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Dear Reviewer:

The goal of the Habitat Protection and Acquisition option of the Restoration Plan is to
identify and protect strategic lands and habitats that will benefit the long term recovery
of resources and services injured by the Exxon Valdez oil spill. Policy guidance for the
Habitat Protection and Acquisition Process is set forth in the Plea Agreement and in
the Memorandum of Agreement and Consent Decree.

The purpose of this Supplement to the Restoration Framework is to solicit public
review and comments on the proposed Habitat Protection and Acquisition Process for
your review and comment.- This Supplement contains a narrative description of the
process, flow charts that schematically depict the process, and a discussion and
summary charts that present alternative threshold criteria.

Figures 6 and 7 (From Chapter VII, pages 50 and 51 in Volume I, Restoration
Framework) represent alternative approaches for evaluating restoration options
including Habitat Protection and Acquisition. Figure 6 depicts a Aierarchical strategy
wherein the Habitat Protection and Acquisition option is not applied unless other
direct restoration options are found to be ineffective. Figure 7 depicts a concurrent
strategy wherein the Habitat Protection and Acquisition option is applied in
conjunction with other restoration options. The potential outcome of implementing
either a hierarchical or concurrent strategy is significantly different. Both of these
strategies require the identification of an injured resource or service whose rate and
degree of recovery has been assessed as inadequate.

The relationship of the alternative strategies to the threshold criteria is an
exceptionally important part of this process. Regardless of which strategy is chosen, the
Trustee Council will approve a proposed project as a candidate land, for protection or
acquisition, only if it is in full compliance with all adopted threshold criteria.
Consequently, the adopted set of threshold criteria must be in concert and consistent
with the overall restoration strategy.

We invite your comments on the Habitat Protection and Acquisition Process. We would
especially like to solicit your recommendations concerning the adoption of a set of
threshold criteria for incorporation into this process. Please send your written
comments by August 31, 1992, to:

Exxon Valdez Oil Spill Trustee Council
645 “G” Street
Anchorage, Alaska 99501

Questions concerning this document or its distribution should be directed to the Oil
Spill Public Information Center, 645 “G” Street, Anchorage, Alaska 99501, or you
may call: (907) 278-8008.
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HABITAT PROTECTION AND ACQUISITION PROCESS

INTRODUCTION

The goal of the Habitat Protection and Acquisition process is to contribute to the
restoration of injured resources and services by identifying and, where appropriate,
protecting strategic habitats and services. Policy guidance for the Habitat Protection and
Acquisition Process is set forth in the Piea Agreement and in the Memorandum of
Agreement and Consent Decree.

Habitat Protection and Acquisifion is one of the potential restoration alternatives
presented in the Restoration Framework document. This alternative: ... includes
changes in management practices on public or private lands and creation of “profected”
areas on existing public lands in order to prevent further damage to resources injured by
the Exxon Valdez oil spill. Going beyond land management practices, there also are
options that involve the acquisition of ... habitats or property rights short of title by
public agencies fo protect strategic wildlife, fisheries habitat or recreation sites.

Another potential restoraticn alternative that involves habitat protection and acquisition
is the Acquisition of Equivalent Resources. The Restoration Framework defines this
alternative to mean: ...compensation for an injured, lost, or destroyed resource by
substituting another resource that provides the same or substantially similar services as
the injured resource (56 Federal Register 8899 [March 1, 1991;). Restoration
approaches, such as the manipulation of resources and habitat profection and
acquisition, can be implemented on an equivalent-resource basis.

The March 1, 1991 Federal Register (56 FR 8903), as part of a description for a lands/
habitat protection restoration project, stated that the objective is ... fo identify and
protect strategic wildlife and fisheries habitats and recreation sites and to prevent
further potential environmental damages fo resources injured by the Exxon Valdez oil

spill.

The purpose of the Evaluation Process and Imminent Threat Protection Process is to
provide a conceptual framework and strategy for habitat protection and to serve as a
guide to the Trustee Council. Central to this strategy is the requirement that a) the
Trustee Council approve a list of candidate lands recommended by the Restoration Team

for detailed evaluation, and b) the Trustee Council approve the actual purchases of title or
property rights.

In addition, the Trustee Council would review all candidate lands, decide which proposals
should receive further evaluation, determine protection tools and boundaries, and
establish the ranking of the proposals.
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Figures 6 and 7 in the Restoration Framework depict alternative approaches to
evaluating restoration options, including habitat protection and acquisition options.
Figure 6 depicts a hierarchical strategy whereas Figure 7 illustrates one wherein all
alternatives would be considered concurrently. The choice of habitat protection and
acquisition options as a restoration alternative is compatible with either the hierarchical
or cencurrent approach.

Both of these approaches require the identification of an injured resource or service
whose rate and degree of recovery have been assessed as inadequate. Both the Evaluation
Process [Figure 1] and Imminent Threat Protection Process [Figure 2] recognize the
importance of these two elements. Consequently, they begin with these common
elements as prerequisites, as is depicted in the top portions of Figures 1 and 2.

The Habitat Protection and Acquisition Process involves the solicitation of proposals of
Candidate Lands from land owners, the public, and from State and Federal resource
agencies. In order to supplement this basic process, the Imminent Threat Process was
developed as an accelerated assessment procedure that recognizes the need to respond to
a proposed change in land use that would foreclose habitat protection opportunities that
would, if implemented, facilitate recovery of injured resources or services or allow for
acquisition of equivalent resources.

The Habitat Protection and Acquisition Process will be presented to the public for
comment as part of the Draft Restoration Plan and Draft Environmental Impact
Statement. All restoration options, including habitat protection and acquisition options
along with proposed evaluation criteria are included in Chapter VI of the Resforation
Framewortk.

The following discussion describes the two processes by explaining the elements depicted
in Figures 1 and 2. Each symbol is numbered and contains symbol fext that identifies
process or structural elements. Text which is outside of all symbols is known as caption
text and will be defined and discussed along with the appropriate symbol text. Shaded
boxes in Figures 1 and 2 represent points in the process where Trustee Council decisions
are required.
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Figure 6. Possible conceptual approach to the analysis of restoration options.
This approach considers options in an hierarchical fashion.
(Framework Document)
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Figure 7.

Possible conceptual approach to the analysis of restoration-options.
This approach does not involve an hierarchical analysis of restoration options.
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EVALUATION PROCESS

Injured Resource/Service

The definition of injury used herein is that found in the Restoration Framework
document:

A natural resource has experienced “consequential injury” if it has sustained a
loss (a) due to exposure to oil spilled by the T/V Exxon Valdez, or (b) which
otherwise can be attributed to the oil spill and clean up.

A natural resource service has experienced “consequential injury” if the Exxon
Valdez oil spill or clean up:

° has significantly reduced the physical or biological functions
performed by natural resources, including loss of human uses; or

® has significantly reduced aesthetic, intrinsic or other indirect uses
provided by natural resources; or, in combination with either of
these,

® has resulted in the continued presence of oil on lands integral tothe
use of special-purpose lands.

Chapter IV of the Restoration Framework, Summary of Injury, provides a
summary of the injuries to organisms, habitat, and other resources and services
from the Exxon Valdez oil spill.

#2 R nd Degr Recov
The Restoration Framework states that: In a scientific sense, full ecological
recovery has been achieved when the pre-spill flora and fauna are again present,
healthy and productive, and there is a full complement of age classes. A fully
recovered ecosystem is one which provides the same functions and services as
were provided by the pre-spill, uninjured systemn.

Adequacy of the rate and degree of recovery will be estimated from on-going
damage assessment and restoration studies, the scientific literature and other
sources including the best professional judgment of recognized experts.

#3 Agency Management and R ration Monitorin
Recovered resources and services will be monitored by both the resource agencies
that are responsible for the management of the respective resource or service and
by specific recovery monitoring studies. These studies will be part of a
comprehensive and integrated monitoring program funded and managed by the
Trustees.
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If resource agency managers and/or results from the recovery monitoring studies
indicate that recovery is not proceeding in a sufficient manner, the injured
resource or service will be re-introduced into the main stream of the Evaluation
Process. Adequacy of the rate and degree of recovery will be estimated from on-
going damage assessment and restoration studies, the scientific literature and
other sources including the best professional judgment of recognized experts.

Essential habitat components of critical life history stages, i.e., reproduction, and
feeding, of injured resources will be characterized. Habitat components that
support injured services, e.g., spawning areas for anadromous fish, will also be
defined. Implementation of this step requires the characterization of non-site
specific habitat components, e.g., anadromous streams, old growth forests,
riparian woodland, cliff ledges on offshore islands, etc. Identification of discrete,
geographically-specific sites comes later in the process.

Establishing protection objectives and/or management strategies for these
habitat types, that are designed to facilitate the recovery of injured resources or
services, will result from reviews of life history literature, on-going studies and
other sources, including the best professional judgment of recognized experts.

Federal, State and local regulations and policies will be identified and reviewed to
determine whether or not they provide adequate protection for injured resources/
services and their essential habitat components. This review will include both
private and public land/water. An assessment will be made of the adequacy of this
protection within the Exxon Valdez Qil Spill context, i.e., do these regulations act
to facilitate the recovery of resources/services injured by the oil spill. If these
regulations are consistent with the requirements for recovery, additional
protection options will not be recommended.

If protectlon optlons currently in force on publlc land/water are found to
inadequately promote and protect recovery, additional options will be developed
and recommended to the appropriate resource agency. For example, more
stringent resource development regulations might be recommended, for what is
considered to be the recovery period for a specific resource or service.
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Addltlonal protectlon options will be submitted to, and reviewed by, the
appropriate resource agency. If deemed acceptable, the agency will incorporate
the option(s) into normal agency management procedures. If the agency decides
to reject the recommended option(s), the options may be re-evaluated and/or new
options developed.

Addltlonal protectlon optlons accepted by resource agencies will be incorporated
into normal agency management procedures and policies for the appropriate
duration. Additional recovery monitoring will be part of a comprehensive and
integrated monitoring program funded and managed by the Trustees.

If protectlon optlons that are in force on prlvate lands are inconsistent or
insufficient with the requirements for recovery, additional protection options will
be recommended. For example, if the Alaska Forest Resources and Practices Act
(1990) does not provide for the desired rate of recovery of injured resources/
services in riparian habitats, additional protection options for these habitat types
will be identified.

For each injured resource/service for which essential habitat components are
considered to be inadequately protected on private lands, a suite of preferred
protection options will be identified and approved by the Trustee Council. Most of
these protection options have been enumerated and described in Options for
Identifying and Protecting Strategic Fish and Wildlife Habitats and Recreation
Sites (The Nature Conservancy Handbook, 1991).

® Steps 1-9 have accomplished the following tasks:

° Identification of injured species and services, that are not
adequately recovering.

e Identification of habitat components linked to recovery.

o Development of protection objectives for each injured
resource/service and linked habitat component.

® Assessment of existing protection options on private and
public land/water.

o Identification of additional protection options needed to be
implemented on private and public land/water.

° HFach of these steps will be described in both the Draft Restoration Plan
and the Draft Environmental Impact Statement.
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n nci
A Request for Proposal [RFP] will be issued by the Trustee Council in order to
solicit nominations of candidate lands. The RFP will contain information
describing, in generic terms, the types of land that the Trustees are interested in
evaluating in order to protect injured resources/services. Geographically-specific
sites will not be enumerated. The RFP will also contain a list and description of
the preferred protection options that will be considered for those nominations
that become candidate lands. The RFP will contain language that explicitly states
that this is a voluntary program and that condemnation is not contemplated by
the Trustees.

illin ner/Sel
The first steps in the review of all nominations is the determination of land
ownership and willingness, on the part of the owner/seller, to negotiate with the
Trustees for rights and/or title to the land. All interests in the land should be
identified by the land owner/seller, i.e. surface rights, subsurface rights, other
development rights.

Reject

A nomination will be rejected if clear title to the land or other desired interests in
the land cannot be demonstrated or if an unambiguous statement of willingness
to negotiate is not obtained from the land owner/seller.

1 resh riteri n isting D
Each nomination will be evaluated against a set of threshold criteria designed to
determine whether or not a nomination is acceptable for further consideration.
Based on existing information, the threshold criteria will eliminate proposals that
are inappropriate or unreasonable.

Reject

A nomination will be rejected if it is not in compliance with ALL threshold
criteria. Rejected proposals can be recycled back into the process for another
review if additional information is made available that could allow for compliance
with all threshold criteria.
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#13 Candidate Lands
This element is a list of nominated lands approved by the Trustee Council for
detailed evaluation.

° At this point in the process there is a list of Candidate Lands that:

. Contain essential habitat components linked to recovery of injured
resources/services.
o Are not afforded adequate protection by existing law, regtilation
and/or policy.
. Are owned by a willing owner/seller.
. Are in full compliance with all threshold criteria.
#14 il valuati Rankin

Each candidate land will be evaluated and ranked against a set of detailed
evaluation criteria designed to determine whether or not a nomination should be
prioritized. The Trustee Council will determine the ranking. These criteria will
include, but not be limited to, those identified in Chapter VI of the Restoration
Framework. The purpose of this component is to conduct a more rigorous
analysis of proposals utilizing more specific information than was available for
step #12 [Threshold Criteria]. In some cases, it may be necessary to acquire
additional information to complete the detailed evaluation. Owners of candidate
lands will be provided the results of the detailed evaluation.

#18 Inadequate Data
This step involves characterization of the data gaps and a determination of the
most cost-effective and timely method to obtain any necessary information.
Funding for the acquisition of any additional data must be approved by the
Trustee Council.

#19 Additional Information
Any necessary additional information may be obtained from the studies funded by
the Trustee Council. These studies will be subject to review by the appropriate
experts and entered into the detailed Evaluation Process.

#24 Reject

Rejection of a candidate land at this step may result from:

. Non-compliance with the detailed evaluation criteria after initial
review.
. Non-compliance with the detailed evaluation criteria after

additional information was obtained.
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#15

Ranked Lands

This element contains proposals that were ranked or prioritized according to the
degree of each proposal’s conformance with the stated goal of the process [Step
#14]. Ranking will also be based upon the outcome of the detailed evaluation.

Apply Protection Tools

The appropriate and most cost-effective protection tool(s) will be matched to each
ranked, candidate parcel. This decision will be made by the Trustee Council. In
some cases, a single tool will be chosen if it provides adequate protection. In other
cases, several protection tools may be deemed necessary; there may even be a mix
of non-acquisition and acquisition tools selected.

n-A 1
These could include, but not be restricted to:
. Landowner contact and education
* Voluntary agreements: registration and cooperative management
agreements

. Rights of first refusal

These protection tools are discussed in Opfions for Identifying and Protecting
Strategic Fish and Wildlife Habitats and Recreation Sites (The Nature
Conservancy Handbook, 1991). Agency management and monitoring will be
recommended where appropriate.

Acquisition Process

Tools that involve acquisition of property rights or interests could include, but
not be restricted to:

* Conservation easements

. Deed restrictions and reverters

. Acquisition of partial interests: timber, mineral and access rights
. Fee acquisitions

These protection tools are discussed in The Nature Conservancy Handbook. The
process by which acquisition tools should be implemented is depicted in Figure 3
and discussed in the accompanying narrative.
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#17 Incorporate into Public Management

Acquired rights or title will be incorporated into existing management plans.

where appropriate. Management plans for newly acquired parcels will be written
where necessary. Each plan’s goal will be to manage the parcel or interest in a
manner that will benefit the long term recovery of resources and services injured
by the Exxon Valdez oil spill. The Trustee Council will decide which agency will
manage the land or will create a new management authority.
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IMMINENT THREAT PROTECTION PROCESS

#1  Injured Resource/Service
The definition of injury used herein is that found in the Restoration Framework
document:
A natural resource has experienced “consequential injury” if it has sustained a
loss (a) due to exposure to oil spilled by the T/V Exxon Valdez, or (b) which
otherwise can be attributed to the oil spill and clean up.
A natural resource service has experienced “consequential injury” if the Exxon
Valdez oil spill or clean up:

° has significantly reduced the physical or biological functions per
formed by natural resources, including loss of human uses; or

e has significantly reduced aesthetic, intrinsic or other indirect uses
provided by natural resources; or, in combination with either of
these,

o has resulted in the continued presence of oil on lands integral to the

use of special-purpose lands.

Chapter 1V of the Restoration Framework, Summary of Injury, provides a
summary of the injuries to organisms, habitat and other resources and services
from the Exxon Valdez oil spill.

The Restoratzon Framework states that In a scientific sense, full ecological
recovery has been achieved when the pre-spill flora and fauna are again present,
healthy and productive, and there is a full complement of age classes. A fully
recovered ecosystem is one which provides the same functions and services as
were provided by the pre-spill, uninjured system.

Adequacy of the rate and degree of recovery will be estimated from on-going
damage assessment and restoration studies, the scientific literature and other
sources including the best professional judgment of recognized experts.

Recovered resources and services w111 be momtored by both the resource agencies
that are responsible for the management of the respective resource or service and
by specific recovery monitoring studies. These studies will be part of a com-
prehensive and integrated monitoring program funded and managed by the
Trustees.

If resource agency managers and/or results from the recovery monitoring studies
indicate that recovery is not proceeding in a sufficient manner, the injured
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resource or service will be re-introduced into the main stream of the Evaluation
Process. Adequacy of the rate and degree of recovery will be estimated from on-
going damage assessment and restoration studies, the scientific literature and
other sources including the best professional judgment of recognized experts.

Nommatlons that the Trustee Councﬂ receive w1thoutthe1r solicitation will be

reviewed.

Essent1al habltat components that were charactenzed as part of the Evaluation
Process [Figure 1], will be identified on the nominated parcels. This site-specific
analysis will be conducted utilizing existing information. It is understood that
the available information describing the environmental character of these lands
is, for the most part, both limited and imprecise.

Nommatlons that do not contam essentlal habitat components will be dropped
from this process. This decision does not prevent the land owner from responding
to the RFP solicitation from the Evaluation Process [Figure 1]. Given data
limitations that constrain this fast track type of review, it is necessary to allow for
the admission of a nomination into the Evaluation Process, after being dropped
from the Imminent Threat Process, because more information may become
available that could alter the conclusions.

Each nommatlon w1ll be evaluated agamst a set of threshold criteria designed to
determine whether or not a nomination is acceptable for further consideration.
The threshold criteria should:

° Eliminate proposals that will not facilitate recovery of injured
resources/services.
e Eliminate proposals that do not represent a reasonable selection for

equivalent resource acquisition.

