title) River otter N/AIM tH (R |L |R H M Mo PR Yy vy N
37.0 Purchase private lands (fee title or less than fee title) Sockeye salmon N/AIM |H IH |L |H H |M lo PR Y|Y!|Y N

Criteria Summary.

7. Relationship of the expected costs of the proposed action to the expected benefits. 8.

1a: Potential to improve the rate or degree of recovery.
3: Degree to which proposed action benefits the more than one resource or service.
for NO additional injury to: other target or non-target a:_resources;

b:_services.

Legend: MR = Manipulation of Resources; MH = Management of Human Use; PR = Protection;

H = High; M = Medium; L = Low; N/A =

Not applicable; Unk = Unknown; Unp = Unproven.

1b: Potential to prevent further degradation or decline.

Date Printed: 10/

2: Technical fe__ bility
4: Degree to which proposed action enhances the resc or svc.

6. Potential effects of the proposed action on human health & safety.
Will the restoration opportunity be lost if implement " -

5: Potential
is delayed?

92 ; Page 1




Hit+ -IttoL/» FarT A, Cen vued
Evaluation of Options, order by RESOURCES/SERVICE: DRAFT for RPWG Review

Option Resource or Service Criteria rWor 3ettlement Char
“tlter
) ) ) ta|1by 2 |3 | 4 | 5al 5b| 6 | 7 | 8 ativ IR |Rep|AofE|Enh
37.0 Purchase private lands (fee title or less than fee title) Wilderness/intrinsic values H {H [H [H |N/A[H |L |H ([M |No PR Y Y |N N
40.0 Special Designations Wilderness/intrinsic values H |H |4 [H |N/A|H |L [H |M |No , PR Y| YN N

Criteria Summary. 1a: Potential to improve the rate or degree of recovery.

ib: Potential to prevent further degradation or decline. 2: Technical feasibility
3: Degree to which proposed action benefits the more than one resource or service. &4: Degree to which proposed action enhances the resc or sve. 5: Potential
for NO additional injury to: other target or non-target a:_resources; b:_services. 6. Potential effects of the proposed action on human health & safety.
7. Relationship of the expected costs of the proposed action to the expected benefits. 8. Will the restoration opportunity be lost if implementation is delayed?
Legend: MR = Manipulation of Resources; MH = Management of Human Use; PR = Protection;
H = High; M = Medium; L = Low; N/A = Not applicable; Unk = Unknown; Unp = Unproven.

Date Printed: 10/08/1992 ; Page 2



Evaluation of Options, order by RESOURCES/SERVICE:

At: ®2, Pact B

DRAFT for RPWG Review

Option Resource or Service Criteria FrWork|Settlement Char
Alter- =
1a | 1b| 2 4 | 5al 5b 8 fnativelDR |Rep|AofE |Enh
13.0 Eliminate oil from mussel beds Coastal habitat: intertidal M [N/AJH (H |L M |H Yes| MR Y| N|N N
14.0 Accelerate recovery of upper intertidal zone Coastal habitat: intertidal M IN/A|Unp|H L (M |H No MR Y| NN N
7.1 Elminate introduced foxes (for nesting marine birds) Pigeon guillemot H [N/A{H H |N/A{H |H No MR Nl Y]Y N
17.2 Reduce predator access to seabird colonies Pigeon guillemot M M |M L (M {H |H No MR Y[ N[N Y
2.1 Incease fish/shellfish management: species already with plans Pink salmon H {H (M |H (L (H [M Ye: MH ! Y| N|N Y
11.0 Improve freshwater wild salmon spawning/rearing habitats Pink salmon H |H |H [H |H |H |H YEbI MR Y Y [Y Y
13.0 Eliminate oil from mussel beds Sea otter H [H |H |H |L |M |H YesH MR “ Y | N|N N

Criteria Summary. 1a: Potential to improve the rate or degree of recovery.
3: Degree to which proposed action benefits the more than one resource or service.

1b: Potential to prevent further degradation or decline.

2: Technical feasibility
4: Degree to which proposed action enhances the resc or svec. 5:

Potential

for NO additional injury to: other target or non-target a:_resources; b:_services. 6. Potential effects of the proposed action on human health & safety.

7. Relationship of the expected costs of the proposed action to the expected benefits. 8. Will the restoration opportunity be lost if implementation is delayed?
Legend: MR = Manipulation of Resources; MH = Management of Human Use; PR = Protection;
H = High; M = Medium; L = Low; N/A = Not applicable; Unk = Unknown; Unp = Unproven.

Date Printed: 10/08/1992 ; Page 1
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Evaluation of Options, order by RESOURCES/SERVICE: DRAFT for RPWG Review
Option Resource or Service Criteria I"r‘\r.lork Settlement Char
1a | 1b 4 |sa|sbl6|7]8 A;E?C; DR [Rep|AofE |Enh
8.1 temporarily restrict/close harvest Brown bear L (M L |[M |H (M [H M [No MH Y| N[N Y
2.1 Incease fish/shellfish management: species already with plans Cutthroat trout M M L |L H M |H M |Ye MH Y| N[N Y
2.1 Incease fish/shellfish management: species already with plans Dolly varden trout M M L (L |H (M [H M |Yes Y| N|N Y
8.1 temporarily restrict/close harvest Harbor seal H |H M (L {H L |H [M [No Y I N[N Y
8.2 ¢ cate public to voluntarily restrict harvest (sport, subsist.) | Harbor seal H |H L L |H [M [H |M |Ye Y| N|N Y
8.1 temporarily restrict/close harvest Harlequin duck MM L L |H M [H [M |jYe Y| NI|N Y
2.1 Incease fish/shellfish management: species already with plans Pink salmon H |H H JL |H M [H [M [Ye Y | N|N Y
2.1 Incease fish/shellfish management: species already with plans Sockeye salmon H |H H {L [H [|H H H [Ye Y| N|N Y
30.0 Test subsistence foods for hydrocarbon contamination Subsistence H |N/A L |L |H |H [H |H |No Y| N|N N

Criteria Summary.

la: Potential to improve the rate or degree of recovery.
3: Degree to which proposed action benefits the more than one resource or service.
for NO additional injury to: other target or non-target a:_resources; b:_services.

7. Relationship of the expected costs of the proposed action to the expected benefits.

Legend: MR = Manipulation of Resources; MH = Management of Human Use; PR = Protection;

H = High; M = Medium; L = Low; N/A = Not applicable; Unk = Unknown; Unp = Unproven.

1b: Potential to prevent further degradation or decline.
4: Degree to which proposed action enhances the resc or svc.

6. Potential effects of the proposed action on human health & safety.
Will the restoration opportunity be lost if implementation is delayed?

2: Technical feasibility
5: Potential

Date Printed: 10/08/1992 ; Page

1




8 October 1992

RPWGIC‘ DT om ™A ™mm MmT Ao THT T AT MTITDORTA I'l'lTVF -

Do all effective things (criteria 1la or 1b = M or H) for resources
that we are certain were injured severely (e.g. population level
injury - Spies’ class 1 or 2) and are not recovering or recovery is
unknown.

[Karen’s comments: note that the "are not recovering" phrase
eliminates Harbor seals from this sort level and bumps it to level
c.]

Resources included: sea otter, common murre, marbled murrelet,
pigeon guillemot, intertidal, harlequin duck, sockeye salmon(!),
Dolly varden, cutthroat trout and archaeology.

Part B.

Do only HIGHLY effective things for resources that we are less
certain of the injury (Spies’ level 3) at any life history stage and
are not recovering or recovery is unknown. 1la or 1b = H, AND 5a or
5b not equal to L.

[I think sockeye may be more appropriate here because not all or the
probelems are due to the oil spill...?]

Resources included: river otter, black oystercatcher, pink salmon,
rockfish.

Part C.

For other species not identified above, do anything that is highly
effective, AND benefits more than one resource or service (la or 1b
= h, 3 =m or h, 5a or 5b not equal to 1)

The only ones left are: killer whales, bald eagles and harbor seals



ALH# 3

fark A

Evaluation of Options, order by RESOURCES/SERVICE: DRAFT for RPWG Review

< (:E:f )fi;{

Option Resource or Service Criteria FrW ~ ttlement Char
Alter-f
la | 1b] 2 | 3 | 4 | 5a| 5b 7 | 8 Inative Rep|AofE |Enh
1.0 Archeological site stewardship program Archaeology N/AIH M M L [H (H [H [H |]Yes] MH NN N
10.0 Preserve archaeological sites/artifacts Archaeology N/AIM {H (L (L JH (H |H [M [Yes] MR Y | N N
35.0 Acquire archaeologic artifacts from outside the spill area Archaeology N/AIN/AIH L |IN/A|M |H |H |L |[No MR Y | N N
13.0 Eliminate oil from mussel beds Coastal habitat: intertidal M INJAIH |H [L |M |H |H |M |Yes] MR N | N N
14.0 Accelerate recovery of upper intertidal zone Coastal habitat: intertidal M IN/A|(Unp{H (L M [H {H |M [No MR N | N N
4.0 Reduce disturbance at marine bird colonies and mammal haulout Common murre M M (H M (L [H [M [H [H |Yes| MH Y| N N
16.1 Enhance social stimuli (Common murre) Common murre M (M [M JL L M |H [H (H [Yes] MR N | N N
16.2 Improve physical characteristics of nest sites (Common murre) Common murre M |M (Unp|lL L (M |H [H [M ]Yes] MR N [N N
17.1 Elminate introduced foxes (for nesting marine birds) Common Murre H |N/AJH |H IN/A|H [H [H {H |No MR Y|Y N
37.0 Purchase private lands (fee title or less than fee title) Common murre M (M (H [M (L |H |H |H |L {No PR Y|Y N
40.0 Sper 1l Designations Common murre M (M [H [M JL |H |M |H |H [No PR Y [N Y
2.1 Incease fish/shellfish management: species already with plans Cutthroat trout M (M fH |L JL |H |M |H |M (Yes|] MH N | N Y
11.0 Improve freshwater wild salmon spawning/rearing habitats Cutthroat trout M {N/AIH |M M |H {H [H [M [No MR Y Y Y
14.0 Accelerate recovery of upper intertidal zone Cutthroat trout H [N/AJUnp|H L |H {H |H [M [No MR N | N N
37.0 Purchase private lands (fee title or less than fee title) Cutthroat trout N/AIM {H (H |L {H [M |H |L |[No PR Y|Y N
40.0 Special Designations Cutthroat trout N/ATM H L |H M [H [M |No PR Y I N N
2.1 Incease fish/shellfish management: species already with plans Dolly varden trout M (M [(H L (L [H [M |H |M |Yes] MH N | N Y
11.0 Improve freshwater wild salmon spawning/rearing habitats Dolly varden trout M |N/AJ[H M [M |H [H {H |M [No MR Y| Y Y
14.0 Accelerate recovery of upper intertidal zone Dolly varden trout H |[N/A{UnplH |L |H |H [H [M [No MR N | N N
19.0 Update and expand Alaska's Anadromous Fish Stream Catalog Dolly varden trout L |[M |H |H |L [H [H [H [M |No PR N | N N
37.0 Purchase private lands (fee title or less than fee title) Dolly varden trout N/AIM |H |H |L [H [M |[H [L |No PR Y|Y N
40.0 Special Designations Dolly varden trout N/A(M |H fH |L |H (M |H [M [No PR Y [N N
8.1 temporarily restrict/close harvest Harlequin duck M |M [H L (L |JH [M |H |M |Yes|] MH N | N Y
13.0 Eliminate oil from mussel beds Harlequin duck H |H |H |H L [M |H [H (M |Yes|] MR N | N N
37.0 Purchase private lands (fee title or less than fee title) Harlequin duck M |H [(H |H [L |H (M {H |L [No PR Y Y N
40.0 Special Designations Harlequin duck M |M (H |H (L |H |[M (H |M |No PR YN N
17.1 Elminate introduced foxes (for nesting marine birds) Marbled murrelet H [N/A|H |H |N/A|H |[H [H |[H |No MR Y| Y N
37.0 Purchase private lands (fee title or less than fee title) Marbled murrelet M M [(H |H [L [H |L {H [L |[No PR Y| Y N
40.0 Special Designations Marbled murrelet M |M [H [H L [H L [H (L |No PR Y | N N
17.1 Elminate introduced foxes (for nesting marine birds) Pigeon guillemot H [N/A|H |H |N/A|[H |[H |H [H |No MR Y | Y N
17.2 Reduce predator access to seabird colonies Pigeon guil lemot M M M L |IM |H |H [H [M |No MR N | N Y
37.0 Purchase private lands (fee title or less than fee title) Pigeon guillemot L (M |[M |H |L |H (M {H L |No PR Y | Y N
40.0 Special Designations Pigeon guillemot L |M M [H L |H (M |H [M |No PR YN N
13.0 Eliminate oil from mussel beds Sea otter H IJH jH |H L |M |H |H [H [Yes] MR N | N N
2.1 Incease fish/shellfish management: species already with plans Sockeye salmon H |H |M |H jL |H |H |H |[H |[Yes] MH N | N Y
[ N [ B B ! L Ll
Criteria Summary. 1a: Potential to improve the rate or degree of recovery. 1b: Potential to prevent further degradation or decline. 2: Technical feasibnuity
3: Degree to which proposed action benefits the more than one resource or service. &4: Degree to which proposed action enhances the resc or sve. 5: Potential
for NO additional injury to: other target or non-target a:_resources; b:_services. 6. Potential effects of the proposed action on human health & safety.
7. Relationship of the expected costs of the proposed action to the expected benefits. 8. Will the restoration opportunity be lost if implementation delayed?