T T inemn
A nomination will be rejected if it is not in compliance with ALL threshold
criteria. Rejected proposals can be recycled into the Evaluation Process at step #5
(Figure 1) for ancther review if additional information is made available that
conceivably would allow for compliance with all threshold criteria.
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#11 Evaluation Process

The proposal will be inserted into the Evaluation Process as a Candidate Land
[Step #13, Figure 1] and be subject to the process from that point forward.
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ALTERNATIVE THRESHOLD CRITERIA

Threshold Criteria

The Habitat Protection and Acquisition Process utilizes threshold criteria to
initially screen proposals nominated by land-owners, agencies, or the public. The
intent of the threshold criteria is to eliminate those proposals which do not
contribute to restoration objectives, or are inappropriate or unreasonable.
Proposals which successfully meet all of the threshold criteria become candidate
lands which are then subjected to additional steps in the process leading towards
eventual protection/acquisition.

Three alternative sets of threshold criteria (sets A, B, and C) have been developed.
One set, or a combination of sets, is to be adopted and incorporated as an integral
part of the Habitat Protection and Acquisition Process. Selection of a set of
threshold criteria will not preclude criteria in any of these sets from being
considered as evaluation criteria.

Table 1 provides a side-by-side comparison of the three sets of threshold criteria.
All three sets share two criteria which are dictated by Trustee Council policy and
the law; criteria #1, the requirement for a willing seller, and criteria #3, the
requirement for purchase at fair market value. The application of the other
threshold criteria differs between each of the sets.

Table 2 provides a summary analysis describing both the objectives and the
attributes of each threshold criteria. The application of the threshold criteria in
each of the three sets results in significantly different outcomes from the Habitat
Protection and Acquisition Process.

Quicome
The following discussion briefly describes the outcome anticipated from applying
each set of threshold criteria:

Set A

Set A imposes the ieast restrictive threshold criteria. In addition to meeting
criteria 1 and 3, proposais would need to demonstrate that they are associated
either directly with (linked to, replace) or indirectly with (provide equivalent of,
substitute for) an injured resource or service. Additionally, the proposed habitat
protection/acquisition would need to be shown to benefit an injured or equivalent
resource or service. Equivalent resources and services encompass a wide
spectrum of species, habitats, and activities in addition to those which were
shown to have been injured by the spill.
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Set A would allow for a wide scope of habitat protection/acquisition proposals to
be considered both within and outside of the spill affected area.

Set B imposes an intermediate level of threshold criteria. In addition to meeting
criteria 1 and 3, and consistent with Set A, proposals would need to demonstrate
that they are associated either directly or indirectly with an injured resource or
service. Unlike Set A, the recovery of an injured resource or service would have to
be shown to benefit from each habitat protection/acquisition proposal. The key
difference between Set A and Set B is that proposals must benefit the recovery of
injured resources/services rather than merely providing a benefit to an injured or
equivalent resource/service.

Set B would allow for a more limited scope of habitat protection/acquisition
actions to be considered. A wide range of acquisition/protection proposals could
qualify within the spill affected area. Actions outside of the spill affected area
would be much more limited than under Set A.

Set C imposes the most restrictive threshold criteria and follows a strict
hierarchical strategy for acquisition/protection. In addition to meeting criteria 1
and 3, proposals would need to demonstrate that they contain habitats that are
directly linked to recovery of injured resources/services. A finding would be
needed that existing laws, regulations, and other requirements are inadequate to .
provide the level of protection that a proposed habitat protection/acquisition
action would provide. Review of proposals would need to demonstrate that
expected land uses (e.g., logging) would threaten resources injured by the spill.
Determinations would need to show that: 1) failure to act on a proposal would
foreclose meeting restoration objectives, and 2) restoration options other than a
protection/acquisition proposal would be inadequate to meet restoration
objectives. A proposal would need to demonstrate an incremental benefit to
restoration, and be cost-effective relative to other restoration options. Finally, a
proposal would have to be reasonably incorporated into public land management
systems.

Set C would allow a relatively narrow scope of habitat protection/acquisition
actions to be considered. In keeping with the hierarchical strategy, habitat
protection/acquisition would only be considered when other direct restoration
options were found ineffective. Only habitats of injured resources/services
could be protected. Protection of equivalent resources/services would only be an
option after consideration of direct or replacement restoration action. A
concurrent strategy for the Habitat Protection and Acquisition option could not
be followed.
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TABLE 1: COMPARISON OF ALTF™ATIVE THRESHOLD CRITERIA SETS

SET A

SET B

g

SETC

There is a willing seller of the parcel
or property right.

There is a willing seller of the parcel
or property right.

There is a willing seller of the
parcel or property right.

The parcel contains key habitats that
are linked to, replace, provide the
equivalent of, or substitute for
injured resources or services based
on scientific data or other relevant
information.

The parcel contains key habitats that
are linked to, replace, provide the
equivalent of, or substitute for
injured resources or services based
on scientific data or other relevant
information.

The parcel contains key habitats
that are linked to the recovery of
injured resources or services by
scientific data or other relevant
information.

The seller acknowledges that the
government can only purchase the
parcei or property rights at fair
market value.

The seller acknowledges that the
government can only purchase the
parcel or property rights at fair
market value.

The seller acknowledges that the
government can only purchase the
parcel or property rights at fair
market value.

An injured or equivalent resource or
service would benefit from
protection in addition to that provided
by the owner and applicable laws and
regulations.

Recovery of the injured resource or
service would benefit from
protection in addition to that
provided by the owner and
applicable laws and regulations.

Protection afforded by existing
law, regulations, and other
alternatives is inadequate to meet
restoration objectives.

NOT APPLICABLE

NOT APPLICABLE

The nature and immediacy of
expected changes in use will
further affect resources injured by
the oil spill.
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TABLE 1: COMPARISON OF ALTERNATIVE THRESHOLD CRITERIA SETS

SET A

SET B

SET C

NOT APPLICABLE

NOT APPLICABLE

Failure to act will foreclose
meeting restoration objectives.

NOT APPLICABLE

NOT APPLICABLE

Restoration strategies other than
acquisition of the property right(s)
are inadequate to meet restoration
objectives.

NOT APPLICABLE

NOT APPLICABLE

Acquisition of the property right(s)
will result in an identifiable
incremental benefit to restoration
objectives that is cost-effective
relative to other restoration
alternatives for the identified
resource injuries.

NOT APPLICABLE

NOT APPLICABLE

The acquired property rights can
reasonably be incorporated into
public land management systems.

July 1992 Restoration Framework Supplement




ST

TABLE 2: SUMMARY ANALYS™™ QF THRESHOLD CRITERIA

# Set Threshold Criteria Objective Attributes
1 ABC There is a willing seller of © To evaluate only proposals amenable eMinimizes unnecessary evaluations.
the parcel or property to applicable owners. oFacilitates negotiations with owner.
right. e To avoid perception of condemnatiori. eEliminates consideration of
' proposals, if owner not
interested.
2 AB The parcel contains key o To consider a wide range of oConsistent with injury requirement
habitats that are linked to, protection/acquisition proposals in settlement.
replace, provide the for meeting restoration goals. eldentifies linkage between
equivalent of, or substitute e To reject proposals that are not acquisition/protection proposal
for injured resources or directly or indirectly linked to and injured resource/service.
services based on scientific injured resources/services. oImposes an objective standard based
data or other relevant on scientific documentation.
information. eMakes use of Contingent Valuation
studies and other relevant NRDA
data and studies.
eAllows compensation and/or
equivalency in lieu of direct
recovery of injured resources or
services.
2C The parcel contains key oTo consider a narrow range of eImposes strict linkage between

habitats that are linked to
the recovery of injured
resources or services by
scientific data or other
relevant information.

protection/acquisition proposals
for meeting restoration goals.

oTo reject proposals that are not
directly linked to injured
resources/ services.

acquisition/protection proposal
and injured resource/service.
eImposes an objective standard based
on scientific documentation.
eLimits protection/acquisition option
to direct recovery of injured
resources/services.
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TABLE 2: SUMMARY ANALYSI F THRESHOLD CRITERIA

# Set Threshold Criteria Objective Attributes

3 ABC The seller acknowledges oTo explicitly comply with the law. oFacilitates cost-control.
that the government can eTo discourage unrealistic proposals. eMinimizes unnecessary evaluations.
only purchase the parcel or
property rights at fair
market value.

4 A An injured or equivalent eTo ensure that a proposed eRequires evaluation of regulatory
resource or service would protection/acquisition would and management capabilities to
benefit from protection in benefit an injured or equivalent determine existing level of
addition to that provided by resource or service. protection for injured and
the owner and applicable oTo evaluate adequacy of existing land equivalent resources/services.
laws and regulations. and resource management eIdentifics benefit to injured or

regime to protect injured or equivalent resources/services
equivalent resources or services. which would accrue from
acquisition/protection.

4 B Recovery of the injured oTo ensure that a proposed eRequires evaluation of regulatory

resource or service would
benefit from protection in
addition to that provided by
the owner and applicable
Jlaws and regulations.

protection/acquisition would
provide an incremental recovery
benefit.

oTo evaluate adequacy of existing land
and resource management
regime to achieve recovery.

and management capabilities to
determine existing level of
protection for injured
resources/services.

e[dentifies how recovery of injured
resources/services would benefit
from acquisition/protection.
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TABLE 2: SUMMARY ANALYS'S OF THRESHOLD CRITERIA

meeting restoration
objectives.

essential to meeting restoration
objectives.

# Set Threshold Criteria Objective Attributes
4 C Protection afforded by oTo ensure that a proposed eRequires clear linkage to restoration
existing law, regulations, protection/acquisition would objectives.
and other alternatives is provide an incremental recovery  eRequires evaluation of whether
inadequate to meet benefit. restoration objectives can be
restoration objectives. To evaluate adequacy of existing land accomplished with existing
and resource management regulatory framework.
regime to achieve recovery. eRequires consideration of
alternatives to
protection/acquisition.
5C The nature and immediacy  ©To reject proposals that do not oPrecludes evaluation of proposals
of expected changes in use address foreseeable threats to where there is no direct or
will further affect resources recovery. foreseeable threat to recovery.
injured by the oil spill. oTo identify how changes in land use =~ eEvaluates proposed changes in land
will affect injured use and their potential effects on
resources/services. recovery.
oGives higher priority to responding
to near-term threats.
6 C Failure to act will foreclose  ©To identify those proposals that are eFocuses evaluation on those

proposals which threatened
restoration options.

eFavors short-term planning.

eMay expedite protection/acquisition
actions.
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TABLE 2: SUMMARY ANALYSIS OF THRESHOLD CRITERIA

# Set Threshold Criteria Objective Attributes

7 C Restoration strategies other ©To ensure that other restoration eGives priority to direct restoration
than acquisition of the alternatives are given priority alternatives.
property right(s) are before habitat acquisition is eIlmposes a strict hierarchical
inadequate to meet implemented. restoration strategy.
restoration objectives. eAlternatives must be judged to be

insufficient before acquisition

options can be exercised.
oMay delay acquisition until other

alternatives can be evaluated.

8 C Acquisition of the property eTo identify the incremental benefit eProvides for an evaluation of benefit
right(s) will result in an (either qualitative or quantitative) relative to other alternatives.
identifiable incremental to be derived from the eProvides for an evaluation of cost-
benefit to restoration acquisition. effectiveness (which may be
objectives that is cost- oTo compare the incremental benefit subjective) relative to other
effective relative to other of acquisition to that derived from alternatives.
restoration alternatives for other restoration alternatives. eData available to evaluate benefits
the identified resource and cost-effectiveness relative to
injuries. other restoration alternatives may

be non- quantitative.

9C The acquired property eTo ensure that a proposed acquisition eIdentifies potential agency(s) and

rights can reasonably be
incorporated into public
land management systems.

could be managed appropriately
by a government agency.

restoration strategy for parcel.
e]dentifies additional management

considerations needed to

accomplish restoration objectives.
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FEDERAL ACQUISITION PROCESS

This process outlines the basic acquisition steps used by Federal agencies. It does not
reflect all agency specific steps. Each agency has specific authority and requirements
that may vary within the context of this outline.

Written Proposal

Each written proposal should include a legal description of the land and maps,
and statements indicating that 1)the offeror is the record ocwner of the land/
interests, 2) the land is free and clear of all encumbrances, 3)there are no persons
claiming the land adversely, 4)the status of any unpaid taxes or assessments levied
against the land, and 5)the status of any lien assessed which is not due and
payable. This written proposal should also include any terms or conditions the
offeror is proposing. (Action: land owner)

#2 Relocation Assessment
Use the “Uniform Relocation Assistance and Real Property Acquisition Policies
Act of 1970” to assess the need to relocate any displaced people or users.
(Action: agency)

#3 Appraisal (Fair Market Value)

Using the “Uniform Appraisal Standards for Federal Land Acquisitions
Procedures” (1973) a certified appraiser will complete a written appraisal of the
fair market value (FMV) of the real property or interests being considered. If the
value and amount being paid is over $250,000 the U.S. Forest Service must
provide a 30 day comment period to the House Agriculture Committee on oversite
review. If approved, the Secretary of Agriculture will then accept the option.
Note: The life span of the appraisal is 6 months in the Department of the Interior
(DOI) or 12 months in the U.S. Forest Service (USFS). If the Deed of Conveyance
is not accepted within these timeframes, the appraisal will need to be updated
before the Department of the Interior Regional Solicitor or the United States
Forest Service Office of the General Counsel issues a final title opinion (see Block
#25). (Action: agency)

#4 Negotiate

Negotiate terms of the offer. (Action: land owner and agency)

#5 Survey
If needed, the land will be surveyed. In some cases, the lands being offered will be
unsurveyed. (For example, lands were conveyed from the Federal government to
Native Corporations, pursuant to the Alaska Native Claims Act, without survey).
Although not ideal, lands could be conveyed and accepted without survey.
(Action: agency)
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Draft document that outlines the terms of the donation or purchase. It should
include all conditions, reservations, and exceptions, in addition to timeframes,
escrow terms (if necessary), and payment procedures. A draft copy of the Deed of
Conveyance is completed at this time. (Action: land owner and agency)

#7 Reject Offer
If terms of the draft agreement are not acceptable and consensus cannot be
reached, formal rejection of the offer is completed and the acquisition process is
terminated. (Action: agency)

DUall) B TeIiliNng & LVICCHOE

An accepted title company searches title records and prepares a title report listing
the recorded land owner, any liens, and exceptions to title and agreements that
affect the ownership or use of the land. Title insurance or appropriate title
guarantee is obtained to support the title report. This report is reviewed by
appropriate Federal agency attorneys (i.e., Regional Solicitor for Department of
the Interior and Office of General Counsel for United States Forest Service) in
Block #18. (Action: title company)

Yy &

#9 Title Problem
Recognition that there is a title problem that needs to be corrected before
attorney review (see Block #18). (Action: agency)

#10 Fatal Defect
A title problem that cannot be corrected that would make acceptance of title
impossible. Final decision rests with appropriate Federal agency attorneys
(Regional Solicitor for Department of the Interior and Office of General Counsel
for United States Forest Service).

#11 Reject Offer
Formal document to reject the offer and stop the acquisition process.
(Action: agency)

#12 Corrected Title
Process where curable defects are corrected. For example, the title evidence may
indicate that the party making the offer is not the land owner of record. All that
may be necessary to remedy this problem is for the landowner to record the
‘original deed of conveyance showing they own the land/interest.
(Action: agency and/or land owner)
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On the ground mspectlon to gather information to complete the documents
identified in Block #14. Obtain approvals for access to private lands for purposes
of inspecting the property. While this work can begin at anytime in the process, it
would be best to wait until there is at least confirmation that there is an
agreement between all parties. (Action: agency)

Prepare two documents that are reaulred for any aCCIUISlthl’l of land and/or
interests. The Certificate of Inspection & Possession describes the condition of
the lands, and identifies any known or physically identifiable conditions that may
affect title to the land. The Hazardous Materials Survey and Contaminant
(hazardous substances) Survey Checklist describes the condition of the land and
identifies any potential or known hazardous materials. If the answer to all
questions on the checklist is “no”, “none” or “not applicable” a Level I survey is
signed by an authorized officer (e.g., Bureau of Land Management = State
Director, National Park Service = Regional Director, U.S. Fish & Wildlife Service
= Assistant Secretary - Policy, Budget and Administration in the Washington
office). A Level II Survey is completed when the answer to any question on the
checklist is other than “no”, “none” or “not applicable” and the agency wishes to
proceed with the acquisition. The Level II Survey is signed by the Assistant
Secretary. The Level III Survey requires sampling and further work to determine
the extent of contaminants and cost of clean up. Note: These documents have a
limited life span and may need to be updated later in the process. (Action: agency)

#15 Fatal Defect
A problem that cannot be corrected that would make acceptance of title not
advisable. For example, the property contains a contamination problem that
cannot be resolved. Level II survey results might reveal a fatal defect depending
on whether the acquisition is for an interest in land or for fee title.

#16 Reject Offer
Formal document to reject the offer and stop the acquisition process.
(Action: agency)

ertten request for a Prehmmary T 1tle Opmlon from appropriate Federal agency
attorneys (i.e., Regional Solicitor for Department of the Interior and Office of
General Counsel for United States Forest Service). The request includes the title
company title evidence, legal description, evidence of any clearance actions that
have been completed (Block #12), and description of the acquisition proposal.
The Certification of Inspection & Possession and the Hazardous Materials Surveys
are a part of this request package. (Action: agency)
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The Appraisal, Hazardous Materials Survey and Certificate of Inspection &
Possession would be updated if too much time had elapsed since their original
completion. If values have changed, agency may have to return to Block #4 and
negotiate a new agreement/offer. (Action: agency)

Major Exchange Steps

Preliminary Value

Estrmated apprarsal to determme whether the lands and interests in lands to be
exchanged are of equal value. The “Uniform Appraisal Standards for Federal Land
Acquisitions” is used for this process.

A Notrce of Realty Actlon that is publlshed in the Federal Register and once each
week for three weeks thereafter in a local newspaper. This document puts all
interested parties on notice that an exchange, by the Federal government, is being
considered. This document has a 45-day public comment period.

reemm Eniti xchan
Agreement signed by all exchange parties that: 1)describes the lands or interest in
lands being considered for exchange; 2)lists the exchange processing steps;
3)addresses knowledge of hazardous substances on the lands; 4)physical access
and Right to Enter; 5)terms of relocation benefits, if any; and 6)closing
procedures.