Legend: MR = Manipulation of Resources; MH = Management of Human Use; PR = Protection;

H=Hi ; M= Medium; L = Low; N/A = Not applicable; Unk = Unknown; Unp = Unproven. Date Printed: 10/09/195._ ; Page 1
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Evaluation of Options, order by RESOURCES/SERVICE: DRAFT for RPWG Review

Option Resource or Service Criteria FrWork|Settlement Char
Alter-

. . . 1a | 1b 4 | 5aj 5b 7 | 8 {native|DR !Rep|AofE|Enh
11.0 Improvg freshya?er wild salmon spawning/rearing habitats Sockeye salmon H |H |H |H |M [H |H |[H [H |Yes] MR YILY[|Y Y
18.1 Establish additional hatchery (salmon) runs Sockeye salmon M M |H {H [M M |H [H M |No MR Y|Y|N Y
18.2 Tfansplant (salmon) hatchery-reared fish to depleted areas Sockeye salmon H IL |H JH L [H |H |H M [Yes}] MR Y{Y [N Y
18.3 Wild egg take to establish new runs (salmon) Sockeye salmon M M |H {H [M IM |H |H [M ([No MR Y| Y [N Y
19.0 Update and expand Alaska's Anadromous Fish Stream Catalog Sockeye salmon L (M |H [(H {L |H [(H [H |M |No PR Y[ N]|N N
37.0 Purchase private-lands (fee title or less than fee title) Sockeye salmon N/AIM |H |H {L [H [|M |H |M [No PR Y[Y]|Y N
40.0 special Designations Sockeye salmon N/AIL |H |H |L |H M [H |M |No PR Y| Y|N N

! ! | | L | 1 |
Criteria Summary. 1a: Potential to improve the rate or degree of recovery. 1b: Potential to prevent further degradation or decline. 2: Technical feasibility
3: Degree to which proposed action benefits the more than one resource or sérvice. &: Degree to which proposed action enhances the resc or svc. 5: Potential

for NO additional injury to: other target or non-target a:_resources; b:_services.

7. Relationship of the expected costs of the proposed action to the expected benefits.
Legend: MR = Manipulation of Resources; MH = Management of Human Use; PR = Protection;
H=H ; M=Medium; L = Low; N/A = Not applicable; Unk = Unknown; Unp = Unproven.

6. Potential effects of the proposed action on human health & safety.
Will the restoration opportunity be lost if implementation is delayed?

Date Printed: 10/09/1992 ; Page 2




Al # 3

Evaluation of Options, order by RESOURCES/SERVICE: DRAFT for RPWG Review

fact 8

!