A formal process to resolve drsagreements among parties as to appraised value of
the lands involved in the exchange. Determination if equalization of value is
necessary. A money payment for equalization of value can not exceed 25 percent
of the value of the public lands and interests being conveyed.

lish Noti f Decision
The document identifies all terms of the exchange, describes the lands involved,
identities the parties involved, any reservations, terms, covenants and conditions,
needs for value equalization, and intended time frames to complete the exchange.
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STATE ACQUISITION PROCESS

Donation/Purchase/Exchange
Selection/Judgement

1
Land or Interest
|dentified
2
Comprehensive
5 Assessment
Request Prefiminary
Title Opinion
3
% Appraisal
9
DNR/Title Reviews Title Chain r
Check for Liens/Encumbrances 4
Negotiate
10 5
Survey (if required)

Title Problem

Y

6
Draft Agreements
and Conveyance Documents

11
Fatal Defect
13

Corrected
Title

v

18

unacceptable

low risk

14
Site Inspection

v

Request for <
Title Insurance

26
Update Appraisal
Environmental Audit
Management Plan

y

19
DNR/Title Reviews Title

Insurance Policy &
Conveyance Documents

20
Title
- Problem

(if required)

15
Environmental Audit
(3 possible phases)

16
High Risk
Fatal Defect

22 :
Acceptance of Deed > 21
of Conveyance Corrected Title
23

Record Deed of Conveyance

v

24

Draft Cooperative Management Agreement-

Create Management Right

v

25

Plat on State's Graphic Record
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Donation/Purchase/Exchange

STATE ACQUISITION PROCESS

1
Land or Interest
ldentified

Selection/Judgement

1.5 MONTH

6 TO 12 MONTHS

v

4
25 TO 2 MONTHS

Y

5
12 MONTHS

v

6
1 MONTH

Y

18
4 MONTHS

unacceptable

low risk

.25 MONTH

14

v

19

15 '
.25 MONTH I

.25 MONTH

24
.25 MONTH

48 July 1992 Restoration Framework Supplement

25
.25 MONTH




State Acquisitiom Process

All State agencies with authority to acquire land or dispose of land shall give written
notification of the fact of acquisition, lease, disposal, or exchange to the Commissioner of
the Department of Natural Resources (Division of Land, Title Administration Unit) within
three months after the date they make the acquisition, lease, disposal, or exchange.
AS 38.05.030(c). Each State agency has specific authority and requirements that may
vary within the context of this basic outline.

Land or Interest Identified
The land or interest to be acquired may be identified by various methods
including but not limited to the methods outlined in Figure 1 or by a fax or
telephone call citing the land description of the land proposed to be acquired.

Sy ISV E A;:.""!'!L!.T.!;r
An assessment of the proposed acquisition, management considerations,
opportunities and strategies.

IDTreine

#3 Appraisal (FMV)
Appraisals may be made by employees of the Department of Natural Resources
who are qualified to determine the value of land under standards set by the
Commissioner. Alaska Statutes 38.05.840. Generally the lifespan of the appraisal
is 12 months.

#4 Negotiate

Given the appraisal, negotiate the terms of the offer and what will be accepted.

VYAl APTCCIMEents ang veed o1
Draft document that outlines the terms of the donation or purchase. It should
include all conditions, reservations, and exceptions. It should also address
timeframes, escrow terms (if necessary), payment procedures. A draft copy of the
Deed of Conveyance is completed at this time.

#6_Survey

If needed, the land should be surveyed. In most cases the land being offered will
be unsurveyed. They were conveyed from the federal government to the private
land holder without survey. Department of Natural Resources/Cadastral Survey
and Title Administration Unit will determine if the land must be surveyed.
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;
If terms of the draft agreement are not acceptable, if consensus.cannot be
reached, then formal rejection of the offer is completed and the acquisition
process is terminated.

JIBLa ] AtHNNGIs e i HEeICE
An accepted title company searches title records, prepares a title report listing the
recorded land owner, any liens, exceptions to title and agreements that affect the
ownership or use of the land. If fee title is being acquired, the title company
would be asked to provide title insurance to support their title report at a later
date.

#9 Review
The Title Administration Unit of Department of Natural Resources reviews all
conveyance documents in the title chain from original Federal Patent to the
present owner and reviews the chain of title and title opinion from the title
company for any outstanding liens or encumbrances. This report is reviewed by
the Regional Sclicitor in block #18.

and notification of the title company. The problem may be curable or a major
problem causing a fatal defect.

#11 Fatal Defect
A title problem that cannot be corrected that would make acceptance of title
impossible.

#12 Reject Offer

Formal document to reject the offer and stop the acquisition process.

#13 Title Clearance
Process where curable defects corrected. As an example, the title evidence may
indicate that the party making the offer is not the land owner. All that may be
necessary to cure this problem is for the owner to record the original deed of
conveyance showing they own the land/interest.

#14 Site Inspection
On the ground inspection at anytime in the process with permission for access
from the property owners to identify potential management or access problems.
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On- 51te mvestlgatlon to determine what levels of contamination and/or potential
liability currently exist. Department of Environmental Conservation has a
“Contaminated Sites Database” which should be contacted prior to the on-site
audit. The Department of Natural Resources has a Phase I Environmental Audit
Review Inspection form and process, which would recommend further
environmental audit action o be taken.

A rolhat cannot be corrected that would make acceptance of title not
advisable. As an example, there are contaminants on the property and cleanup
cannot be resolved.

#17 Reject Offer

Formal written rejection of offer or cessation of negotiations.

A pollcy should generally be equal to the fair market value of the parcel and is only
necessary when fee interest is acquired.

The Department of Natural Resources T1tle Admmlstratlon Umt (TAU) reviews
Title Insurance Policy and Conveyance Documents to insure the title company
has adequately addressed any deficiencies previously identified. The Title
Administration Unit also checks the conveyances to insure accuracy especially in
the legal description of the land being conveyed. The Department of Natural
Resources accepts and secures title to land; therefore, the conveyance should be
granted to the State of Alaska, Department of Natural Resources for the managing
agency.

#20 Title Problem
Recognition that there is an identified problem that prohibits title acceptance and
requires correction or is fatal.

#21 Corrected Title
Process by which curable defects in the title are corrected which may require
contacting previous owners in the chain of title to remedy gaps or errors in
conveyancing.

Basd on furter reviw in Title Amiistration Unit of Department of Natural
Resources to insure the curing of any previously identified defects and to identify
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any previously overlooked errors, the Department of Natural Resources Title
Administration Unit accepts the Deed of Conveyance.

T1tle Admmlstratlon Un1trev1ews and then records the executed Deed of
Conveyance at the local State Recorder’s Office.

Department of Natural Resources holds the t1tle to the land for the other State
agencies, but if another State agency acquired the land or proposes to manage the
land, a management right file is created transferring management of the parcel to
the managing agency. Alaska Statutes 38.50.027 allows the Department of
Natural Resources to enter into cooperative resource management agreements
with other agencies.

‘ T1tle Admmlstratlon Un1t forwards the title and management information to
Status Graphics to be plotted to the State’s graphic record.

MAJOR EXCHANGE STEPS

Alaska Coastal Management Program Revrew is accompllshed The regional
office of Department of Natural Resources conducts agency review, requests a title
report from Title Administration Unit and writes a decision indicating whether it
is in the best interest of the State to proceed with the exchange.

If 1t is found to be in the best 1nterest of the State to enter into an exchange, the
region and the party(ies) will negotiate a preliminary exchange agreement under
11 AAC 67.230, in coordination with other State agencies per

Alaska Statutes 38.50.090.

#103 Reclassify Land (if needed)

Reclassify land if necessary.

#104 Mineral Closing Or

Close the State land in the Preliminary Exchange Agreement to mineral entry and
location under Alaska Statutes 38.05.185.
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Rev1se Exchange Agreement and equallze values by subtractlng or adding land
from a pool of land. If Over $5 Million or Unequal Value,
If legislative review under AS 38.50.140 is required under AS 38.50020(a).

Upon cornpletlon ofappraloal prepare a report and conduct a public notice under
AS 38.05.945 and a public hearing if necessary under AS 38.50.120.
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Agreement and Consent Decree, filed in United States v. Exxon Corp.,

No. A 91-082 CIV (D. Alaska) and State of Alaska v. Exxon Corp.,
No. A91-083 CIV (D. Alaska) and approved on October 8, 1991.

Memorandum of Agreement and Consent Decree, filed in United States v. State of
Alaska, No. A91-081 CIV (D. Alaska) and approved on August 28, 1991.

Plea Agreement, filed in United States v. Exxon Corp., No. A90-015 CR (D. Alaska)
and approved on October 8, 1991.
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and Wildlife Habitats and Recreation Site, The Nature Conservancy Handbook,
1991.

Trustee Council, Restoration Framework, Volume I, Exxon Valdez Oil Spill
Trustee Council, Anchorage, Alaska, April, 1992.
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April 1992

Dear Reviewer:

. In the autumn of 1991 the United States and the State of Alaska settled their
claims against the Exxon Corporation and Exxon Shipping Company for natural
resource damages from the Exxon Valdez oil spill. Money provided by the
settlement will be used to restore the environment of Prince William Sound,
lower Cook Inlet, and the Gulf of Alaska. The undersigned six State and Federal
Trustees, in consultation with the public, are responsible for determining how
restoration funds are to be spent.

Exxon Valdez Oil Spill Restoration is a key step in shaping the decision-making
process. It is divided into two volumes, which are presented for your review and
comment. Volume 1: Restoration Framework provides background information
and proposes guidelines for the future. The draft Volume II: 1992 Work Plan
proposes activities that are important to undertake in 1992 prior to the final
development of the Restoration Plan. We expect that a work plan will be
developed annually, describing the activities the Trustees intend to conduct in
each year.

These documents are intended to elicit comments and suggestions from you and
continue the public "scoping" process for environmental analysis under the
National Environmental Policy Act. We want to know how you view this process
and receive suggestions concerning restoration of the resources and services
injured by the oil spill. This planning effort will culminate in the development
of the overall Restoration Plan, which will guide the restoration program in the
coming years.

We invite your comments on both Volumes I and IT of Exxon Valdez Oil Spill
Restoration. The issues identified on the comment sheets in each document are
intended to facilitate but not limit your comments and suggestions. In order to
be considered during the development of the final 1992 Work Plan and draft
Restoration Plan, written comments must be received by June 4, 1992 at the
following address:

Exxon Valdez Oil Spill Trustee Council
645 "G" Street
Anchorage, Alaska 99501

Questions concerning this document or its distribution should be directed to the
Oil Spill Public Information Center, 645 "G" Street, Anchorage, Alaska 99501,
or you may call (907) 278-8008.
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We appreciate your interest and Jook forward to your participation in this
important process.

Sincerely,
Michael A. Barton Charles E. Cole
Regional Forester Attorney General
- Alaska Region State of Alaska
Forest Service ‘
U.S. Department of Agriculture ol v ~ C N S l..\
M &/Jéh
Curtis V. McVee Steven Pennoyer
Special Assistant to the Secretary Director
Office of the Secretary Alaska Region
U.S. Department of the Interior National Marine Fisheries
e . S
Carl L. Rosier John A. Sandor
Commissioner Commissioner
Alaska Department of Alaska Department of
Fish and Game Environmental Conservation

<olfand

Fmﬂmmﬁ Printed on Recyciad Paper




COMMENTS

You are invited to share your ideas and comments with the Trustee Council. Please use this
tear sheet to present your views on the Restoration Framework. You may send additional
comments by letter or participate in a public meeting on the 1992 Work Plan and Restoration
Framework.

If needed, use the space on the back or attach additional sheets. Please fold, staple, and add
a postage stamp. Thank you for your interest and participation.




Additional Comments:

Return Address:

(fold here)

Exxon Valdez Oil Spill Trustee Council
645 "G" Street
Anchorage, AK 99501

Attn: Restoration Framework

Place
Stamp
Here
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EXECUTIVE SUMMARY

In Exxon Valdez Oil Spill Restoration, Volume I: Restoration Framework, the
Trustees propose a process and structure to guide the restoration of the resources
and services injured by the Exxon Valdez oil spill. The Restoration Framework
also is intended to serve as a "scoping" document as required by the National
Environmental Policy Act.

On October 8, 1991 a settlement agreement was approved in United States
District Court that required Exxon to pay one billion dollars in criminal restitution
and civil damages to the governments. This settlement provides an extraordinary
opportunity to address the restoration of injuries resulting from the largest tanker
oil spill in United States history.

Post Settlement Administration (Chapter I)

The State and Federal Trustees will receive up to $900 million dollars from
Exxon in settlement of the civil claims over the next 10 years. These funds are
deposited in the Court Registry Investment Account. Subject to court approval,
the Trustees will draw from that fund for restoration.

All decisions about restoration and uses of restoration funds must have the
unanimous agreement of six Trustees, three Federal and three State. The Federal
Trustees have appointed representatives to an Alaska-based Trustee Council. The
State Trustees, unlike their Federal counterparts, serve on the Trustee Council.
The Trustee Council has appointed a Restoration Team to administer and manage
the restoration process. An Administrative Director will be hired to chair the
Restoration Team. The Trustee Council has approved creation of a number of
working groups to address specific needs, such as budget, public participation,
and habitat evaluation and protection.

Public Participation (Chapter IT)

The settlement terms specify that the Trustees shall establish procedures providing
for meaningful public participation in the injury assessment and restoration
process, which shall include establishment of a public advisory group to advise
the Trustees.

The Trustees held a series of public meetings to solicit comments on the role,
responsibility and membership of the public advisory group and have approved
that group’s charter. Public comments are being sought on the Restoration
Framework and the draft 1992 Work Plan.
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Restoration Planning Before the Settlement (Chapter IIT)

The Trustees and the Environmental Protection Agency began preliminary
restoration planning through the work of the Restoration Planning Work Group
from late 1989 until December 1991. This group carried out several scoping
activities, including a series of public meetings and consultations with technical
experts. The restoration group also developed draft criteria for evaluating
restoration options, and began analyzing many restoration options suggested by
the public, resource managers and scientists.

Summary of Inju Chapter

Immediately after the Exxon Valdez oil spill, the Trustees began a series of
studies--the Natural Resource Damage Assessment--to determine the effects of the
| oil spill on the environment, both its resources and services (e.g., marine and
5 terrestrial mammals, birds, fish and shellfish, archaeological resources, and
| subsistence). They provide an assessment of a wide range of injuries, some
immediate and acute, some subtle and persistent. Major results of the studies to
date are discussed.

Proposed Criteria for Injuries (Chapter V) and Restoration Options

(Chapter VI

The settlement specifies that restoration funds must be spent to restore natural
i resources and services injured by the Exxon Valdez oil spill. The Trustees
propose that evidence of consequential injury and the adequacy and rate of natural
recovery must be considered in deciding whether it is appropriate to spend
restoration dollars on a given resource or service. Once it has been established
that a resource or service warrants restoration action, there may be a number of
effective restoration options. The Trustees propose criteria to help evaluate such
options, including technical feasibility, cost effectiveness, and the potential for
additional injury resulting from the proposed restoration option.

Restoration Alternatives and Options (Chapter VID)

The restoration planning process to date has yielded a variety of ideas, which are
presented for comment as restoration options in Appendix B. These restoration
options, and others identified by the public, will be considered by the Trustee
Council in a draft restoration plan.

For purposes of this scoping document, six possible alternative sets of options
have been identified. These are:

® no-action;

® management of human uses;

® manipulation of resources;
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® habitat protection and acquisition;

® acquisition of eQuivalent resources; and
® combination.
An analysis of a proposed action and various alternatives will be presented for

public comment in a draft restoration plan and draft environmental impact
statement.

Appendices A and B

Two appendices are attached: life histories and backgrounds on injured resources
and services, and a series of potential restoration options.
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CHAPTER T
INTRODUCTION

Restoration Framework

The intent of Exxon Valdez Qil Spill Restoration, Volume I: Restoration
Framework (hereafter referred to as the Restoration Framework) is to propose a
process to guide the Trustees and the public in the restoration of the environment
injured by the Exxon Valdez oil spill. This document contains information on
Exxon Valdez oil spill restoration activities to date, background information on the
legal settlement that provides funding for restoration, and a description of the
Trustees’ structure for administration of the restoration program. Information is
also provided on the injuries to natural resources and services, proposed criteria
for determining when injury is sufficient to warrant restoration actions, proposed
criteria and procedures for evaluating specific restoration options, and an initial
description of possible restoration alternatives. Life history and background on
injured natural resources and services are presented in Appendix A. Potential
restoration options are presented in Appendix B.

The Restoration Framework also serves the Trustees as a "scoping” document
pursuant to the National Environmental Policy Act 42 U.S.C. 4321-4370c. As
such, the document presents and discusses the proposed action and the main
issues known at this time. The document also invites public comment on these
issues and any additional issues related to the proposed action. The Trustees will,
as part of a planned draft restoration plan, issue a draft environmental impact
statement to ensure that environmental effects are considered as part of restoration
planning.

Proposed Action

The Trustees propose to restore natural resources and natural resource services
in the areas affected by the Exxon Valdez oil spill to their pre-spill condition.
This may include the restoration of natural resources injured, lost or destroyed
and the services provided by these resources or which replace or substitute for the
injured, lost or destroyed resources and affected services. The Trustees will
develop a restoration plan considering restoration options described in Appendix
B and others identified subsequently. The Restoration Plan will establish
management direction in a programmatic manner and guide all activities to restore
injured natural resources and services. Specific restoration activities will be
developed annually and may be implemented if consistent with the Restoration
Plan.

Identification of Issues

The Trustees are addressing a number-of issues as they develop the oil spill
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restoration program. Among the issues identified in the Restoration Framework
are the following:

® establishing an administrative structure that enables the maximum
amount of settlement funds to be spent on effective restoration
(Chapter I);

® providing meaningful public involvement and establishing a public
advisory group (Chapter II);

® determining when injuries are sufficient to warrant restoration actions
(chapters IV and V);

i
®

.evaluating potential restoration options, including the use of objective
criteria (Chapter VI); and

® developing a reasonable range of alternatives for restoration options
and establishing priorities for use of settlement funds (Chapter VII,
Appendix B).

Background

Shortly after midnight on March 24, 1989 the T/V Exxon Valdez ran aground on
Bligh Reef in Prince William Sound spilling approximately 11 million gallons of
North Slope crude oil, making this the largest tanker oil spill in United States
history. For the first three days after the spill the weather was calm and the slick
lengthened and widened, but stayed in the waters of the Sound and did not go
ashore. Even with these favorable conditions for oil recovery, the amount of oil
in the water completely overwhelmed the manpower and equipment available to
contain and recover the oil. A major windstorm on March 26-27, 1989 pushed
the oil in a southwesterly direction and oiled beaches on Smith, Naked and Knight
islands. The oil continued to spread, contaminating islands, beaches and bays in
Prince William Sound. Six days into the spill, oil entered the Gulf of Alaska.
The leading edge of the slick reached the Chiswell Islands off the coast of the
Kenai Peninsula on April 2, and the Barren Islands in the Gulf of Alaska on April
11, 19 days after the spill. By May 18, oil had moved some 470 miles and had
contaminated shorelines of Prince William Sound, the Kenai Peninsula, lower
Cook Inlet, the Kodiak Archipelago, and the Alaska Peninsula. Portions of 1,200
miles of coastline were oiled, including segments of the Chugach National Forest,
Alaska Maritime, Kodiak and Alaska Peninsula/Becharof national wildlife
refuges, Kenai Fjords National Park, Katmai National Park and Preserve, and
Aniakchak National Monument and Preserve. Oil reached shorelines, nearly 600
miles from Bligh Reef (Figure 1).

.
|
|
|
|

|

The magnitude of the efforts of the State and Federal governments, the public and
Exxon to contain and clean up the oil, rescue oiled birds and sea otters, and study
the effects of the spill was unprecedented. During 1989, efforts focused on
containing and cleaning up the spill and rescuing oiled wildlife. Skimmer
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Figure 1. Composite overview of oil-spill tracking from March 24, 1989 to June
20, 1989. All degrees of oiling are represented.
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ships were sent throughout the spill zone to remove oil from the water. Booms
were positioned to keep oit from reaching important commercial salmon
hatcheries in Prince William Sound and Kodiak. A fleet of fishing vessels known
as the "Mosquito Fleet" played an important role in protecting these hatcheries,
in corralling oil to assist the skimmer ships, and in capturing and transporting
oiled wildlife to rehabilitation centers. Exxon began a beach cleanup under the

direction of the U.S. Coast Guard with input from Federal and State agencies and
local communities on the areas that should receive priority for clean up. Several
thousand workers cleaned shorelines, using techniques ranging from cleaning
rocks by hand to high pressure hot-water washing. Fertilizers were applied to
some oiled shorelines to increase the activity of oil-metabolizing bacteria in a
procedure known as bioremediation. When the anticipation of deteriorating
weather brought an end to clean-up work in the fall of 1989, a large amount of
oil remained. on the shorelines. Although winter storms proved extremely
effective in cleaning many beaches, spring shoreline surveys indicated that much
work remained to be done in 1990. Crews operating from boats and helicopters
cleaned oiled shorelines in Prince William Sound, along the Kenai and Alaska
peninsulas, and on the Kodiak Archipelago. Manual pick up of remaining oil was
the principal method used during 1990, but bioremediation and relocation of oiled
berms to the active surf zone were also used in some areas. A shoreline survey
and limited clean-up work took place during 1991, and another shoreline survey
will be conducted in 1992 to determine if further cleanup is needed.

During the first summer after the spill, the State and Federal Trustee agencies
planned and mobilized the Natural Resource Damage Assessment (hereafter
referred to as damage assessment) field studies to determine the nature and extent
of the injuries that were being sustained in the oil-spill area. Even with the rapid
deployment of studies, some opportunities to gather injury data were irretrievably
lost during the early weeks of the spill due to the complexity and volume of the
work at hand and the scarcity of available resources. Shortly after the spill, a
legal framework was established and expert peer reviewers were retained to
provide independent scientific review of on-going and planned studies and assist
with synthesis of results. Most damage assessment field studies were completed
during 1991, although some laboratory data analyses are still underway. In the
latter part of 1989, the Trustee agencies, with the assistance of the Environmental
Protection Agency, initiated restoration planning activities to identify restoration
alternatives and procedures and to implement restoration technical and feasibility
studies and projects during 1990 and 1991.

Summary of the Settlement

On October 8, 1991 an agreement was approved by the United States District
Court that settled the claims of the United States and the State of Alaska against
Exxon Corporation and Exxon Shipping Company for various criminal violations
and for recovery of civil damages resulting from the oil spill.

Exxon and Exxon Shipping entered guilty pleas to criminal charges filed in the
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United States District Court. The companies admitted violating provisions of the
Federal Water Pollution Control Act (Clean Water Act), the Migratory Bird
Treaty Act and the Rivers and Harbors Act (Refuse Act). The sentences entered
by United States District Judge H. Russel Holland included the largest fine ever
imposed for an environmental crime--$150 million.

Exxon Corporation and its subsidiary companies also entered into a civil
settlement agreement with the United States and the State of Alaska. The
governments had filed lawsuits against the Exxon companies, seeking to recover
damages for injuries to natural resources and the restoration and replacement of
natural resources. The Exxon companies agreed to pay up to $900 million to the
State and Federal governments. This was the largest sum ever recovered in the
United States in an environmental enforcement civil action.

Thousands of private individuals and other litigants are still pursuing claims in
Federal and State courts against the Exxon companies and others, seeking to
collect billions of dollars in damages. The litigation in the Alaska Superior Court
has been tentatively set for trial during April 1993. No trial date has been set for
the litigation in the United States District Court.

Criminal Plea Agreement

Exxon and Exxon Shipping were fined $150 million. Of this amount, the sum
of $125 million was remitted (i.e., forgiven) due to their cooperation with the
governments during the cleanup, timely payment of many private claims, and
environmental precautions taken since the spill. The remaining $25 million was
paid as follows:

@ $12 million deposited into the North American Wetlands
Conservation Fund; and

@ $13 million deposited into the Victims of Crime Act Account

The Exxon companies also agreed to pay $100 million as restitution. Fifty
million dollars was paid to the United States and $50 million to the State of
Alaska. The State and Federal governments will separately manage the $50
million payment that each has received. These criminal restitution funds must,
by order of the United States District Court, be used "exclusively for restoration
projects, within the State of Alaska, relating to the Exxon Valdez oil spill." The
court order states that "restoration includes: restoration, replacement, and
enhancement of affected resources, acquisition of equivalent resources and
services; and long-term environmental monitoring and research programs directed
to the prevention, containment, cleanup and amelioration of oil spills."

The Civil Settlement and Restoration Fund

The terms of the civil settlement can belfound in the Agreement and Consent
Decree. This document details the agreement among the United States, the State
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of Alaska, Exxon Corporation, Exxon Shipping Compan;, Exxon Pipeline
Company, and the T/V Exxon Valdez that settled the civil claims asserted by the
governments. The document was approved in civil actions A91-082 (United
States v. Exxon Corp.) and A91-083 (State of Alaska v. Exxon Corp.) by United
States District Judge H. Russel Holland on October 8, 1991. The period for
consideration of appeals ended on December 9, 1991.

The Exxon companies agreed to pay the United States and the State of Alaska up
to $900 million over a period of 10 years, according to the following schedule:

December 1991 $90 Million
December 1992 $150 Million'
September 1993 $100 Million
September 1994 $70 Million
September 1995 $70 Million
September 1996 $70 Million
September 1997 $70 Million
September 1998 $70 Million
September 1999 $70 Million
September 2000 $70 Million
September 2001 $70 Million

These monies, less certain allowable reimbursements, will be deposited in the
registry account of the United States District Court for the District of Alaska and
then transferred to the Federal Court Registry Investment System in Houston. As
funds are needed for restoration, the Trustees will apply to the Court for
disbursement of these funds. The money deposited in the Houston account will
be invested and accrue interest for the restoration fund.

The settlement with Exxon also has a reopener provision, that allows the
governments to claim up to an additional $100 million between September 1,
2002 and September 1, 2006 to restore one or more populations, habitats or
species that suffered a substantial loss or decline as a result of the spill.

'Exxon’s cleanup costs for the 1991 and 1992 field season may be
deducted from this payment.
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Restoration projects funded with this money must have costs that are not grossly
disproportionate to the magnitude of the benefits anticipated, and the injury could
not reasonably have been known or anticipated from information available at the
time of settlement.

The spending guidelines for the civil settlement monies (up to $900 million) are
set forth in the Memorandum of Agreement and Consent Decree (hereafter
referred to as Memorandum of Agreement), which was filed in the United States
District Court for the District of Alaska in civil action A91-081 (United States v.
State of Alaska) and approved and entered by United States District Judge H.
Russel Holland on August 28, 1991. Through this document the United States
and the State of Alaska resolved their claims against each other and agreed to act
as co-trustees in the collection and joint use of all natural resource damage
recoveries resulting from the Exxon Valdez oil spill.

The Memorandum of Agreement provides that the governments shall jointly use
such monies for purposes of "restoring, replacing, enhancing, rehabilitating or
acquiring the equivalent of natural resources injured as a result of the Exxon
Valdez oil spill and the reduced or lost services provided by such resources."
The Trustees also may use the money to reimburse expenses the governments
have incurred due to the oil spill, including costs of litigation, response and
damage assessment. The following table summarizes the major points of the
Memorandum of Agreement:

MEMORANDUM OF AGREEMENT GUIDELINES

® 2]l decisions shall be made by the unanimous agreement of the six
Trustees;

® 3 joint trust fund will be established;

® within 90 days after the receipt of funds, the Trustees shall agree to
an organizational structure for decision making;

® within 90 days after the receipt of funds, the Trustees shall establish
procedures for meaningful public participation, which shall include a
public advisory group;

® the Trustees "...shall jointly use all natural resource damage recoveries
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 lost services provided by such
resources..."” (except for the reimbursement of certain expenses to the
governments); and
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® all natural resource damage recoveries will be expended on
' restoration of natural resources in Alaska unless the Trustees
unanimously agree that spending funds outside of the state is necessary
for effective restoration.

Organization
The post-settlement organization is largely guided by the Memorandum of
Agreement. Under this agreement, the natural resource Trustees are responsible
for making all decisions regarding funding, injury assessment and restoration.
The State of Alaska Trustees are:

® Commissioner of the Department of Environmental Conservation;

® Commissioner of the Department of Fish and Game; and

® Alaska Attorney General, Department of Law.
The Federal Trustees are:

® Secretary of the U.S Department of the Interior;

® Secretary of the U.S. Department of Agriculture; and

® Administrator of the National Oceanic and Atmospheric
Administration, U.S. Department of Commerce.

The Federal Trustees have appointed representatives to the Alaska-based Trustee
Council. These representatives are the Alaska Regional Forester for the
Department of Agriculture, the Special Assistant to the Secretary of the Interior,
and the Regional Director for the National Marine Fisheries Service, National
Oceanic Atmospheric Administration. The State Trustees, unlike their Federal
counterparts, serve on the Trustee Council.

The Trustee Council appointed an interim Administrative Director and a
Restoration Team to take on the day-to-day management and administrative
functions for implementation of the restoration program. Each Trustee has
appointed one representative to the Restoration Team. The Attorney General of
Alaska appointed a representative from the Department of Natural Resources.
The Trustee Council will approve the hiring of a permanent full-time
Administrative Director to chair and support the Restoration Team. The Trustee
Council has formed various subgroups from agency staff to work on components
of the restoration program, such as finance, public participation, and habitat
evaluation and protection. The organization chart approved by the Trustee
Council on February 5, 1992 is shown below (Figure 2).
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Figure 2. Organization chart approved by the Trustee Council on February 5,
1992. '

TRUSTEES

TRUSTEE COUNCIL

PUBLIC ADVISORY GROUP

ADMIN DIRECTOR
RESTORATION TEAM

FINANCIAL:
WORK GROUPS2
Public
GIS
Particlpation Archaeology
Budget
) 1992/93 Habitat &
Restoration Work Plan o Habltat &

1 Does not include audit function. A proposal for this function will be developed.
2 Groups will be formed and disband as appropriate.
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CHAPTERII
PUBLIC PARTICIPATION

Public Participation Plan

The importance of public participation in the restoration process was recognized
during the Exxon settlement and is an integral part of the agreement between the
State and Federal governments. The Memorandum of Agreement (MOA)
approved by the court on August 28, 1991 specifies that:

"... the Trustees shall agree to an organizational structure for
decision making under this MOA and shall establish procedures
providing for meaningful public participation in the injury
assessment and restoration process, which shall include
establishment of a public advisory group to advise the Trustees...."

This chapter outlines the goals of the public participation program, the type of
information available to the public, and provides a brief description of the public
advisory group.

Goals and Objectives

The goals and objectives of the public participation program are as follows:

® invite and encourage public review and comment on the development
and implementation of restoration programs;

® provide the public with information and resources to evaluate
proposals and programs independently;

® involve relevant constituencies;

® disseminate information to the public concerning the restoration
process in a timely manner;

® help identify the issues to be addressed in the draft environmental
impact statement and the significant issues related to restoration; and

® ensure that the Trustee Council receives and understands the advice
and comments from the public.
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" Information Availability

Although detailed results of the damage assessment studies are still confidential
(as of April 1992), there is significant information available about injuries and
restoration. Examples of the types of information currently available to the public
are:

® the 1989, 1990 and 1991 Natural Resource Damage Assessment and
Restoration plans;

® 1991 restoration study plans;
® restoration reports and bibliographies; and

® settlement documents.

These documents, as well as an extensive collection of other information on the
Exxon Valdez oil spill, are available at:

Oil Spill Public Information Center
645 "G" Street

. Anchorage, Alaska 99501

. (907) 278-8008

. 800-478-SPIL (Inside Alaska)
800-273-SPIL (Outside Alaska)
907-276-7178 (Facsimile)

Information on the restoration program is also available through public meetings
and mailings. Mailing lists will be maintained and updated on a regular basis.
Mailings to the people and organizations on these lists will be used along with
community meetings and the public advisory group as major components of the
public participation program. In addition, the following information will be made
available routinely to the public:

® meeting agendas;

® transcripts of Trustee Council meetings; and

® planning and other documents (e.g., for studies and implementation
projects).

Community Meetings

In December 1991 the Trustee Council directed the Restoration Team to conduct
public meetings and solicit written comments on a public participation program.
This process began in January 1992 with meetings held in Homer, Seward,
Valdez, Cordova, Chenega Bay, Kodiak, Juneau, Anchorage and Fairbanks.
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Comments received were evaluated for recommendations to the Trustee Council
regarding the role, structure and operating procedures for the public advisory

group.

A second series of meetings will provide an opportunity for review and comment
on the Restoration Framework. These meetings will be scheduled for April and
May 1992, and the public will be notified through newspapers and other means.

Additional meetings will be conducted to provide opportunity for comment on the
draft Restoration Plan and draft environmental impact statement. Thereafter, it
is anticipated that annual work plans will be developed to implement the
Restoration Plan. Each year’s draft work plan will be the subject of additional
public participation and comment.

Public Advisory Group

As noted above, public meetings were conducted to receive input on the public
participation program in general, and the public advisory group in particular.
Issues included the role, responsibilities and membership of the public advisory
group. The Trustees have identified the following interests and constituencies to
be represented on the public advisory group: aquaculture, commercial fishing,
commercial tourism, environmental, conservation, forest products, local
government, Native landowners, recreation users, sport hunting and fishing,
subsistence and scientific/academic.  Single seats will be reserved for
representatives of local government and Native interests. One representative each
of the Alaska House of Representatives and Senate may serve as ex-officio
members.

The members of the advisory group will be nominated by various organizations
and the public and be appointed with unanimous consent of the Trustees. The
Trustees will formally solicit nominations for membership on the public advisory
group. If you are interested in receiving an announcement, please contact the
Administrative Director at 645 "G" Street, Anchorage, Alaska, 99501.

Restoration Plan

In this first year following settlement the Trustees will develop a draft restoration
plan and draft environmental impact statement. The draft plan will present in
detail the options and alternative sets of options that will best achieve the
restoration of injured resources and services, based on scientific and agency
recommendations, public comments, and the judgment of the Trustees.
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CHAPTER III
RESTORATION PLANNING
TO DATE

Restoration planning to date has been a process of identifying, evaluating and
integrating information about the nature, extent and persistence of injuries to
natural resources and services, the rate and adequacy of natural recovery, and the
opportunities for restoration. This is a dynamic process which changes as new
information is received. The damage assessment studies are the primary sources
of information on injuries. Other sources include data gathered during the oil-
spill cleanup, public comments and studies conducted outside of the damage
assessment program.

Scoping Activities

Public Involvement

Late in 1989 the Trustees and the Environmental Protection Agency established
a Restoration Planning Work Group. This group began the process of
. determining the issues to be addressed in the restoration program.

In March 1990 a public symposium was held in Anchorage, and the proceedings
were published in Restoration Following the Exxon Valdez Qil Spill, Proceedings
of the Public Symposium, July 1990. In April and May public meetings were
held in Cordova, Valdez, Whittier, Homer, Kodiak, Seward, Anchorage and
Kenai-Soldotna. People were invited to ask questions and put forward their ideas
about restoration needs and priorities. In August the work group issued a report,
Restoration Planning Following the Exxon Valdez Oil Spill: August 1990 Progress
Report, that described the planning activities to date, summarized the public
comments and presented ideas for restoration. Opportunities for public
participation prior to the settlement, however, were limited due to pending
litigation with the parties responsible for the oil spill and the need for the results
of damage assessment studies to remain confidential.

Technical Workshop

In April 1990 a three-day technical workshop was held in Anchorage, providing
the first opportunity for an organized exchange of ideas on restoration among
Federal and State resource managers and selected scientists and technical experts
under contract to the governments. This workshop was closed to the public
because confidential damage assessment information was discussed.
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Guided by an overview of preliminary results from the damage assessment
studies, a broad range of restoration options were explored to help restore injured e
resources and services in the oil-spill area. Potential restoration options were e
identified and evaluated and feasibility studies were suggested. Participants also
identified other information required to aid restoration planning.

Issues and Concerns Identified

The restoration planning and scoping process has generated a wide array of issues
and concerns regarding the restoration of resources and services in the oil-spill
area. The following list summarizes these issues and concerns:
. ® the use of restoration monies for prevention of future spills;
® determining what clean-up activities should continue to occur;
® the need for continued natural resource damage assessment;

® the need for continued long-term research on injuries;

® the need for long-term monitoring;

® how much reliance should be placed on natural processes to ensure
recovery of injured natural resources and services;

® what management practices can be taken by the governments to speed
TECOVery;

® the need to support educational efforts so the general public can
understand what happened and what they can do;

® the effect restoration activities have on the local economy of the spill
area; ‘

® the need to protect habitat as a direct means of restoration;

® the idea of removing other (not Exxon Valdez oil) sources of
contamination from the affected area as a means of aiding restoration;

@ how to determine the most effective use of restoration monies;
® how to provide for meaningful public involvement; and

® how to establish and operate a public advisory group to the Trustees.
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\ Technical Consultation and Studies

Peer Review

In addition to the technical workshop described above, there have been ongoing
consultations with selected nationally recognized scientists and technical experts.
Some of these experts continue to provide advice for the restoration planning and
damage assessment process, identify information needs and review study
proposals.