Option Resource or Service Criteria FrWork{Settlement Char
Alter-
ta | 1b} 2 | 3 | 4 | 5af 5b] 6 | 7 | 8 [native|DR |Rep|AofE|Enh
1.0 Archeological site stewardship program Archaeology N/AIH (M (M (L [H [H {H H |Yes| MH Y[ N[N N
10.0 Preserve archaeological sites/artifacts Archaeology N/AIM (H (L L [H [H |H |M |Yes| “R Y| Y [N N
35.0 Acquire archaeologic artifacts from outside the spill area Archaeology N/A|N/A[H (L [N/A[M |H |H |L |No R NJY|N N
13.0 Eliminate oil from mussel beds Coastal habitat: intertidal M [N/AIH |H JL (M |H |[H [M [Yes| MR Y| N|N N
14.0 Accelerate recovery of upper intertidal zone Coastal habitat: intertidal M [N/A|Unp{H L M |H |[H [M [No MR Y| N|N N
4.0 Reduce disturbance at marine bird colonies and mammal haulout Common murre M (M tH (M L |H M {H [H [Yes] MH Y| Y [N N
16.1 Enhance social stimuli (Common murre) Common murre M (M M IL L M |H |H {H |ves] MR Y[ N[N N
16.2 Improve physical characteristics of nest sites (Common murre) Common murre M M {Unp|L L (M |H [H |M lIYes| MR Y[ N|N N
17.1 Elminate introduced foxes (for nesting marine birds) Common Murre H [N/AJH [H |N/AIH [H |H [H [No R N Y Y N
37.0 Purchase private lands (fee title or less than fee title) Common murre M IM [H [M L |H |H |H |L [No R Y| Y[Y N
40.0 special Designations Common murre M (M |H M JL |H |[M |H |H |[No FR Y| Y|N Y
2.1 Incease fish/shellfish management: species already with plans Cutthroat trout M M |H (L JL [H M |H [M |Yes] MH Y| N|N Y
11.0 Improve freshwater wild salmon spawning/rearing habitats Cutthroat trout M [N/A|IH M M [H [H |H |M |No MR Y|{Y|y Y
14.0 Accelerate recovery of upper intertidal zone Cutthroat trout H [N/A|{UnpiH (L {H |H |[H |M [No MR Y| N|N N
37.0 Purchase private lands (fee title or less than fee title) Cutthroat trout N/AM [H jH |L {H M [H |L [No PR Y| Y |Y N
40.0 Special Designations Cutthroat trout N/AIM [H JH [L (H M |H |M |[No PR Y{Y|N N
2.1 Incease fish/shellfish management: species already with plans Dolly varden trout M M |H (L L [H |M |H M |Yes] MH Y| N[N Y
11.0 Improve freshwater wild salmon spawning/rearing habitats Dolly varden trout M [N/AJH M |M |H {H |H |M |No MR Y| Y¢tY Y
14.0 Accelerate recovery of upper intertidal zone Dolly varden trout H [N/A|{Unp{H |L |H [H |H M [No MR Y| NN N
19.0 Update and expand Alaska's Anadromous Fish Stream Catalog Dolly varden trout L |M (H {H (L [H |H |H (M [No PR Y { N|N N
37.0 purchase private lands (fee title or less than fee title) Dolly varden trout N/AIM [H [H L |H |M {H (L |No PR Y| Y|Y N
40.0 Special Designations Dolly varden trout N/AIM {H |H (L |H (M |H {M |No PR Y| Y|N N
8.1 temporarily restrict/close harvest Harlequin duck M (M §H [L L |H |M [H M [Yes] MH Y| N[N Y
13.0 Eliminate oil from mussel beds Harlequin duck H [H {H {H |L |M (H JH |M |Yesf MR Y| N[N N
37.0 Purchase private lands (fee title or less than fee title) Harlequin duck M |H {H [(H L [H |M JH (L |No PR Y|{Y[|Y N
40.0 Special Designations Harlequin duck M (M JH (H L |H |M |H (M [No PR Y| Y [N N
17.1 Elminate introduced foxes (for nesting marine birds) Marbled murrelet H |N/A|H [H |N/A|H (H |H |H |No MR K|lY|Y N
37.0 Purchase private lands (fee title or less than fee title) Marbled murrelet M |H H (L |H |[L {H No PR Y'Y | Y N
40.0 Special Designations Marbled murrelet M JH IH L |H L |H No PR Y| Y|N N
17.1 Elminate introduced foxes (for nesting marine birds) Pigeon guillemot H |N/AIH [H |N/A[H [H |H {H |No MR k| Y|Y N
17.2 Reduce predator access to seabird colonies Pigeon guillemot M M M (L M [H [H |H [M |No MR Y| NIN Y
37.0 Purchase private lands (fee title or less than fee title) Pigeon guillemot L |IM (M [H (L [H |M |H |[L [No PR Y| Y]|Y N
40.0 Special Designations Pigeon guillemot L (M (M |H (L [H |M [(H |M [No PR Y|Y|N N
2.1 Incease fish/shellfish management: species already with plans Pink salmon H {H (M [H fL [H M |H |M |Yes] MH Y| N[N Y
11.0 Improve freshwater wild salmon spawning/rearing habitats Pink salmon H {H H JH {H |H |H |M {Yesy MR Yl Y [|Y Y
I I I ] ! ] T N S B 2 ! ] ]
Criteria Summary. 1a: Potential to improve the rate or degree of recovery. 1b: Potential to prevent further degradation or decline. 2: Technical feasibility

3: Degree to which proposed action benefits the more than one resource or service.

for ¥~ additional injury to: other target or non-target a:_resources;

b:_services.

7. R

itionship of the expected costs of the proposed action to the expected benefits.

Legend: MR = Manipulation of Resources; MH = Management of Human Use; PR = Protection;
H = High; M = Medium; L = Low; N/A = Not applicable; Unk = Unknown; Unp = Unproven.

4: Degree to which proposed action enhances the resc or svc.

8.

5: Potential
6. Potential effects of the proposed action on human health & safety.

Will the restoration opportunity be lost if implementation is delayed?

Date Printed: 10/09/1992 ; Page 1
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Evaluation of Options, order by RESOURCES/SERVICE: DRAFT for RPWG Review
Option Resource or Service Criteria Fridor| ement Char
Alter

. . 1a | 1b 4 | 5al 5b 8 |natiwve ‘ep|AofE |Enh
13.0 Eliminate oil from mussel beds River otter H {H {H [H L (M |H {H [M |Yes}] MR N | N N
37.0 Purcbase private_lands (fee title or less than fee title) River otter N/AIM (H JH (L {H (M |H |M |No PR Y| Y N
40.0 Special Designations River otter N/AJL |H |H L (H |M {H [M |No PR Y [N N
13.0 Eliminate oil from mussel beds Sea otter H [H |H JH L M |H |H [H |Yes] MR N | N N
2.1 Incease fish/shellfish management: species already with plans Sockeye salmon H (H |[M [(H |L [H |H |H |[H |Yes| MH N | N Y
11.0 Improve freshwater wild salmon spawning/rearing habitats Sockeye salmon H (H |[H [H M [H {H [H IH |Yes|] MR Yy Y
18.1 Establish additional hatchery (salmon) runs Sockeye salmon M [M [H [H M |M {H |H M |No MR Y I N Y
18.2 Tran lant (salmon) hatchery-reared fish to depleted areas Sockeye salmon H (L (H [H L [H |H [H [M |Yes] MR Y | N Y
18.3 Wild <gg take to establish new runs (salmon) Sockeye salmon M (M {H [(H [M (M [H |H |M |No MR Y| N Y
19.0 Update and expand Alaska‘'s Anadromous Fish Stream Catalog Sockeye salmon L /M JH |H |L |H (K {H |M |No PR N | N N
37.0 Purchase private lands (fee title or less than fee title) Sockeye salmon N/AIM [H |H |L [H [M [H |M |[No PR Y| Y N
40.0 Special Designations Sockeye salmon N/AJL |H {H (L JH |M {H [M [No PR Y | N N

Criteria Summary. 1la: Potential to improve the rate or degree of recovery.
3: Degree to which proposed action benefits the more than one resource or service. &: Degree to which proposed action enhances the resc or svc.
6. Potential effects of the proposed action on human health & safety.

for NO additional injury to: other target or non-target a:_resources; b:_services.

7. Relationship of the expected costs of the proposed action to the expected benefits.
Legend: MR = Manipulation of Resources; MH = Management of Human Use; PR = Protection;

K = High; M = Medium; L = Low; N/A = Not applicable; Unk = Unknown; Unp = Unproven.

1b: Potential to prevent further degradation or decline.

2: Technical feasibility
5: Potential

Date Printed: 10/09/1992 ; Page

Will the restoration opportunity be lost if implementation is delayed?
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Evaluation of Options, order

AL F3 ﬁarjf C

by RESOURCES/SERVICE: DRAFT for RPWG Review

Yot 9,

Opti

on

Resource or Service Criteria FrWork{Settlement Char
Alter-

la | 1b| 2 4 | 5a| 5b 8 |na 'e{DR [Rep|AofE[Enh

1.0 Archeological site stewardship program Archaeology N/JAJH (M JM L |H |H |H |H |Yes| MH NN N
10.0 Presgrve archaeological sites/artifacts Archaeology N/AIM [H L JL |H {H (H |M {Yes] MR Y| N N
35.0 Acquire archaeologic artifacts from outside the spill area Archaeology N/AIN/A[H |L {NJAIM [H |H |L [No MR n|Y !N N
37.0 Purchase private lands (fee title or less than fee title) Bald eagle M [H |JH |M (L |[H (M |H [M |[No PR Y| Y N
13.0 Eliminate oil from mussel beds Coastal habitat: intertidal M |IN/AIH |H L |M |H |H |M |Yes] MR N | N N
14.0 Accelerate recovery of upper intertidal zone Coastal habitat: intertidal M IN/AJUnp[H |L |M {H |H M |[No MR N[N N
4.0 Reduce disturbance at marine bird colonies and mammal haulout Common murre M |M JH M L |H |M |H |H |Yes|] MH Y| N N
16.1 Enhance social stimuli (Common murre) Common murre M (M (M [L L M (H |H |H |Yes|] MR N | N N
16.2 Improve physical characteristics of nest sites (Common murre) Common murre M M lUnp|L L (M |H |H |M IYes] MR .| N| N N
17.1 Elminate introduced foxes (for nesting marine birds) Common Murre H |N/AIH |H [N/A{H {H |H |H |No MR N|Y]|Y N
37.0 Purchase private lands (fee title or less than fee title) Common murre M M [H M L [H |H |H |L |No PR YIY[Y N
40.0 Special Designations Common murre M M |H M |L (H |M |H |H |No PR Y|[Y (N Y
2.1 Incease fish/shellfish management: species already with plans Cutthroat trout M M [H |L |L (H |[M |H |M {Yes] MH N [N Y
11.0 Improve freshwater wild salmon spawning/rearing habitats Cutthroat trout M [N/AJIH M (M (H [H |H [M |No MR Y| Y Y
14.0 Accelerate recovery of upper intertidal zone Cutthroat trout H ([N/A|Unp[H (L {H [H [H [M |No MR N1 N N
37.0 Purchase private lands (fee title or less than fee title) Cutthroat trout N/AIM {H |H L {H |M |H |L [No PR Yl Y N
40.0 Special Designations Cutthroat trout N/AM [H |H (L |H (M |H [M |[No PR Y|Y !N N
2.1 Incease fish/shellfish management: species already with plans Dolly varden trout M (M [H L L |H |M |[H |M |Yes! MH Y| N|N Y
11.0 Improve freshwater wild salmon spawning/rearing habitats Dolly varden trout M [N/AJH (M |M IH |H |H |M |INo MR Y|Y|Y Y
14.0 Accelerate recovery of upper intertidal zone . Dolly varden trout H |N/A|Unp|H [L [H [H |H [M [No MR YIN|N N
19.0 Update and expand Alaska's Anadromous Fish Stream Catalog Dolly varden trout L |[M {H |H L {H |H |H |M [No PR Y{N]|N N
37.0 Purchase private lands (fee title or less than fee title) Dolly varden trout N/AIM [H [H L [H [M |H [L [No PR Y|Y|Y N
40.0 Special Designations Dolly varden trout N/AIM {H [H |L (H [M |H [M [No PR Y| Y| N N
40.0 Special Designations Harbor seal H |H {H |H [L [H (M |H |[H [Yes] PR Y|Y|N N
8.1 temporarily restrict/close harvest Harlequin duck M M IH L L {H |M |H |M iYes] MH Y| NN Y
13.0 Eliminate oil from mussel beds Harlequin duck H {H [H JH L [M |H {H M |Yes] MR Y| N|N N
37.0 Purchase private lands (fee title or less than fee title) Harlequin duck M [H |H |H L |H M |H L |No PR Y| Y|Y N
40.0 special Designations Harlequin duck M M |H {H |L |H M |H M |No PR Y|Y|N N
17.1 Elminate introduced foxes (for nesting marine birds) Marbled murrelet H N/AIH |H |N/A|H |H [H |H [No MR N|[YTY N
37.0 Purchase private lands (fee title or less than fee title) Marbled murrelet M |M |H |H (L |H L [H |L [No PR Y| Y|Y N
40,0 special Designations Marbled murrelet M |H [H (L {H (L |[H (L [No PR Y| Y |N N
17.1 Elminate introduced foxes (for nesting marine birds) Pigeon guillemot H |N/A{H [H |N/JAJH |H [H [H [No MR N|[Y[Y N
17.2 Reduce predator access to seabird colonies Pigeon guillemot M M M |L |M JH |H |H [M {No MR Y{ N|N Y
37.0 Purchase private lands (fee title or less than fee title) Pigeon guillemot L M (M [(H L |H |M [H |[L [No PR Y{Y|Y N
40.0 Special Designations Pigeon guillemot L M M IH L |H |M [H M [No PR Y{Y|N N

! ! Nl 'l ! ! }

cri

teria Summary.

1a: Potential to improve the rate or degree of recovery.

3: Degree to which proposed action benefits the more than one resource or service.

for NO additional injury to: other target or non-target a:_resources;

b:_services.

7. Relationship of the expected costs of the proposed action to the expected benefits. 8.

Legend: MR = Manipulation of Resources; MH = Management of Human Use; PR = Protection;
H = High; M = Medium; L = Low; N/A = Not applicable; Unk = Unknown; Unp = Unproven.

1b: Potential to prevent further degradation or decline.
4: Degree to which proposed action enhances the resc or svc.

6. Potential effects of the proposed action on human health & safety.

2: Technical feas'  lity
5: Pctential

Will the restoration opportunity be lost if implementation is delayed?