Review of Recovery Literature

The rate and adequacy of natural recovery may be considered when evaluating
restoration measures. In some cases it may be most appropriate to allow natural
recovery to proceed without further human intervention.

To supplement damage assessment data on natural recovery, a review and critical
synthesis of the scientific literature on the recovery of marine mammals, marine
birds, commercially important fish and shellfish, and invertebrates following
environmental perturbations, including oil spills, was initiated in 1991. The
reviews are being conducted under contract by the Point Reyes Bird Observatory
(marine birds), University of Washington Fisheries Research Institute (fish and
commercially important shellfish), and Hubbs-Sea World Research Institute and
the Pacific Estuarine Research Laboratory at San Diego State University (marine
mammals and intertidal and subtidal invertebrate communities). These syntheses
will be completed in 1992.

Field Studies

As damage assessment results were reviewed in 1990 and 1991, the restoration
planning staff consulted with scientists who were conducting the studies, Federal
and State resource managers, and outside experts to identify and evaluate potential
restoration options. In some cases lack of information prevented the evaluation
or implementation of a restoration option, and field studies were proposed to
provide needed information. Thus, the Trustee Council approved a series of
small-scale restoration studies in 1990 and 1991.

Three types of studies were conducted:

® feasibility studies, to test the practicality and effectiveness of
proposed direct restoration techniques;

® technical support studies, to provide biological or other information
necessary to identify, evaluate or conduct potential restoration
activities; and

® monitoring studies, to document the extent and rate of natural
recovery of an injured resource.
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The studies conducted were described in the 1990 and 1991 versions of the
State/Federal Natural Resource Damage Assessment and Restoration Plan for the
Exxon Valdez Qil Spill and in three Federal Register notices (55 Fed. Reg. 8160,
[November 19, 1990], 56 Fed. Reg. 8898, [March 1, 1991], and 56 Fed. Reg.

36160, [July 31, 1991)).

Habitat Protection

Resource experts and the public have identified the protection of fish and wildlife
habitats and recreation sites as a method of preventing further harm to, and
assisting the recovery of, natural resources and services injured by the oil spill.
Suggested approaches have included changes in management practices on public
lands and land acquisition. Accordingly, the restoration planning staff conducted
special.projects concerning the protection of marine and upland habitats.

First, a workshop was held in August 1991 to evaluate State and Federal marine
habitat protection designations and their potential usefulness in the restoration
program. The designations reviewed included national marine sanctuaries,
estuarine research reserves and Alaska State marine parks. The workshop
participants included managers and administrators of various protected areas who
provided first-hand information on the areas for which they are responsible. Each
type of designation and specific unit has a different purpose, management
approach, historical funding level and track record. Participants suggested that
marine habitat protection designations help maintain ecosystem integrity by
controlling activities that disrupt ecological processes or that physically damage
the environment, thereby minimizing further stress on recovering resources.
These designations accommodate conservation objectives as well as other pre-
existing uses.

Second, The Nature Conservancy was invited to provide technical assistance in
developing methodologies for identifying key upland habitats that are linked to the
recovery of injured resources and services and evaluating potential protection
strategies. In cooperation with the restoration planning staff, The Nature
Conservancy prepared a handbook entitled, Options for Identifying and Protecting
Strategic Fish and Wildlife Habitats and Recreation Sites (December 1991). The
handbook provides a menu of identification and protection tools, techniques and
strategies that may be applicable to restoration planning efforts associated with
private lands within the oil-spill area.
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CHAPTER IV
SUMMARY OF INJURY

Introduction

The Exxon Valdez oil spill occurred just prior to the most biologically active
season of the year in southcentral Alaska. During the four-month period after the
spill, seaward migrations of salmon fry, major migrations of birds, and the
primary reproductive period for most species of birds, mammals, fish, and marine
invertebrate species took place. The organisms involved in these critical periods
of their life cycles encountered the most concentrated, volatile, and potentially
damaging forms of spilled oil. Oil affected different species differently.
Resources continue to be exposed to oil remaining in the intertidal zone, as well
as to oil transported to the subtidal zone. The following general account
summarizes the main results from the Natural Resource Damage Assessment
studies carried out after the spill.

Oil spill injuries can be estimated in several ways: Dead animals, such as birds
and sea otters, can be counted and used to estimate the total number of each
species lost. Where carcasses are not found and counted, injuries to populations
can be based either on comparisons before and after a spill, or between oiled and
unoiled environments. Measurements of physiological and biochemical changes
due to oil exposure provide further evidence that may support changes observed
in populations. Because populations fluctuate from year to year and there are
natural differences from place to place, the most accurate estimates of injury are
those in which-the exact population is known just before the spill and then after
the injury occurred. Although scientists studying the effects of oil spills may
carry out excellent studies under difficult conditions, there are always
uncertainties, especially where good pre-spill population data are lacking.

The injuries summarized here may change as the results of additional sampling
and data analysis become available. It is also possible that injuries to populations
of long-lived species may not be manifested for some time.

Marine Mammals

Introduction

Following the spill, humpback whales, Steller sea lions, sea otters, harbor seals,
and killer whales were studied. Field work on Steller sea lions and humpback
whales was completed in 1990. Humpback whale studies included photo-
identification of individual whales, estimations of reproductive success, and
documentation of possible displacement of whales from their preferred habitat
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within Prince William Sound. Exposure of this species to oil was not observed,
nor were tissues sampled and analyzed for hydrocarbons. The data do not indicate
an effect of the spill on mortality or reproduction of humpback whales in Prince
William Sound. However, in 1989 humpback whales were not seen in Lower
Knight Island Passage, a preferred habitat.

Results from the sea lion study were inconclusive. Several sea lions were
observed with oiled pelts, and petroleum hydrocarbons were found in some
tissues. Determining if there was an effect of the spill on the sea lion population
was complicated by seasonal movements of sea lions in and out of the spill area,
an ongoing population decline and a pre-existing problem with premature

pupping.

- Based on.several photo-identification censuses a significant number of killer
whales are missing from at least one and possibly two pods in Prince William
Sound. Changes also have been observed in killer whale distribution and social
structure. Some male whales have drooping dorsal fins. The cause of the
mortalities and fin problems is uncertain.

Injuries to harbor seals and sea otters, described below, have been more evident.
Studies of these species are continuing.

Sea Otters

The population of sea otters in Prince William Sound before the spill was
estimated to have been as high as 10,000. The total sea otter population of the
Gulf of Alaska was estimated to have been at least 20,000. Statewide, the sea
otter population is estimated at 150,000. As the oil moved through Prince
William Sound and the Gulf of Alaska, it covered large areas inhabited by otters.
Sea otters were particularly vulnerable to the spill. When sea otters become
contaminated by oil, their fur loses its insulating capabilities, leading to death
from hypothermia. Sea otters also may have died as a result of oil ingestion and
perhaps inhalation of toxic aromatic compounds that evaporated from the slick
shortly after the spill. The effects of oil were documented by repeated surveys
of populations in the spill area, recovery of beach-cast carcasses, analysis of
tissues for petroleum hydrocarbons and indicators of reduced health, tracking sea
otters outfitted with radio transmitters (including those released from
rehabilitation centers), and estimating total mortality from the number of sea
otter carcasses recovered following the oil spill. These studies concentrated on
developing an estimate of sea otter mortality in Prince William Sound and along
the Kenai Peninsula, the populations believed to have been most affected by the
spill. During 1989, 1,011 sea otter carcasses were recovered in the spill area,
cataloged and stored in freezers. Of these, 876 otters were recovered dead from
the field and 135 died in rehabilitation centers or other facilities. It is estimated
that 3,500 to 5,500 sea otters died from acute exposure to the oil in the entire
affected area.
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Heavy initial and continuing long-term exposure to petroleum hydrocarbons may
be resulting in a chronic effect on sea otters. Significantly elevated
concentrations of petroleum hydrocarbons have been detected in intertidal and
subtidal sediment samples within the spill zone in western Prince William Sound
and in intertidal mussels and benthic marine invertebrates and staples of the sea
otter diet. Analyses of blood from sea otters in 1990 and 1991 indicated slight
but significant differences in several blood measures in exposed animals. For
example, higher eosinophil counts, total hemocrits and hemoglobin
concentrations occurred in males in western Prince William Sound, the area that
was oiled, compared to males in the eastern Prince William Sound, the unoiled
area, suggesting systemic hypersensitivity reactions. These changes are not
sufficient to indicate that the individuals that were sampled had health problems
likely to result in death.

Abnormal patterns of mortality are continuing in sea otters. Based on pre-spill
data from Prince William Sound, very few prime-age sea otters (animals between
2 and 8 years old) die each year and most mortality occurs among otters less than
two years old. In 1990 and 1991 a high proportion of carcasses of prime-age sea
otters were found on beaches, suggesting a chronic effect of the spill on sea
otters. ~

Results of boat surveys indicate continued declines in sea otter abundance within
oiled areas in Prince William Sound. Pre-spill estimates of sea otter abundance
in Prince William Sound were carried out in 1984 and 1985 using similar survey
techniques. Comparisons of pre- and post-spill estimates of sea otter abundance
show that sea otter populations in unoiled areas experienced a 13.5 percent
increase in abundance, while sea otter populations in oiled areas underwent a 34.6
percent decrease. In addition, the post-spill population in the oiled area is
significantly lower than the pre-spill estimate, indicating a real decline of 1,600
sea otters in Prince William Sound in the first year after the spill, and up to 2,200
in the first three years after the spill.

Pupping rates and survival of pups through weaning in 1990 and 1991 were
similar in eastern and western Prince William Sound sea otter populations.
Weaned sea otter pups with radiotags died at a faster rate in western than in
eastern Prince William Sound (Figure 3). In contrast, survival of tagged adult
female sea otters was significantly higher in western Prince William Sound than
in eastern Prince William Sound.

Sea otters released from rehabilitation centers had higher mortality and
significantly lower pupping rates than those measured in the wild population
before the spill. Of the 193 sea otters released from rehabilitation centers, 45
were fitted with radio transmitters. As of July 31, 1991, 14 of these animals
were still alive, 14 were known to be dead, and 16 were missing. One radio
transmitter is known to have failed.

The observed changes in the age distributions of dying sea otters, continued
declines in abundance, higher juvenile mortality, and higher mortality and lower
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Figure 3. Summary of the major injuries in relation to the life history of sea
otters.

Sea Otters

Adults

Sea otters prefer shallow coastal waters with abundant
molluscs and crustaceans for prey. Intertidal rocks and
exposed beaches are used for haulout sites. Otters become
sexually mature In 4 - 7 years. Most otters in Prince William
Sound mate from September through October, but they are
capable of breeding throughout the year.

INJURY: Heavy direct mortality of all age classes during
the Exxon Valdez oil spill; continuing high mortality of prime
aged otters.

Pups

Within Prince Willlam Sound, most sea otter pups are bern
May through June. The single pup is dependent on its mother
for 5§ - 7 months. High quality, shallow habitats are used by
female-pup pairs.

INJURY: High post-weaning mortality within the Exxon Valdez
oll spiil area.
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pupping rates suggest a prolonged, spill-related effect on the western Prince
William Sound sea otter population.

Harbor Seals

Two hundred harbor seals are estimated to have been killed by the spill in Prince
William Sound. Only 19 seal carcasses were recovered following the spill, since
seals sink when they die. Population changes were documented by summer and
fall aerial surveys of known haul-out areas. Toxicological and histopathological
analyses were conducted to assess petroleum hydrocarbon accumulation and
persistence and to determine toxic injuries to tissues. Severe and potentially
debilitating lesions were found in the thalamus of the brain of a heavily oiled seal
collected in Herring Bay, Prince William Sound, 36 days after the spill. Similar
but milder lesions were found in.five other seals collected three or more months
after the spill. During 1989, oiled harbor seals were abnormally lethargic and
unwary. Petroleum hydrocarbon concentrations in bile were 5 to 6 times higher
in seals from oiled areas than in seals from unoiled areas one year after the spill.
This indicates that seals were still encountering oil in the environment, were
mobilizing fat reserves containing petroleum hydrocarbons, or both.

A complete census of harbor seals in Prince William Sound had not been
conducted before the spill. However, trend index locations have been
intermittently surveyed since the 1970s. Counts at the trend index sites declined
by 40 percent between 1984 and 1988, with similar declines in what were
subsequently oiled and unoiled areas. From 1988 to 1990, however, the decline
at oiled sites, 35 percent, was significantly greater than at unoiled sites (13
percent). Trend surveys conducted in 1991 continue to indicate similar
differences between oiled and unoiled areas, although mean numbers of seals in
trend counts have increased since the spill. The increases in seals at unoiled
sites have been significant, while those at oiled sites have risen only slightly. The
first complete survey of Prince William Sound was completed during August
1991, resulting in a count of 2,875 harbor seals.

Killer Whales

Approximately 182 killer whales, forming nine distinct family units or "pods",
used Prince William Sound before the spill. These whales were studied
intensively before the spill, and their social structure and population dynamics
are well known. Damage assessment studies of killer whales involved extensive
boat-based surveys in Prince William Sound and adjacent waters. Whales were
photographed, and the photographs were compared to the Alaskan killer whale
photographic database for the years 1977 to 1989 to determine changes in whale
abundance, seasonal distribution, pod integrity and mortality and natality rates.

The AB pod had 36 whales when last sighted before the spill in September 1988.
When sighted on March 31, 1989, seven days after the spill, seven individuals
were missing. Six additional whales were missing from the AB pod in 1990.
Assuming that whales missing for two. consecutive years are dead, the
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mortality rates for the AB pod were 19.4 percent in 1988-1989 and 20.7 percent
in 1990-1991. The average annual mortality in AB pod from 1984 to 1988 was
6.1 percent. An additional whale was missing in 1991, but a calf also was born
into the pod. The approximate calving interval of killer whales is four years.
Accordingly, some long-term effects may not be obvious for many years.

Several of the missing whales from AB pod were females that left behind calves;
such abandonment of calves is unprecedented in killer whales. As a consequence
the social structure of AB pod has changed. Calves normally spend time with
their mothers, but AB pod calves have been observed swimming with adult bulls.
The occurrence of collapsed dorsal fins on two adult bulls after the spill is an
indication of possible physiological injury. Very little is understood about the
likely mechanisms of death from the spill. Various explanations, including oil
exposure. and other causes, continue to be explored. During the mid-1980s
photographic evidence was obtained of bullet wounds in individuals in the AB
pod, though there is no recent evidence of such shootings.

Another Prince William Sound pod, AT pod, is missing 11 whales. A subgroup
of four AT pod members was photographed behind the Exxon Valdez three days
after the grounding on Bligh Reef and three of these animals are among the
missing AT pod whales. This is a transient pod and it is possible that the missing
whales left the pod. -

Terrestrial Mammals

Terrestrial mammals that may have been exposed to oil through foraging in
intertidal habitats were studied. These species included brown bear, mink, black
bear, Sitka black-tailed deer and river otters. ‘ ‘

Brown bears forage seasonally in the intertidal and supratidal areas of the Alaska
Peninsula and the Kodiak Archipelago. Preliminary analysis of fecal samples
from brown bears in the spill area showed that some bears were exposed to
petroleum hydrocarbons.  High concentrations of petroleum hydrocarbon
metabolites were found in bile from a yearling brown bear found dead in 1989.
The normal rate of mortality in yearling cubs is close to 50 percent for the first
two years, so it is uncertain if this death was due to oil or other causes.

Black bears also forage in the intertidal zone in the spill area and therefore could
have been affected by the spill. No field studies were carried out, however, due
to the difficulty of finding, collaring or otherwise investigating these animals in
the dense underbrush that is their habitat.

Mink and other small mammals living in coastal areas may feed in and spend part
or all of their time in the intertidal zone. When mink are sick or injured, they
are known to crawl into inaccessible burrows or the brush. For this reason the
effect of the spill on mink populations could not be determined. Also,
information on pre-spill populations of mink and other small mammals is

24 April 1992 Restoration Framework

3




minimal. To determine if mink reproduction may have been affected by oil in
their diet, a laboratory exposure study of ranch-bred mink was conducted. The
mink were fed food mixed with small, non-lethal amounts of weathered oil. No
changes in reproductive rates or success resulted from this exposure. It was
found, however, that oil-contaminated food moved through the intestines of the
animals at a more rapid rate than did clean food, possibly providing less nutrition
to the animals.

Intensive searches of beaches revealed no Sitka black-tailed deer whose deaths
could be attributed to the spill. However, deer taken for purposes of testing for
human consumption (not part of the damage assessment ) were found to have had
slightly elevated concentrations of petroleum hydrocarbons in tissues of some
individuals that fed on kelp in intertidal areas. It was determined that the deer
were safe to eat. .. . :

River Otters

A few river otter carcasses were found by clean-up workers. River otters forage
in streams and shallow coastal habitats that were contaminated by the spill.
Analysis of river otter bile and blood samples indicated that petroleum
hydrocarbons were being accumulated by this species. Moderately elevated
concentrations of haptoglobin and activities of amino transferase enzymes in the
blood of river otters from oiled areas in 1991 indicate a lingering toxic effect of
oil on this species. Studies of radio-tagged animals in Prince William Sound
showed that home ranges in oiled areas were twice that of unoiled areas,
suggesting that in oiled areas otters must forage over a larger area to obtain
sufficient food. In 1991, body lengths, body weights and dietary diversity were
lower in. oiled areas. River otters often feed on mussels, which continue to be
contaminated with oil in many areas of Prince William Sound.

Birds

Introduction

Birds were among the most conspicuous victims of the oil spill. Seabirds are
particularly vulnerable to oil, as they spend much of their time on the sea surface
while foraging. Oiled plumage insulates poorly and loses its buoyancy, and oiled
birds often die from hypothermia or drowning. Birds surviving initial acute
exposure to oil may ingest oil by preening. About 36,000 dead birds were
recovered after the spill; at least 31,000 of these deaths were attributable to oil.
In addition to the large number of murres, sea ducks and bald eagles recovered
after the spill, carcasses of loons, cormorants, pigeon guillemots, grebes,
murrelets and other species were also recovered. The recovered birds represent
only a small proportion of the total number of birds killed by the spill. Many
oiled birds undoubtedly floated out to sea and sank. Many oiled birds that were
washed onto beaches may have been scavenged, hidden in masses of oil buried
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under sand and gravel by wave actions, decomposed or simply washed onto a
beach that was not searched. In a number of cases carcasses found shortly after
the spill were not turned in to receiving stations. The results of analyses using
computer models that account for some of these variables suggest that the total
number of birds killed by the spill ranged from 300,000 to 645,000, with the best
approximation that between 375,000 and 435,000 birds. These estimates reflect
only direct mortality occurring in the months immediately following the spill, and
do not address chronic effects or loss of reproductive output.