Date Printed: 10/09/1992 ; Page 1
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Evaluation of Options, order by RESOURCES/SERVICE: DRAFT for RPWG Review

Option Resource or Service Criteria Frior ement Char
Alter

1a | 1b 4 | 5al Sb 8 |nativ ep|AofE |Enh

2.1 Incease fish/shellfish management: species already with plans Pink salmon H [H [M [H |L |H [M [H |M |Yes| MH N | N Y
11.0 Improve freshwater wild salmon spawning/rearing habitats Pink salmon H |H |H |H (H [H |H [H |M |Yes] MR Y| Y Y
13.0 Eliminate oil from mussel beds River otter H |H |H |H L [M [H |H M [Yes] MR N | N N
37.0 Purchase private lands (fee title or less than fee title) River otter N/A|M |H JH (L |H |M |H [M [No PR Y[ Y N
40.0 Special Designations River otter N/AIL [H {H (L [(H [M ([H (M |No PR Y| N N
13.0 Eliminate oil from mussel beds Sea otter H |H {H {H (L [M [H }H (H [Yes] MR N | N N
2.1 Incease fish/shellfish management: species already with plans Sockeye salmon H IH |M [(H |L |H [(H [H |H |Yes] MH N | N Y
11.0 Improve freshwater wild salmon spawning/rearing habitats Sockeye salmon H JH |H |H (M [H |H [H |H |Yes Y| Y Y
18.1 Establish additional hatchery (salmon) runs Sockeye salmon M [M [H |[H M |M |H |H |M |No MK Y| N Y
18.2 Transplant (salmon) hatchery-reared fish to depleted areas Sockeye salmon H (L |H {H |L |H [H |H [M |Yes|] MR Y { N Y
18.3 Wild egg take to establish new runs (salmon) Sockeye salmon M (M {H |H M M |H |H |M |No MR Y | N Y
19.0 Update and expand Alaska's Anadromous Fish Stream Catalog Sockeye salmon L (M |H |H |[L {H [H [H [M |No PR N | N N
37.0 Purchase private lands (fee title or less than fee title) Sockeye salmon N/AIM {H [H {L |[H [M [H (M [No PR Y| Y N
40.0 special Designations Sockeye salmon N/A|L [H |H jL |H {M |H M [No PR Y | N N

Criteria Summary.

1a: Potential to improve the rate or degree of recovery.
3: Degree to which proposed action benefits the more than one resource or service.
for NO additional injury to: other target or non-target a:_resources:
7. Relationship of the expected costs of the proposed action to the expected benefits.

b:_services.

Legend: MR = Manipulation of Resources; MH = Management of Human Use; PR = Protection;

H = High; M = Medium; L = Low; N/A = Not applicable; Unk = Unknown; Unp = Unproven.

1b: Potential to prevent further degradation or decline.
4; Degree to which proposed action enhances the resc or svc.

6. Potential effects of the proposed action on human health & safety.
Will the restoration opportunity be lost if implementation is delayed?

2: Technical feasibility
5: Potential

Date Printed: 10/09/1992 ; Page

2




October 8, 1992
~PWG’S FIRST DRAFT OF POSSIBLE ALTERNATIVE 4
Part A.
Do all effective things (criteria 1a or 1b = M or H) for resources that we are certain were

injured severely (i.e., population level injury - Spies’ class 1 or 2) and are not recovering or
recovery is uncertain at a population level for adults.

Resources included: Archaeology, Common Murres, Coastal Habitat: intertidal,
Cutthroat trout, Dolly Varden trout, Harlequin duck, Marbled murrelet, Pigeon
guillemots, Sea otter, Sockeye salmon,

Do all effective things for services: (criteria 1a or 1b = M or H) and (5b not equal L)

Services included: Subsistence, Recreation (the other services are included below)

Do all effective things for Resources that Services depend on:
(1a or 1b = H or M) and (5b not equal L)

Resources included: Pink salmon, Herring, Rockfish, Harbor seals, River otter,
Brown Bear.
Part B.

For all resources not addressed in A above, do only highly effective things (1a or 1b = H),
and 5b = H.

The only resources not in Part A are Bald Eagle, Black Oystercatcher, and Killer
whale. For these resources, there are no options that meet the test in Part B.

Part C.

Include things that are highly effective at enhancing resources or services listed in A above.
Sort = Resources in A, and criteria 4 = H.

Resources included: See A above.
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Evaluation of Options, order by RESOURCES/SERVICE: DRAFT for RPWG Review

Option Resource or Service Criteria FrWorkjSettlement Char ]
Alter-
la | bl 2 |3 | &4 | 5afl 5b] 6 | 7 | 8 Jnative|DR |Rep|AofE|Enh
1.0 Archeological site stewardship program Archaeology N/ATH (M IM L |H |H JH |H |Yes| MH Y| N|N N
10.0 Preserve archaeological sites/artifacts Archaeology N/AIM [H (L L (H |[H |H [M |Yesf MR Y| YN N
13.0 Eliminate oil from mussel beds Coastal habitat: intertidal M IN/AIH |H L H {H [M [Yes] MR Y| N|N N
14.0 Accelerate recovery of upper intertidal zone Coastal habitat: intertidal M {N/AjUnptH L [M |H [H M [No MR Y| N|N N
4.0 Reduce disturbance at marine bird colonies and mammal haulout Common murre M M IH (M jL [H M [H {H |[Yes|] MH Y] YN N
16.1 Enhance social stimuli (Common murre) Common murre M M M (L L (M |H [H |H |[Yes] MR Y| N|N N
16.2 Improve physical characteristics of nest sites (Common murre) Common murre M |M |UnpfL |L (M {H [H |M [Yes] MR Y| N[N N
17.1 Elminate introduced foxes (for nesting marine birds) Common Murre H ([N/AfH |H [N/AIH [H |H [H |No MR N|Y Y N
37.0 Purchase private lands (fee title or less than fee title) Common murre M M [H (M L H |H [H |L |No PR Y| Y Y N
40.0 Special Designations Common murre M M |[H (M |L {(H [M {H |H |No PR Y{Y|N Y
2.1 Incease fish/shellfish management: species already with plans Cutthroat trout M M [H L |L |H [M {H (M |Yes|] My Y[ N|N Y
11.0 Improve freshwater wild salmon spawning/rearing habitats Cutthroat trout M IN/JAIH {M M [H |H {H |M {No ! Y|lY[Y Y
14.0 Accelerate recovery of upper intertidal zone Cutthroat trout H {N/AJUnpiH (L |H |[H |H [M |No MR Y| N[N N
19.0 Update and expand Alaska's Anadromous Fish Stream Catalog Cutthroat trout L M {H [(H [L |[H [H [H |M |No PR Y| N[N N
37.0 Purchase private lands (fee title or less than fee title) Cutthroat trout N/AIM [H |H |L |H [M [H L |No PR Y|Y[Y N
40.0 Special Designations Cutthroat trout N/AIM [H |H L |H [M |[H [M |[No PR Y[Y N N
2.1 Incease fish/shellfish management: species already with plans Dolly varden trout M M (H L (L |H M JH M {Yes| MH Y[ NN Y
11.0 Improve freshwater wild salmon spawning/rearing habitats Dolly varden trout M |N/AJH M M IH |H |H [M |No MR Y|Y]Y Y
14.0 Accelerate recovery of upper intertidal zone Dolly varden trout H |N/A|Unp{H |L (H {H [H [M ([No MR Y| N[N N
19.0 Update and expand Alaska's Anadromous Fish Stream Catalog Dolly varden trout L |[M (H fH (L {H [H [H [M |No PR Y| NN N
37.0 Purchase private lands (fee title or less than fee title) Dolly varden trout N/A(M (H JH [L |H M |H |[L |No PR Y|lY Y N
40.0 Special Designations Dolly varden trout N/A(M [H |H L {H (M |H IM |No i PR Y Y| N N
8.1 temporarily restrict/close harvest Harlequin duck M M |H L L |H |M {H |M |Ye MH Y N[N Y
13.0 Eliminate oil from mussel beds Harlequin duck H |H |H [H L (M |H |H M |Ye MR Y[ N|N N
37.0 Purchase private lands (fee title or less than fee title) Harlequin duck M [H IH |H L |H M |H L (No PR YIY Y N
40.0 Special Designations Harlequin duck M M (H |H (L |H |[M [H {M |No PR Y| Y]|N N
17.1 Elminate introduced foxes (for nesting marine birds) Marbled murrelet H |N/A|H [H |N/A{H |H [H [H [No MR NTY Y N
37.0 Purchase private lands (fee title or less than fee title) Marbled murrelet M M [H {H L |H (L {H |L [No PR YL Y|Y N
40.0 Special Designations Marbled murrelet M M [H {H L {H L |H |L [No PR Yl Y|N N
17.1 Elminate introduced foxes (for nesting marine birds) Pigeon guillemot H ([N/AIH |H |N/A|H |[H H |[H |{No MR N|Y Y N
17.2 Reduce predator access to seabird colonies Pigeon guillemot M M (M [L M [H [H |H [M |No MR Y| N|N Y
37.0 Purchase private lands (fee title or less than fee title) Pigeon guil lemot L |[M M |H |L [H M |H L [No PR YiY!lY N
40.0 Special Designations Pigeon guillemot L (M (M |H [L {H M |H [M |No PR Y| YN N
13.0 Eliminate oil from mussel beds Sea otter H |H |H (H |L M [H |H |H |Yes| MR Y| N|N N
2.1 Incease fish/shellfish management: species already with plans Sockeye salmon H (H (M |H |L |H [(H |H H |Yes] MH Y| NN Y

Criteria Summary. 1a: Potential to improve the rate or degree of recovery. 1b: Potential to prevent further degradation or decline. 2: Technic feasibility
3: Degree to which proposed action benefits the more than one resource or service. 4: Degree to which proposed action enhances the resc or svc. 5: Potential
for NO additional injury to: other target or non-target a:_resources; b:_services. 6. Potential effects of the proposed action on human health & safety.
7. Relationship of the expected costs of the proposed action to the expected benefits. 8. Will the restoration opportunity be lost if implementation is delayed?
Legend: MR = Manipulation of Resources; MH = Management of Human Use; PR = Protection;
H = High; M = Medium; L = Low; N/A = Not applicable; Unk = Unknown; Unp = Unproven. Date Printed: 10/08/1992 ; Page 1
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Evaluation of Options, order by RESOURCES/SERVICE: DRAFT for RPWG Review

Option Resource or Service Criteria Friork]Settlement Char
Alter- -

la | 1b| 2 | 3 [ 4 | 5a| 5b| 6 | 7 | 8 [native]DR |Rep|AofE|Enh
11.0 Improve freshwater wild salmon spawning/rearing habitats Sockeye salmon H |H (H (H |M (H |H [H |H |Yesf MR Y| Y |Y Y
18.1 Establish additional hatchery (salmon) runs Sockeye salmon M M |H |H |[M (M [H (H [M |No MR Y| Y |N Y
18.2 Transplant (salmon) hatchery-reared fish to depleted areas Sockeye salmon H (L [H {H L |H [H [H |M [Yes} MR Y| Y| N Y
18.3 Wild egg take to establish new runs (salmon) Sockeye salmon M |M |H |H |[M (M |KH {H [M (No MR Y| Y |N Y
19.0 Update and expand Alaska's Anadromous Fish Stream Catalog Sockeye salmon L /M (H |H |L [(H [H |H |M |No PR Y| NN N
37.0 Purchase private lands (fee title or less than fee title) Sockeye salmon N/AIM R |H |L [H |M |H |M |No PR Y|[Y Y N

Criteria Summary. 1a: Potential to improve the rate or degree of recovery. 1b: Potential to prevent further degradatjon or decline. 2: Technical feasibility
3: Degree to which proposed action benefits the more than one resource or service. 4: Degree to which proposed action enhances the resc or svc. 5: Potential
for NO additional injury to: other target or non-target a:_resources; b:_services. 6. Potential effects of the proposed action on human health & safety.
7. Relationship of the expected costs of the proposed action to the expected benefits. 8. MWill the restoration opportunity be lost if implementation is delayed?