Common _and thick-billed Murres

Approximately 1,400,000 murres reside in the Gulf of Alaska region, which
stretches from Unimak Pass at the tip of the Alaskan Peninsula to the Canadian
border in southeastern Alaska. The total population of murres in Alaska is
approximately 12,000,000. The murre colonies on the Chiswell Islands are the
colonies most visited by tourists in Alaska. Most of the pre-spill data on murre
abundance in the Gulf of Alaska colonies affected by the spill were gathered in
the mid-1970s to the early 1980s. In 1989 and 1990 murres were the most
heavily affected bird species. As oil moved out of Prince William Sound and
along the Kenai Peninsula and the Alaska Peninsula, it encountered major seabird
nesting areas, such as the Chiswell and Barren islands, as well as numerous
smaller colonies. The oil contaminated these areas in the Gulf of Alaska at the
same time that adult murres were congregating on the water near their colonies
in anticipation of the nesting season. Approximately 22,000 murre carcasses
were recovered following the spill. At the major colonies in the spill area
surveys indicated that an estimated minimum of 120,000 to 140,000 breeding
adult murres were killed by the spill. Extrapolating this information to other
known murre colonies affected by the spill, but not specifically studied, the
mortality of breeding adult murres is estimated to have been 172,000 to 198,000
birds. The spill also affected wintering and non-breeding birds and the total area-
wide mortality of murres is estimated to be about 300,000. Numbers of breeding
murres declined in 1989 from pre-spill counts or estimates at Alaska Peninsula
sites (50-60 percent), the Barren Islands (60-70 percent) and the Triplet Islands
(35 percent). These decreases persisted in 1990 and 1991. No significant
changes in murre numbers were noted for the Semidi Islands and Middleton
Island, colonies which are in the Gulf of Alaska, but outside the spill zone.
Murres exhibit strong fidelity to traditional breeding sites and infrequently
immigrate to new colonies.

Normally, murres breed on cliff faces in densely packed colonies. Each murre
colony initiates egg laying almost simultaneously. Synchronized breeding helps
repel predators such as gulls and ravens. In oiled areas, murre colonies have
fewer breeding individuals than before the spill, breeding is later than normal and
breeding synchrony has been disrupted.

These changes in numbers of birds and their behavior have caused complete
reproductive failure in several of the large colonies during 1989, 1990 and 1991,
and thus lost production of at least 300,000 chicks. There are some indications
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that normal breeding occurred in isolated areas of the Barren Island colonies in
1991, but it is uncertain when the whole colony will start to produce significant
numbers of viable chicks. Murre colonies in unoiled areas displayed none of
these injuries and had normal productivity in the years since the spill.

Bald Eagles

Of the estimated Alaskan bald eagle population of 39,000 birds (27,000 adults and
12,000 fledglings), an estimated 4,000 reside in Prince William Sound, and an
estimated 8,000 to 10,000 reside along the northern Gulf of Alaska coast. One
hundred fifty-one (151) dead bald eagles were found following the spill.
Although there is considerable uncertainty regarding the total mortality of bald
eagles, several times this number may have been killed initially by the spill.
Seventy-four percent of radio-tagged bald eagles that died of natural causes during
subsequent studies ended up in the forest or in other places away from the
beaches where they would likely not have been found had they not been tagged.
If this pattern of carcass deposition is representative of what happened following
the oil spill, then as many as 580 bald eagles may have been killed directly by
the spill. However, since eagles dying of acute exposure to oil probably behave
differently than those dying naturally and the population trend counts did not
indicate a significant decline following the spill, the number of eagles killed is
certainly less than this number.

To assess injuries to bald eagles, helicopter and fixed-wing surveys were flown
to estimate populations and productivity. Radio transmitters were attached to bald
eagles to estimate survival, distribution and exposure to oiled areas. Bald eagles
in Prince William Sound were most intensively studied. Productivity surveys in
1989 indicate a failure rate of approximately 85 percent for nests adjacent to
moderately or heavily oiled beaches compared to 55 percent on unoiled or lightly
oiled beaches. This resulted in a lost production of at least 133 chicks in Prince
William Sound in 1989. Nest success and productivity on the Alaska Peninsula
were also lower in 1989 than in 1990, but differences between these years for
eagles residing in other coastal areas affected by the spill were less apparent.
Nest occupancy was lower in oiled areas than in unoiled areas in both 1989 and
1990. Reproduction returned to normal in 1990 and population indices from
surveys in 1982, 1989, 1990 and 1991 suggest that the spill has not measurably
affected the bald eagle population in Prince William Sound.

Sea Ducks

More than 2,000 sea duck carcasses were recovered after the spill, including
more than 200 harlequin ducks. Studies concentrated on harlequins, goldeneyes,
and scoters--species that use the intertidal and shallow subtidal habitats most
heavily affected by the spill. All of these species feed on invertebrates, such as
mussels, which in 1991 continued to show evidence of petroleum hydrocarbon
contamination. Harlequin ducks, which feed in the shallowest water of all these
species, were most affected. In 1989 and 1990 about 40 percent of the harlequin
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ducks sampled had tissues contaminated with petroleum hydrocarbons, and about
33 percent of the harlequins collected in the spill area had poor body condition
and reduced body fat. The 1991 survey indicates harlequin population declines
and a near total reproductive failure in oiled areas of Prince William Sound
(Figure 4). Oil-contaminated mussel beds may be the source of this apparent
continuing problem.

Other Birds

Changes in populations of wate:irds in the spill area were assessed with boat
surveys, the same technique used in surveys carried out in 1972 and 1973, and
then, again in 1984. Changes were assessed on the basis of both the earlier and
later pre-spill data. Declines occurred in 16 of the 39 species or groups examined
for- the entire Prince William Scund area between 1972-1973 and post-spill.
Declining species or groups of species include: grebes, cormorants, northern
pintail, harlequin duck, old squaw, scoters, goldeneyes, bufflehead, black
oystercatcher, Bonaparte’s gull, black-legged kittiwake, Arctic tern, pigeon
guillemot, Brachyramphus (marbled and Kittlitz’s) murrelets, and northwestern
crow. The following species or group of species declined more in oiled areas
than in unoiled areas since the early 1970s: harlequin duck, black oystercatcher,
pigeon guillemot, northwest crow, and cormorants. Comparisons of post-spill
survey data with 1984 pre-spill data indicate that harlequin duck, black
oystercatcher, murres, pigeon guillemot, cormorants, Arctic tern, and tufted
puffin populations declined more in oiled areas than in unoiled areas.

Marbled and Kittlitz’s murrelet populations declined greatly in Prince William
Sound since 1972 and 1973. In 1973, the estimated murrelet population in the
Sound was 304,000 birds, while murrelet populations were estimated to be
107,000 in 1989, 81,0000 in 1990, and 106,000 in 1991. The length of time
between pre-spill and post-spill surveys makes it difficult to determine the relative
contribution of the spill to this decline. However, a high proportion of murrelets
present in Prince William Sound were killed by the spill.  Also, internal
contamination of apparently healthy murrelets by petroleum hydrocarbons in the
spill area opens the possibility that there were significant effects on murrelets
beyond the initial mortality. Disturbance associated with clean-up activities may
have influenced the number of murrelets observed in the spill area in 1989.

Nine black oystercatcher carcasses were found after the spill. This species feeds
intertidally and breeds on rocky shores throughout the spill zone. In addition to
mortality caused directly by the spill, oiling affected their reproductive success.

Egg volume and weight gained by chicks raised on oiled sites were substantially
lower than chicks raised on unoiled sites. The difference in weight gain by
chicks may have resulted from differences in food supply, as the amount of food
delivered to chicks raised on oiled sites was significantly less than that delivered

to chicks at unoiled sites. Hatching success, fledging success, and productivity

of young birds were not significantly different between oiled and unoiled sites.
Direct disturbance by clean-up activities significantly reduced oystercatcher i
productivity on Green Island during 1990.
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Figure 4. Summary of the major injuries in relation to the life history of
harlequin ducks.

Harlequin Ducks

Adults

In early May, palred harlequins congregate
at the mouths of anadromous fish streams.
The pairs fly upstream to search for
suitable nest sites. Wintering harlequins
feed on mussels and crustaceansin
intertidal waters.

INJURY: Pairs are not congregating at

streams in the Exxon Valdez oll spill area,
nor are they searching for potential nest
sites. Possible continued exposure from
contaminated prey.

Broods
Broods hatch in July. They remain
on freshwater with the female
until August when they return to
coastal waters. . INJURY: No nests discovered in the
Exxon Valdez oil spill area.

Located along shallow and swift rivers
and streams. 3 to 7 eggs are laid in
May and incubated for 28 - 30 days.

INJURY: No broods observed within the
Exxon Valdez oil spill area in 1990, and
only one brood found in 1991, indicating
reproductive failure at nesting and/or
poor brood survival.
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Pigeon guillemots are nearshore diving seabirds that gather daily on intertidal
rocks near their colonies during the breeding season and forage by probing into
intertidal and subtidal recesses and kelp. Five hundred sixteen (516) guillemot
carcasses were recovered following the spill. Between 1,500 and 3,000
guillemots were estimated to have been killed by the spill, representing as much
as 10 percent of the known pigeon guillemot population in the Gulf of Alaska.
Boat surveys indicate that in 1973 the Prince William Sound guillemot population
was approximately 14,600; while in 1989, 1990 and 1991, the estimated
populations were, respectively, 4,000, 3,000 and 6,600. These data indicate that
the Prince William Sound guillemot population was declining prior to the spill.
The declines were significantly greater, however, in oiled areas. For the four
islands of the Naked Island group, post-spill surveys showed a 40 percent decline
in guillemots present during peak colony attendance hours compared to pre-spill
surveys. Declines corresponded to the degree of shoreline oiling.

-5

The extent of injury to certain species, including loons, cormorants and gulls, will
never be known because pre-spill population estimates for these species in the
spill area are not available. Although Peale’s peregrine falcons did not appear to
be directly affected by the oil spill, disturbance from nearshore activities appears
to have affected rates of nest occupancy and reduced clutch and brood sizes in
1989. Studies of song birds did not document an injury from the spill.

Fish and Shellfish

Introduction

No massive kills of adult open-water fish were observed following the spill.
Adult salmon, for example, were able to migrate as expected to spawning areas
after the spill. The early life stages of some fish species and adults of others
depend on the intertidal and shallow subtidal areas and the upper layers of the sea
where the greatest concentrations of oil occurred. In addition the eggs and larvae
of fishes are more sensitive to oil contamination than are adults.

It is not surprising, therefore, that the available evidence from this spill indicates
that the greatest damage was to the eggs and larvae of some species of fish,
especially those that inhabit and spawn in the intertidal zone (salmon) and shallow
subtidal zone (herring) or that forage in shallow water (Dolly Varden and
cutthroat trout). Many species of fish produce large numbers of eggs and only
a relatively small number reach adulthood. Since natural factors affecting such
survival change from year to year it is difficult to estimate or measure the effects
of oil on adult fish populations whose early stages were injured. Nevertheless,
during 1991, data were gathered that would potentially help clarify the effects on
adult fish exposed to oil as eggs or larvae. These data are still being analyzed.

The deaths of some rockfish, a deepwater species, also were attributed to oil.
Several species of coastal and offshore fish, including pollock, halibut, sablefish,
cod, yellowfin and flathead sole and rockfish, showed evidence of continuing
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exposure to petroleum hydrocarbons over a large geographic area, but significant
injury has not been documented. Because salmon and other fish species can
metabolize petroleum hydrocarbons, these contaminants are unlikely to
concentrate in fish tissues. Indicators of exposure in fish include increased
concentrations of hydrocarbon metabolites in bile and activities of mono-
oxygenates in liver tissue.

Pink Salmon

The full extent of short-term injury to pink salmon cannot be assessed until after
the 1991 run returns have been analyzed. As predicted before the spill, the catch
of pink salmon in Prince William Sound during 1990 was an all-time record high
and the 1991 run was also quite high. These catches were primarily due to strong
runs of hatchery-produced salmon. Survival to adulthood of salmon fry released
from the Armin F. Koerning hatchery, located in the middle of a heavily oiled
area of the spill zone, was half that of Esther Hatchery, located outside the spill
area. Wild production of pink salmon did not mirror the record production of
hatchery fish.

Seventy-five percent of wild pink salmon in Prince William Sound spawn in the
intertidal portion of streams. Wild salmon did not shift spawning habitat
following the spill and many salmon deposited their eggs in intertidal areas of
oiled streams. In the autumn of 1989 egg mortality in oiled streams averaged
about 15 percent, compared to about 9 percent in unoiled streams. Subsequently,
egg mortality has generally increased. In 1991 there was a 40 to 50 percent egg
mortality in oiled streams, and about an 18 percent mortality in unoiled streams.
The relative roles of the spill and other factors, including natural variability, in
causing the increased 1991 egg mortality are being analyzed. In general the
number of spawning fish in streams of Prince William Sound indicates that the
more viable spawn that is produced, the more adults will return to spawn from
that year class. If this is true, then it is likely that mortality at the egg stage is
additive with other sources of mortality in later stages and that the increased egg
mortality observed since the spill is a threat to wild pink salmon in Prince
William Sound. Eggs and larvae of wild populations continue to be exposed to
oil in intertidal gravel in some areas.

Pink salmon juveniles were exposed to petroleum hydrocarbons from the spill in
nearshore marine habitats in oiled portions of Prince William Sound in 1989.
The survival of pink salmon to adulthood is directly related to growth rates during
the initial marine residency. Growth rates of juvenile pink salmon were lower in
oiled locations in 1989, but there was no evidence of continued reduced growth
of juvenile salmon in nearshore waters in 1990. Laboratory experiments in 1991
confirmed that ingestion of food contaminated with oil can cause reduced growth
and increased mortality of juvenile pink salmon.

Fry growth was decreased in oiled streams as compared to unoiled streams over
the winter of 1989-1990 and larvae from some heavily oiled streams showed

April 1992 Restoration Framework 31




gross morphological abnormalities, including club fins and curved vertebral
columns. The pink salmon that returned to Prince William Sound in the summer
of 1990 were hatched prior to the spill and were exposed to oil as larvae.
Although there is great uncertainty, some analyses suggest that the 1990 return
of both wild and hatchery pink salmon was 20 to 25 percent lower than expected
without the spill, resulting in a return of 15 to 25 million fewer fish. Fish that
returned in 1991 were the first that were exposed to oil as eggs. The returns of
wild salmon to oiled and unoiled streams in 1991 are still being analyzed.

Sockeye Salmon

Commercial harvest of sockeye salmon was curtailed in portions of Cook Inlet,
Chignik, and Kodiak in 1989 because of the spill, resulting in an unusually high
number of adults returning to spawn in certain lake systems--for example, Kenai
and Skilak lakes, Red and Akalura lakes. The number of adults returning to the
spawning areas is referred to as the "escapement." Commercial salmon fisheries
are actively managed to maintain high production, and large overescapements
resulting in low smolt production are a threat to the maintenance of sustained
good production. In this case overescapement has resulted in poor survival to the
smolt stage in the Kenai and Skilak lakes system. This overescapement is
expected to result in a return of adults in 1993 and 1994 that is less than needed
for adequate production. Total closure or severe reduction of the commercial
and sport sockeye fisheries may be necessary in those years to enable recovery
of this species in the Kenai and Red lakes systems. These fisheries account for
up to half the commercial sockeye harvest in the Kodiak and Cook Inlet areas.

Dolly Varden and Cutthroat Trout

Prince William Sound is the northern extent of the range of cutthroat trout
(Figure 5). Both cutthroat trout and Dolly Varden use nearshore and estuarine
habitat for feeding throughout their lives, although they overwinter and spawn in
freshwater. The highest concentrations of petroleum hydrocarbon metabolites in
bile of all fish sampled in 1989 were found in Dolly Varden. Tagging studies
demonstrated that the annual mortality of adult Dolly Varden in oiled areas was
32 percent greater than in unoiled areas. The larger cutthroat trout also showed
higher levels of mortality in oiled than in unoiled areas. In 1989-1990, there was
57 percent greater mortality, and in 1990-1991, a 65 percent greater mortality,
in oiled streams versus unoiled streams. Additionally, cutthroat trout growth
rates in oiled areas were 68 percent in 1989-1990 and 71 percent in 1990-1991
of those in unoiled areas. Although concentrations of bile hydrocarbons were
greatly reduced in 1990 and 1991, indicating less exposure to oil, it is unclear
why differences persist in survival rates between oiled and unoiled streams.

Pacific Herring

Populations of Pacific herring were spawning in shallow eelgrass and algal beds
at the time of the spill. The effects of oil on egg survival, hatching success,
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Figure 5. Summary of the major injuries in relation to the life history of

Cutthroat Trout

cutthroat trout.

Adults in Freshwater

Wild cutthroat maturein 2 - 10 years and may
spawn in several consecutive years. Spawning
occurs in late fall and winter in small tributaries
to coastal streams.

Adults at Sea . INJURY: None expected.

Cutthroat return to estuarine and

nearshore marine waters each spring.
They eat a variety of small fish
and shrimp.

INJURY: Reduced growth,
lower survivalrates.

Fry & Juveniles
Wild cutthroat remain in freshwater until
reaching approximately 20 - 25 cm in length.
Growth is largely dependent on environmental

. conditions. Smolt migrate to estuaries between
March and July, and return to fresh water
in the fall.

INJURY: Unknown or none.

Eggs are laid in shallow gravel
riffles well above the intertidal
Zone and hatch 28 - 40 days
later.

INJURY: None expected.
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larval development and recruitment to the spawning population were studied. A
large percentage of abnormal embryos and larvae were found in samples from
oiled areas of Prince William Sound collected during the 1989 reproductive
season. Larvae in oiled areas also had a greater incidence of eye tumors.
Analysis of histopathological abnormalities in tissues of adult herring reveal the
occurrence of some lesions whose presence would be consistent with exposure to
oil. Whether the adult population has been affected by these larval injuries and
lesions will not be determined until the 1989 and 1990 cohorts return to spawn
in 1992 and 1993. It will be difficult, however, to measure a change in the adult
population, beyond the bounds of the natural variability.

Evidence of oil contamination in adult herring was found in 1989 and 1990. In
1989, hydrocarbon metabolites occurred in the bile of adult fish. There were
significant changes in the incidence of histopathological lesions and in the parasite
burden of adults found in oiled as compared to unoiled sites. The parasite burden
of adult herring returned to pre-spill incidences in 1991.

Rockfish and Other Fish

A small number of dead rockfish were found after the spill; this was the only type
of fish observed dying after the spill. Five rockfish were recovered soon enough
after death to establish oil exposure as the probable cause of death. Analyses of
rockfish bile indicated exposure to oil in a significant portion of the samples
collected from oiled areas in 1989, only one individual in 1990 and none in 1991.
Histopathological liver lesions were evaluated in 1990 and two types of lesions
(liver lipidosis and liver sinusoidal fibrosis) were found to be significantly
elevated in oiled areas. Other species that had measurable amounts of petroleum
hydrocarbon metabolites in the bile in 1989 included halibut, pollock, rock sole,
yellowfin sole, flathead sole and Pacific cod, and in 1990, Dover sole and
sablefish.

Coastal Habitat

Introduction

The coastal tidal zone, commonly known as the “intertidal zone," was the most
severely contaminated habitat. Intertidal habitats are highly productive and
biologically rich. The intertidal zone is particularly vulnerable to the grounding
of oil, its persistence and effects of associated clean-up activities.

Supratidal

The supratidal zone is above the high tide but still within the influence of the
ocean from storm surges and wave spray. Results of studies from the Kodiak
Island and Alaska Peninsula areas suggest that oil in the supratidal habitat and
beach clean-up disturbance decreased the productivity of grasses and other
—— vegetation, including beach rye, a grass that helps stabilize beach berms. In one
instance, clean-up activities completely removed the supratidal vegetation.
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Increased production of supratidal vegetation was found in Prince William Sound
in 1989. Increased production as a result of decreased browsing by terrestrial
mammals or a fertilizing effect of the oil are possible causes.

Intertidal

Populations of intertidal organisms were significantly reduced along oiled
shorelines in Prince. William Sound, on Kodiak Island and Cook Inlet, and along
the Alaskan Peninsula. Densities of intertidal algae (Fucus), barnacles, limpets,
amphipods, isopods, and marine worms were decreased. Although there were
increased densities of mussels in oiled areas, they were significantly smaller than
mussels in the unoiled areas, and the total biomass of mussels was significantly
lower. Sediment traps collected significant concentrations of petroleum
hydrocarbons during the winter of 1990-1991, indicating that oil is continuing to
be removed from the beaches by cleaning and natural processes and is being
transported subtidally. Intertidal organisms continue to be exposed to petroleum
hydrocarbons from subsurface oil in beaches.

In 1991 relatively high concentrations of oil were found in mussels and in the
dense underlying mat (byssal substrate) of certain oiled mussel beds. These beds
were not cleaned or removed after the spill and are potential sources of fresh oil
for harlequin ducks, black oystercatchers, river otters and juvenile sea otters--all
of which feed on mussels and show signs of continuing biological injury. The
extent and magnitude of oiled mussel beds are unknown and continue to be
investigated.

Intertidal fishes were less abundant in oiled areas than in unoiled areas in 1990.
No such differences were documented in 1991.

Fucus, the dominant intertidal plant, was severely affected by the oil and
subsequent clean-up activities. The percentage of intertidal areas covered by
Fucus was reduced following the spill, but the coverage of opportunistic plant
species that characteristically flourish in disturbed areas was increased. The
average size of Fucus plants was reduced, the number of reproductive-sized
plants greatly decreased, and the remaining plants of reproductive size decreased
in reproductive potential due to fewer fertile receptacles per plant. Recruitment
of Fucus at oiled sites was also reduced.

Subtidal Habitat

Between 1989 and 1991, oil concentrations declined in intertidal sediments
sampled at most oiled locations, while the concentration in shallow subtidal
sediments at depths of 3-20 meters remained about the same or in some cases,
rose slightly. Petroleum hydrocarbon accumulation in filter-feeding mussels
experimentally placed in the water column in various oiled areas was significant
during the summer of 1989, but decreased in 1990. Patterns of sediment toxicity
to marine amphipods and larval bivalve molluscs, used as test organisms,
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reflected similar patterns. In 1990 significant toxicity to these organisms was
associated only with intertidal sediment samples from heavily oiled sites, but in
1991 toxicity was associated primarily with sediment samples from the shallow
subtidal zone. The current evidence from analyses of petroleum hydrocarbons in
the bile of bottom-dwelling fishes suggests that animals living on or near the sea
floor continue to be exposed to petroleum hydrocarbons. In this connection the
analysis of samples of bottom-dwelling organisms at the 100-m depth is
continuing to see if there was a detectable effect of oil deep communities.

Clams exposed to oil actively take up hydrocarbons, but metabolize them very
slowly. Hydrocarbons are consequently accumulated in high concentrations in
clams. Studies of clam growth rates were initiated after the spill and analyses are
still being conducted. Contaminated clams and other invertebrates are a potential
continuing source of petroleum hydrocarbons for harlequin ducks, river otters, sea
otters and other species that forage in the shallow subtidal zone. Samples from
pollock, which feed in the water column, taken 500 miles from the T/V Exxon
Valdez grounding site on Bligh Reef, showed elevated petroleum hydrocarbon
metabolite concentrations in their bile. These data indicate that surface oil
affected the water column or food supply at great distances from the spill.

No pre-spill data were available to directly determine if the oil spill had altered
shallow subtidal communities, so the effects of hydrocarbons were investigated
by comparison of oiled and unoiled areas. Data are available for 1990. The
greatest differences between oiled and unoiled areas have been observed in the
shallow-water eelgrass beds and their associated habitat. Within the oiled eelgrass {
beds there were lower densities of eelgrass, fewer Telmessus crabs and fewer
amphipods, but more small mussels and juvenile cod. Even greater differences
were observed, however, in the abundance of fauna at depths from 6-20 meters
below the oiled eclgrass beds, where there were far fewer individuals in oiled
areas. In the shallow subtidal rocky areas (less than 20m) Laminaria
communities were studied, both in bays and around points on the open coast. In
the Laminaria habitat fewer differences were noted between oiled and unoiled
areas. The most noticeable difference was the greater abundance of young
Laminaria plants, but fewer large older plants in oiled areas. In shallow-water
sandy areas, eelgrass beds and areas around them were studied.

Post-spill populations of spot shrimp were studied in oiled and unoiled areas of
Prince William Sound. Some differences were found between populations in
these areas. The results of these studies are still being evaluated.

Other Resources and Services

The spill directly impacted archaeological resources, subsistence, recreation,
wilderness qualities and aesthetic and other indirect uses. Clean-up activities and
the associated significant increases in human activity throughout the spill zone
resulted in additional injuries to these resources and services. !
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Archaeological Resqurces

Archaeological resources along the shoreline were injured by the spill. Review
of spill response data revealed injuries occurred at a minimum of 35
archaeological sites, including burial and home sites. These injured sites are
distributed on both Federal and State lands. While injury to these 35 sites was
documented during cleanup, a spill-wide assessment of injuries to archaeological .
resources has yet to be completed. In addition to oil contamination, increased
knowledge of the location of archaeological sites puts them at greater risk from
looting. Additional injury due to erosion caused by oil-spill response activities
was documented.

A study was conducted to determine impacts caused by oil contamination on
radiocarbon dating of archaeological resources and to investigate the potential for
cleaning artifacts and materials to allow such dating. Results indicate significant
injury to the ability to date artifacts and materials by Carbon ' analysis.

Subsistence

Surveys undertaken by State researchers before the spill and in 1990 indicated
that subsistence users in the oil-spill area significantly reduced their use of
subsistence resources after the spill, primarily because of concern about
contamination of these resources. The oil spill disrupted the subsistence lifestyle
of some communities that have historically relied upon these resources for a -
significant portion of their diet. Some communities virtually or entirely ceased
subsistence harvests in 1989 and have only gradually begun to resume harvests,
while other communities continued some reduced level of subsistence harvest in
1989 and thereafter. Warnings were issued by the State in 1989 for people to
avoid consumption of intertidal invertebrates (such as mussels and clams, which
accumulate petroleum hydrocarbons) found along shorelines contaminated by oil.
After the spill, an oil-spill health task force was formed, including representatives
of the State and Federal governments, subsistence users, and Exxon. This group
helped oversee studies conducted by the State and others in conjunction with the
Food and Drug Administration and National Oceanic Atmospheric Administration
in 1989, 1990 and 1991, on subsistence foods, such as seals, deer, salmon,
ducks, clams and bottomfish. Based upon the test results these resources, with
the exception of clams and mussels in certain oiled areas, such as Windy Bay,
were determined to be safe for human consumption.

Recreation

Following the oil spill, recreational use of public lands and waters declined.
Recreationists (e.g., sport fishermen, hunters, campers and sea kayakers) avoided
oiled areas and many adjacent areas that were affected by clean-up activity.
Many users canceled their plans or pursued their activities in other areas within
the state. For example, visitor use in the coastal area of the Kenai Fjords
National Park dropped by about 50 percent in 1989, compared to 1988. This
disruption continued in 1990, because oil remained present in many areas and
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~ some clean-up activity continued. In 1991 oil remained in many areas used by
recreationists.

Wilderness and Intrinsic Values

There are designated "wilderness areas” in Kachemak Bay State Wilderness Park,
Katmai National Park, and Becharof National Wildlife Refuge. In addition
Federal "wilderness study" areas are located in Kenai Fjords National Park and
the Chugach National Forest. Portions of these areas were oiled by the Exxon
Valdez spill. The Wilderness Act of 1964 requires that Federal wilderness areas
be "administered for the use and enjoyment of the American people in such a
manner as will leave them unimpaired..." Thus, the presence of oil, which was
most recently documented by the 1991 May Shoreline Assessment, may be
-perceived as-an injury to these areas. In addition to the injury from the oil,
hundreds of workers, motorized machinery and support equipment were used in
the wilderness areas during the cleanup. These clean-up activities disrupted uses
of the wilderness, such as camping and fishing. These lands and resources may
have intrinsic or nonuse values, as well as uses, which also were affected by the
oil spill. '
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CHAPTER V
PROPOSED INJURY CRITERIA

Settlement Guidance

The settlement documents specify that the use of the restoration trust funds must
be linked to injuries resulting from the Exxon Valdez oil spill. Specifically, the
settlement requires that funds recovered for natural resource damages be spent to
restore, replace, enhance, rehabilitate or acquire the equivalent "of natural
resources injured as a result of the oil spill and the reduced or lost services
provided by such resources:" :

"Natural resources" are defined as the land, fish, wildlife, biota, air, water,
ground water, drinking water supplies, and other such resources belonging to or
managed by Federal and State governments. The services provided by natural
resources include such activities as subsistence hunting and fishing and recreation.

Proposed Criteria

How do we determine which natural resources and natural resource services
warrant further restoration activities? The following criteria are proposed to
assist in these determinations:

® evidence of consequential injury, and

@ adequacy and rate of natural recovery.

The concepts underlying these criteria are described below.

Injury to Natural Resources

The following definition of injury is proposed to be applied to natural resources
in the spill area:

A natural resource has experienced "consequential injury" if it has
sustained a loss (a) due to exposure to oil spilled by the T/V Exxon
Valdez, or (b) which otherwise can be attributed to the oil spill and clean
up. "Loss" includes:

® significant direct mortality;

@ significant declines in populations or productivity;
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® significant sublethal and chronic effects to adults or any other
life history stages; or

® degradation of habitat, due to alteration or contamination of
flora, fauna and physical components of the habitat.

This definition covers a wide range of potential natural resource injuries.
Consequential loss is most certain where there was significant direct mortality or
if studies revealed a population decline linked to the oil spill. Where only eggs
or juvenile life history stages are known to have been harmed, it is more difficult
to establish consequential injury. In such cases, however, if the injury is
manifested or inferred at the population level, the injury can be considered
consequential. This definition also includes injury to the underlying habitats that
were oiled .(e.g., intertidal zone), some of which were in specially designated
areas, such as parks, forests and refuges.

Important archaeological resources, protected by both Federal and State laws,
were oiled. Inherent values could be irretrievably lost as oil continues to
contaminate additional resources at some sites. Archaeological resources, such
as sites and artifacts, are not living, renewable resources and have no capacity to
heal themselves. Increased public knowledge of exact archaeological site
locations also continues to foster looting and vandalism.

In some cases our knowledge of the degree of injury and linkage to the oil spill
are imperfect, due to the difficulty of obtaining the desired documentation or the {
restricted scope or duration of the damage assessment studies. In these cases, ‘
judgments concerning injuries to natural resources as a result of the oil spill will

have to be determined by the weight of the evidence or best professional
judgment.

Injury to Natural Resource Services

The following definition of injury is proposed to be applied to natural resource
services in the spill area: ’

A natural resource service has experienced "consequential injury” if the
Exxon Valdez oil spill or clean up:

® has significantly reduced the physical or biological functions
performed by natural resources, including loss of human uses;
or

@ has significantly reduced aesthetic, intrinsic or other indirect
uses provided by natural resources; or, in combination with
either of these,
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® has resulted in the continued presence of oil on lands integral
to the use of special-purpose lands'.

This definition covers a wide range of potentially injured natural resources
services. Examples are commercial fishing, subsistence hunting, fishing and
gathering, wildlife viewing, sport fishing, and recreation, which includes a variety
of activities, such as kayaking and backcountry camping.

Indirect uses, such as aesthetics or appreciation of wilderness qualities, were also
affected by the spill. This is a particular concern for those areas which formally
have been designated as wildemess areas by the United States or the State of
Alaska.

Recovery Concept

To maximize the benefits of restoration expenditures, the Trustees may consider
the effects of natural recovery before investing restoration dollars. In a scientific
sense, full ecological recovery has been achieved when the pre-spill flora and
fauna are again present, healthy and productive, and there is a full complement
of age classes. A fully recovered ecosystem is one which provides the same
functions and services as were provided by the pre-spill, uninjured system.

The ability to determine scientifically if recovery has occurred or when it will
occur may be limited, due to such problems as the quality and quantity of
information on pre-spill, "baseline” conditions. For each injured resource and
service, however, an estimation of the rate of natural recovery will be considered
based on the best information available from the damage assessment and
restoration studies, the scientific literature and other sources. If it appears that
recovery will be nearly complete before the benefits of a restoration study or
project can be realized, then the Trustees may determine that spending restoration
dollars is not justified. On the other hand, if it appears that the time to recovery
is prolonged, it may be worth considering technically feasible, cost-effective
restoration options.

t "Special-purpose” lands have been designated by the State of Alaska or the United States for the protection and
conservation of natural resources and services. :
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CHAPTER VI
EVALUATION OF RESTORATION

OPTIONS

To aid in determining which of the many restoration alternatives and options are
appropriate and most beneficial, objective criteria are needed. The following are
proposed for public comment (not in order of priority):

® The effects of any other actual or planned response or restoration actions:

Are there other actions, such as additional clean-up work, that bear on the
recovery of a resource targeted by the restoration option?

® Potential to improve the rate or degree of recovery:
Will implementation of the restoration option make a difference in the
recovery of an injured resource or service? What is the prospect for
success?

® Technical feasibility:

Are the technology and management skills available to successfully
implement the restoration option in the environment of the oil-spill area?

® Potential effects of the action on human health and safety:

Are there hazards to or adverse impacts on humans associated with
implementation of the restoration option?

® The relationship of the expected costs of the proposed actions to the expected
benefits:

Do benefits equal or exceed costs? (This is not intended to be a straight
cost/benefit analysis, but a broad consideration of the direct and indirect
costs [including lost uses] and the primary and secondary benefits
associated with implementation of the restoration option.)

® (Cost effectiveness:

Does the restoration option achieve the desired objective at the least cost?
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® Consistency with applicable Federal and State laws and policies:

Is the restoration option consistent with the directives and policies with
which the Trustee agencies must comply? Potential conflicts must be
resolved prior to implementation.

® Potential for additional injury resulting from proposed actions, including
long-term and indirect impacts:

Will implementation of the restoration option result in additional injury to
target or nontarget resources or services? Is the project of net
environmental benefit?

® Degree to which the proposed action enhances the resource or service:

Would the restoration option improve on or create additional natural
resources or services?

® Degree to which proposed action benefits more than one resource or service:
Would the restoration option benefit multiple resources and services, both

injured target resources and services, as well as secondary resources and
services?

® Importance of starting the project within the next year:

Would delay in the project result in further injury to a resource or service
or would we forego a restoration opportunity?

Further Evaluation of Restoration Options

As an example of the preliminary application of these criteria, some potential
restoration activities are presented as options in Appendix B. Following public
comment on the Restoration Framework, including any suggestions of additional
criteria and options, there will be more detailed evaluations of all potential
options. The draft Restoration Plan and draft environmental impact statement will
present the results of these evaluations, including restoration alternatives, for
further public comment.
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Information Review and Evaluation

To develop the draft Restoration Plan and draft environmental impact statement,

the restoration planning staff will review existing databases for each injured
resource or service. Data relevant to this evaluation may be found in the
scientific literature, geographic information systems and the reports of damage

assessment and restoration studies. Subject areas include:

® the nature and severity of injury;

° the rate of natural recovery;

® life history requirements;

o factorsvlimiting fecovery; B

® persistence of contaminants;

® opportunities to accelerate the rate of recovery;

® costs and environmental impacts of accelerating recovery; and

® Jand status and existing management practices.

For some injured resources and services, much of the above information is in
hand; in other cases there are substantial deficiencies in the databases that could
impede the evaluation and timely implementation of restoration options. To
remedy this, additional field work is being recommended to provide the needed
information. Detailed study plans for work considered in 1992 are found in the
1992 Work Plan. These study plans were developed in consultation with
scientists representing the Trustee agencies, outside peer reviewers and the Chief
Scientist.

Evaluation of Options for Identifying and Protecting Marine and Upland
Habitats

All restoration options, including habitat protection and acquisition options, will
be evaluated using basic criteria such as those outlined in the first section of this
chapter (VI). By necessity, however, there are additional steps needed to
properly evaluate habitat protection and acquisition options.

In its draft 1991 Restoration Work Plan (56 Fed Reg. 8902-8903, [March 1,
1991]), the Trustees set forth a preliminary sequence of steps for use in
identifying and protecting strategic fish and wildlife habitats and recreation sites.
While the Trustees are developing a final process for evaluating habitat protection
and acquisition options, they again invite public comment on the steps that were
published in the March 1, 1991 Federal Register notice:
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1. Identification of key upland habitats that are linked to the recovery of
' injured resources or services by scientific data or other relevant
information.

2. Characterization and evaluation of potential impacts from changed
land use in relation to their effects on recovery of the ecosystem and
its components; comparative evaluation of recovery strategies not
involving acquisition of property rights (e.g., redesignation of land
use classification), including an assessment of protection afforded by
existing law, regulations and other alternatives.

3. Evaluation of cost-effective strategies to achieve restoration objectives
for key upland habitats, identified through steps one and two above.
This would include evaluation of other restoration alternatives for
these resource injuries.