Legend: MR = Manipulation of Resources; MH = Management of Human Use; PR = Protection; .
H = High; M = Medium; L = Low; N/A = Not applicable; Unk = Unknown; Unp = Unproven. Date Printed: 10/08/1992 ; Page 2
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Evaluation of Options, order by RESOURCES/SERVICE: DRAFT for RPWG Review

Option Resource or Service Criteria Frijork|Settlement Char
. er-
la | 1b| 2 | 3 | 4 | 5a] 5b| 6 | 7 | 8 {native]DR |Rep|AofE|Enh
8.1 temporarily restrict/close harvest Brown bear L (M |H (L M [(H [M {H [M |No MH Y| N]|N Y
4,0 Reduce disturbance at marine bird colonies and mammal haulout Harbor seal H |H {H (L {L [H M |H [H |Yesj MH Y| YN N
8.2 educate public to voluntarily restrict harvest (sport, subsist.) | Harbor seal H |H M (L L [H M |H (M |Yes| MH Y[N]|N Y
40.0 Special Designations Harbor seal H H [H L [(H M {H |[H |Yes|] PR Y[Y N N
2.1 Incease fish/shellfish management: species already with plans Pink salmon H |H M |H L |H |M |H M ([Yes|] MH Y| NN Y
11.0 Improve freshwater wild salmon spawning/rearing habitats Pink salmon H (H |H |[H |H [H |H |H M [Yes] MR Y| Y[ Y Y
18.3 Wild egg take to establish new runs (salmon) Pink salmon M M (H (H |H [L [H [H M |No MR Y| Y |N Y
19.0 Update and expand Alaska's Anadromous Fish Stream Catalog Pink salmon L IM H [H L |H {H [H [M |No PR Y N|N N
37.0 Purchase private lands (fee title or less than fee title) Pink salmon L (M |H {H L |H |[M |H [M |No PR Y[Y|Y N
28.0 Acquire access for sport-fishing and recreation Recreation: backcountry developed/M (H |H (M M M |H [H M |No MH N Y [Y Y
13.0 Eliminate oil from mussel beds River otter H [H |H [H L (M H JH |M [Yes] MR Y| N|N N
37.0 Purchase private lands (fee title or less than fee title) River otter N/A(M |H [H L [H [M JH [M |No PR Y[Y Y N
30.0 Test subsistence foods for hydrocarbon contamination Subsistence H IN/A{H L L |H |H |H |H |No MH Y| N[N N

Criteria Summary. 1a: Potential to improve the rate or degree of recovery. 1b: Potential to prevent further degradation or decline. 2: Technical feasibility
3: Degree to which proposed action benefits the more than one resource or service. 4: Degree to which proposed action enhances the resc or svc. 5: Potential
for NO additional injury to: other target or non-target a:_resources; b:_services. 6. Potential effects of the proposed action on human health & safety.
7. Relationship of the expected costs of the proposed action to the expected benefits. 8. Will the restoration opportunity be lost if implementation is delayed?
Legend: MR = Manipulation of Resources; MH = Management of Human Use; PR = Protection;
H = High; M = Medium; L = Low; N/A = Not applicable; Unk = Unknown; Unp = Unproven. Date Printed: 10/08/1992 ; Page 1
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Evaluation of Options, order by RESOURCES/SERVICE: DRAFT for RPWG Review

Option Resource or Service Criteria FrWorkjSettlement Char
Alter- .

la | 1b| 2 | 3 | 4 | 5a| 5b| 6 | 7 | 8 [nativelDR |Rep|AofE|Enh *”%‘“

LY

—P-mk~salmen H _[H 1H IH H—TH ] Fes YT L

18.1 Establish additional hatchery (salmon) runs Pink salmon L (L |H {H |H L {L |H [L |No MR Yi{Y|N Y ‘
18.2 Transplant (salmon) hatchery-reared fish to depleted areas Pink salmon L (L {H {H [H L L |H |[L [No MR Y[Y|N Y

A3 degg—taketoestabt TS Tew Tons—Ceertmony Rink-salmon M| H—tH—t—td M iNo MR Y|Y N Y A
12.2 New commercial, (lodge, fuel facilities) recreation facilities Recreation: backcountry developed|(N/A|N/A(H M |H L |H |H |[M |No MH N |[NYTY Y
37.0 Purchase private lands (fee title or less than fee title) Recreation: backcountry developed{N/A|H |H |H [H |K |L |H (M [No PR Y| Y Y Y
37.0 Purchase private lands (fee title or less than fee title) Recreation: undeveloped N/A|K |H |H {H |[H L |[H |M |No PR Y| Y |Y Y

Criteria Summary. 1a: Potential to improve the rate or degree of recovery. 1b: Potential to prevent further degradation or decline. 2: Technical feasibility
3: Degree to which proposed action benefits the more than one resource or service. 4: Degree to which proposed action enhances the resc or svc. 5: Potential
for NO additional injury to: other target or non-target a:_resources: b:_services. 6. Potential effects of the proposed action on human health & safety.
7. Relationship of the expected costs of the proposed action to the expected benefits. 8. Will the restoration opportunity be lost if implementation is delayed?
Legend: MR = Manipulation of Resources; MH = Management of Human Use; PR = Protection;
H = High:; M = Medium; L = Low; N/A = Not applicable; Unk = Unknown; Unp = Unproven. Date Printed: 10/08/1992 ; Page 1




RESTORATION PLANNING WORK GROUP
XXO! TALDEZ DJIL SPII.  OFF1
645 "G" STREET
ANCHORAGE, ALASKA 99501

TO: Restoration Team DATE: February 24, 1993
FROM: Bob Loeffler, Co-

John Strand, Co-Ch

Restoration Planni Work G

SUBJECT: Alternatives Information Package (Brochure) Schedule

Attached for your review and comment is RPWG’s draft schedule for

final production and publication of the subject brochure. This
schedule assumes that the text will be submitted to the Trustee
Council for their review and approval. It also assumes a quick

turnaround from the RT early the first week in March, and it
significantly decreases the 10-day review window previously
requested by the Trustee Council. Given that we received general
Trustee Council approval of the alternatives at the February 16th
Meeting, are we necessarily required to go back to the Council for
an additional round of review and approval before publishing the
brochure? If not, the RT could undertake a more thorough review of
the document and play a more active role in its revision, if
necessary. Please note that we also have scheduled a peer review
of our draft product.

Attachment

ccC: RPWG
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SCHEDULE F COMPLETION

Date Activity

02/26/93 Complete draft of brochure; submit text to
Editor

03/01/93 Edited text reviewed by RPWG

03/02/93 Submit text for RT and outside peer review

03/04/93 Review comments from RT and peer reviewers; begin
revision

03/05/93 Revision completed; submit text for Trustee Council

review and approval

03/10/93 Review comments from Trustee Council; begin
revision

03/12/93 Revision completed; submit Trustee Council changes
to Editor

03/15/93 Edited text reviewed by RPWG; begin preparation of
camera-ready copy

03/24/93 Camera-ready copy completed and forwarded to
printer

03/31/93 Brochure released to the public