4. Willing seller/buyer negotiations with private landowners for property
rights.
5. Incorporation of acquired property rights into public management.

Recovery Monitoring

In 1991 the Restoration Planning Work Group began to develop an integrated
long-term monitoring strategy to assess the recovery of injured natural resources
in the oil-spill area. Development of a monitoring plan requires the identification
of goals and objectives and then technical designs and costs for monitoring target
resources and services. If the Trustees implement a program of this type, it
would determine if and when injured resources have been restored to their pre-
spill baseline conditions. The program also could monitor the effectiveness of
restoration activities, detect latent injuries and reveal long-term trends in the
environmental health of ecosystems affected by the oil spill. The duration of the
monitoring program would depend on the severity and duration of effects
resulting from the spill and the time necessary to establish a trend for recovery.

Some limited monitoring studies are proposed to be conducted in the field in 1992
(see draft 1992 Work Plan). At the same time, efforts will continue to develop
a comprehensive and integrated monitoring program as part of the draft
Restoration Plan.
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CHAPTER VII
SCOPE OF POTENTIAL

RESTORATION ALTERNATIVES

The restoration-related activities conducted by the Trustees and the Environmental
Protection Agency to date have involved the public, technical experts and
resource managers from agencies in Alaska (See Chapters I and III). Through
these preliminary scoping efforts, a broad array of ideas for restoration activities
has been suggested. The ideas listed in Restoration Planning Following the Exxon
Valdez Oil Spill: 1990 Progress Report (Chapters II and VI) were evaluated by
the planning staff using the criteria outlined in Chapter VI of this document. The
results of this evaluation, which incorporate what has been learned from the
damage assessment and restoration studies, are presented as restoration options
in Appendix B.

The draft Restoration Plan and draft environmental impact statement will contain
a more detailed presentation of restoration alternatives and options after further
technical review and consideration of the public comments received on this
framework document. The restoration options presented in Appendix B will be
considered by the Trustees in developing restoration alternatives, which will be
presented for public comment.

Possible Restoration Alternatives

Paragraphs A-F identify possible conceptual restoration alternatives. These
alternatives are provided for discussion purposes only and do not indicate any
preference by the Trustees.

A. No Action

A possible alternative that will be addressed in the draft environmental impact
statement is for the Trustees to rely upon the natural recovery process to restore
the ecosystem. Monitoring would assess whether natural recovery is proceeding
as anticipated.

B. Management of Human Uses
This alternative uses Federal and State management authorities (statutes and

regulations) to modify human uses of resources or habitats. The goal is to reduce
mortality or stress on injured resources and thereby to accelerate their recovery.
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Examples:

® restrict or eliminate legal harvests of marine and terrestrial mammals and
sea ducks (Option 8, Appendix B); and

® intensify management of fish and shellfish (Option 2).

C. Manipulation of Resources

This alternative includes measures taken directly, usually on-site, to rehabilitate
or replace an injured species population, restore a damaged habitat or enhance
services provided by a damaged resource.

Examples:

@ improve or supplement stream and lake habitats for spawning and rearing
of wild salmonids (Option 11); and

® accelerate recovery of upper intertidal Fucus zone (Option 14).
D. Habitat Protection and Acquisition

This alternative includes changes in management practices on public or private
lands and creation of "protected" areas on existing public lands in order to
prevent further damage to resources injured by the Exxon Valdez oil spill. Going
beyond land management practices, there also are options that involve the
acquisition of damaged r=bitats or property rights short of title by public agencies
to protect strategic wild!:‘e, fisheries habitat or recreation sites.

Examples:
® designate protected marine habitats (Option 22); and

® acquire additional marine bird habitats (Option 23).

E. Acquisition of Equivalent Resources.

" Acquisition of equivalent resources means to compensate for an injured, lost, or
destroyed resource by substituting another resource that provides the same or
substantially similar services as the injured resource” (56 Federal Register 8899
[March 1, 1991]). Restoration approaches, such as the manipulation of resources
and habitat protection and acquisition, can be implemented on an equivalent-
resource basis.

Another possible alternative, therefore, would be to place primary emphasis upon
the acquisition of equivalent resources as opposed to options that attempt to
directly restore or rehabilitate specific injured resources or services.
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Exampleé:
@ creation of new recreation facilities (Option 12); and
@ acquire tidelands (Option 21).

F. Combination Alternatives

Each of the alternatives above, A-E, may be considered strictly in its own right,
or mixed in any number of ways, depending on priorities and methods. For
example, Figure 6 depicts a hierarchical analysis, through which the Trustees
could consider "habitat protection and acquisition" options only after considering
whether options under "management of human uses" and "manipulation of
resources” were inadequate. . In the analysis illustrated in Figure 7, the Trustees
would give equal weight to all approaches, proceeding to those restoration options
deemed most desirable based on professional and scientific judgment and public
comments.

The Trustees seek comment about the likely feasibility and efficacy of these
possible restoration alternatives, and any other alternatives and approaches that
should be considered in a draft environmental impact statement.
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Figure 6. Possible conceptual approach to the analysis of restoration options.
This approach considers options in an hierarchical fashion.

INJURED RESOURCE

or
SERVICE
Assess Rate and _ﬁﬂﬂa_tf__.;{ Evaluate 1
Degree of Recovery
I
INADEQUATE

4

Management of Human
Uses

Ineffective/lnsuttficient

Effective

Evaluate ]

Manipulation of | ETISclVe g ppare |
Resources 2

Ineffective/lnsufficient

!

Habitat Protection and Acquisition

: :

Modify Create
Land Protected
Uses Area

y

Acquire Property

v ,
Lesser
Rights 3

Title

All restoration actions will be evaluated to assess their effectiveness on the recovery rate of the target injured resource.
These approaches can be implemented on a direct-restoration or equivalent-resource basis.
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Figure 7. Possible conceptual approach to the analysis of restoration options.
This approach does not involve an hierarchical analysis of restoration options.
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1 Alirestoration actions will be evaluated to assess their effectiveness on the recovery rate of the target
injured resource.

2 These approaches can be implemented on a direct-restoration or equivalent-resource basis.

3 Acquisition of full title or lesser rights exclusive of fullownership of title (partial interests), e.g., conservation
easement, timber rights, access rights, etc.
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APPENDIX A
BACKGROUND ON INJURED
RESOURCES AND SERVICES

The success of developing and implementing restoration options depends, in large
measure, on our understanding of the injured resources and services. This
appendix provides a summary of the basic life history traits of the injured species
and the characteristics and values of other injured or lost resources and services.
This information provides a basis to better understand and evaluate the restoration
options and alternatives (Chapter VI and Appendix B).

Life History Summaries

Many of the species affected by the Exxon Valdez oil spill have not been
extensively studied, especially in subarctic environments. Each species has
developed a unique set of characteristics enabling it to survive in its environment.
Biologically informed decisions will decrease the chances of causing additional
injury and increase the probability of successfully restoring populations. The
- following life histories are included:

sea oftter

harbor seal

brown bear

river otter

killer whale
common murre
harlequin duck
black oystercatcher
marbled murrelet
pigeon guillemot
bald eagle

coastal cutthroat trout
pink salmon
sockeye salmon
pacific herring
rockfish

Dolly Varden

spot shrimp

April 1992 Restoration Framework Appendix A-3




Sea Otter (Enhydra lutris)

Range

Sea otters presently occur in the coastal waters of central California throughout
the southern coast of Alaska from Southeast to the Aleutian Islands. The range
extends to the Kamchatka Peninsula and south to Japan. Sea otter habitat is found
throughout the oil-spill area.

Reproduction

Male sea otters reach sexual maturity at 5-7 years of age; females are capable of
breeding at 4-5 years of age and possibly younger. Mating and pupping occur
throughout the year, although in Prince William Sound most otters mate in
September-October with pups born from May-June. They are capable of
reproducing annually, although the reproductive period varies among individuals
and areas. Sea otters give birth to a single pup, rarely twins. Pups are generally
weaned by mid-November.

Habitat Use and Requirements

Sea otters prefer shallow coastal waters that are generally less than 40 meters
deep, with soft substrates as well as rocky substrates. Sea otters will use kelp
beds as resting areas, but their geographic distribution is not dependent on kelp.
Intertidal rocks, exposed beaches and algal covered rocks are used by some otters
for resting. The importance of haul-out sites is poorly understood. They are not
considered essential to otter survival in California, but may be very important for
otters in northern climates. Males and females tend to segregate except during
breeding. Immature and non-breeding males often congregate in large groups.
Resident males defend territories during the breeding season. Protected waters
on lee shorelines are often used by sea otters during storms.

Food Habits

Sea otters eat a wide variety of prey, and can greatly influence prey availability.
They prefer benthic invertebrates, but in some areas they prey heavily on benthic
fishes. In Prince William Sound, clams, mussels and crabs are the dominant
prey. There is a lot of variation in individual diets. Females with pups tend to
forage in shallower areas where smaller mussels and clams are available in short
dives from the surface.

Human Interactions

By the late 1800s, sea otters were eliminated from most of their historic range
due to excessive fur harvesting by the Russian and American fleets. In 1911,
commercial sea otter harvesting was stopped and the remnant populations began
to expand. The Marine Mammal Protection Act of 1972 placed a moratorium on
harvesting marine mammals, including sea otters. An exemption for Alaska
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Natives allows take for subsistence purposes.
References
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Harbor Seal (Phoca vitulina richardsi)
Range ‘

Harbor seals are found in coastal waters of the North Pacific Ocean from
northern Mexico to Alaska as far north as the Bering Sea. In the western Pacific
they occur from Japan to Siberia. -

Reproduction

Males and females become sexually mature when they are 3-7 years old.
Breeding occurs from late June through July. Harbor seals have a delayed
implantation of about 11 weeks, with an actual gestation period of about 225
days. Pups are born between late May and mid-July. Usually a single pup is
born. Pups are generally nursed for 3-6 weeks. Sexually mature adults breed
annually.

Habitat Use and Requirements

Harbor seals usually occupy coastal waters less than 60 meters deep. Seasonally,
they may enter coastal rivers and lakes. They have been recorded as far as 100
kilometers away from the coast. Haul-out areas are especially important for
harbor seals. Rocks, isolated beaches with protective cliffs, ice floes, and sand
or mud bars are used for resting, pupping and nursing young. Haul-out sites are
especially important during the molt, which occurs throughout the summer from
June-October, but peaks in late July-September.

Harbor seals have been declining in much of Alaska for unknown reasons since
about the mid-1970s.

Food Web Interrelationships

Harbor seals are opportunistic predators and consume a wide variety of fish and
invertebrates. Walleye pollock, herring, salmon, eulachon and cephalopods are
important prey for seals in the Gulf of Alaska.

Predation - Killer whales, sharks and steller sea lions are known predators.
Predation combined with other causes of mortality (disease, starvation, entangle-
ment and hunting) kill about 75 percent of all harbor seals in their first three
years of life.

Human Interactions

The Marine Mammal Protection Act of 1972 placed a moratorium on harvesting
marine mammals, including harbor seals. An exemption for Alaska Natives
allows take for subsistence. Harbor seals are harvested by numerous Alaska
““““ = villages, but the magnitude of the subsistence harvest is not known.” Conflicts
with commercial fishermen, competition with humans for food, and disturbance
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from haul-out sites pose the greatest threats to harbor seals. Seals are especially
vulnerable to disturbance during the molt and during pupping, when a separation
may cause the mother-pup bond to weaken resulting in the death of the pup.

References

Alaska Department of Fish and Game. 1985. Harbor seal life history
and habitat requirements Southwest and Southcentral regions. pages 55-61
in Alaska habitat management guide. Life histories and habitat
requirements of fish and wildlife. Alaska Dept. Fish Game, Juneau, AK
429 pp.

Pitcher, K.W. 1980. Food of the harbor seal, Phoca vitulina
richardsi, in the Gulf of Alaska. Fishery Bulletin 78:544-549.
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Brown Bear (Ursus arctos)

Range

Brown bears (grizzly bears) once ranged from the Great Plains to northern
Alaska. They are still abundant in Alaska and parts of Canada, but they have
been eliminated from most of the southern part of their range. They are found
throughout Alaska except on some islands in specific regions of the state.

Reproduction

Brown bears reach sexual maturity between 3.5-9.5 years of age. Females
typically produce cubs every 3-4 years, but the breeding interval may be longer
for some individuals. Mating occurs between May and July, peaking in early
June. The gestation period lasts about 6 months and the cubs, usually two, are
born in January during hibernation. Survival of cubs to yearlings (1.5 years old)
ranges from 45-69 percent, depending on location. Cubs generally remain with
their mother for 2.5 years.

Habitat Use

Bears inhabiting coastal habitats in southcentral/southwest Alaska tend to have
home ranges of approximately 32 km? for females and 170 km? for males. These
home ranges cover a wide variety of habitat types, supply food throughout the
year and provide denning sites in winter. In the spring, the bears often search
the coastline for food. In summer, anadromous fish streams provide important
food sources for the bears and many bears may be found congregated together at
streams with exceptionally large salmon runs (e.g., in Katmai National Park).
In late summer and fall, upland sites with abundant berries are used in addition
to salmon streams. Dens are generally located on well drained moderately
sloping mountain sides, leeward of the prevailing winds. Dens are seldom used
in consecutive years. Brown bears enter their dens in late October and November
and emerge between early April and late May.

Food Habits

Brown bears are omnivores. They eat a wide variety of plants including roots
and berries of some species and eat sedges and grasses in wetlands. During the
spring, brown bears often prey upon young moose, deer and caribou. They feed
on clams and mussels in the intertidal zone and scavenge the beaches for dead
marine mammals. They are capable of killing adult ungulates. Spawning salmon
also provide an important component of their diets.

Human Interactions

Brown/grizzly bears are harvested throughout their range on a limited basis.
Habitat alterations and human disturbance near food sources can impact local
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populations.
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River_ Otter (Lutra canadensis)

Range

Historically, river otters were found throughout North America with the exception
of the arid southwest. In Alaska they are found in all areas except the Aleutian
Islands, the off-shore islands of the Bering Sea, and the Arctic coast east of Point
Lay. Their Alaskan distribution remains unchanged, although they are no longer
found in parts of their original range in the contiguous United States.

Reproduction

River otters reach sexual maturity in 2-3 years, although males are usually
unsuccessful breeders until they are 5-7 years old. Mating occurs in early spring
with adult females breeding shortly after giving birth. Otters have delayed
implantation with an actual gestation period of 60-63 days. Most births in Alaska
occur in May. Litter size varies from 1-6, but litters of 2 to 3 are most common.
Pups remain in the den for about 2 months before accompanying the mother in
daily activities. Family groups often include one or more females who help with
training the new pups. These females are probably offspring of the mother’s
previous litters. Male pups probably leave the family group at about 1 year of
age. Otters can breed annually once they become mature and they may live to
be 20 years old.

ﬁabitat Use

In coa:ial Alaska, river otters tend to have elongated home ranges which follow
the coastline. Rocky shorelines of small inlets and coves are preferred. Ranges
of males may overlap with females, but otters generally avoid contact except
during the breeding season. Riparian vegetation along the coast and inland by
streams and lakes are important areas for otters. These sites provide resting and
denning places, as well as protective cover for traveling. Den sites are located
in natural cavities in old-growth forests or in rock cavities, or in burrows or
lodges of other animals. Latrine sites are established along the shoreline in areas
of old growth forest and adjacent to suitable feeding areas. These sites are used
as resting areas as otters travel along their home ranges. Home ranges vary with
the quality of habitat. Ranges reported for southeastern Alaska varied from 7 to
40 kilometers. Family groups have smaller ranges than adult males.

Food Habits

River otters in coastal Alaska feed primarily in intertidal and shallow subtidal
areas, but they also feed in fresh water streams and lakes if fish are available.
Boney fish are the most important part of their diet but crusteans and molluscs
are also important. In British Columbia, surfperch, sculpin, flounder, rockfish
and greenling were the primary prey of coastal otters.
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Human Interactions
River otters are trapped for their fur.
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Killelf Whale (Orcinus orca)
Range |

Killer whales have been documented in all the oceans of the world. They appear
to be abundant in the coastal waters from Washington through the Gulf of Alaska.

Reproduction

Killer whales are a long-lived species with lifespan estimates ranging from 25-40
years. Females reach sexual maturity when they reach about 5 meters in length
(approximately 15 years old). They give birth to a single calf after an estimated
gestation period of 17 months. Cows will nurse their calves for 12 months and
provide additional care for 2 years or longer. The interval between calves varies
among individuals with a mean of about 5 years (range 2-12).

Social Structure and Habitat Use

Killer whales live in social groups called pods. Pods usually consist of less than
40 animals. There are two types of pods. Transient pods do not occupy a
defined home range. They move in and out of areas occupied by resident pods
and may cover great distances throughout the year. Resident pods have home
ranges which may encompass several hundred square miles. In resident pods the
whales form matrilineal subgroups. The matrilineal group consists of a female
and her offspring. New matrilineal groups may form as a female calf matures
and produces her own offspring, but the group remains within the original pod.
Matrilineal groups of the same pod interact with each other on a regular basis.

Food Habits

Killer whales are opportunistic predators. Fish are the primary food source for
whales in resident pods, but marine mammals and birds are also prey. Salmon,
cod, Pacific herring, flatfish, blackcod, squid, pinnipeds and other cetaceans have
all been documented as food sources for killer whales. Transient pods may prey
on marine mammals more than do whales in resident pods.

Human Interactions

The Marine Mammal Protection Act of 1972 placed a moratorium on harvesting
marine mammals, including killer whales. Some whales are still shot, and
sometimes killed, by fishermen. Their striking appearance have made them an
attraction for tourist industries.
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Common Murre (Uria aalge inornata)

Range

The species has a holarctic distribution primarily south of the Arctic Circle. The
subspecies U. a. inornata is found from Oregon to Point Hope, Alaska.

Migration

Murres winter in offshore waters before returning to their nesting colonies in the
spring.

Breeding Chronology

Murres arrive at nesting colonies in April and May. A single egg is laid in June
and incubated by both adults for 28-34 days. Hatching occurs between July 10
and early August. Chicks fledge to the ocean in August. Little is known about
the behavior of fledged chicks and subadults. Common murres do not breed until
they are 5 years old or older, and subadults do not return to visit the colonies
until they are 2-3 years old.

Breeding Behavior

The breeding success of common murres is dependent on the physical
characteristics of the colony site, which typically is on a cliff face, and the
density of murres nesting on each ledge. Since murres do not build nests, the
slope of the nesting ledge is important to prevent the eggs from rolling off the
cliff. The width of the ledge influences the number of birds that can nest and
therefore, their vulnerability to predation. High nesting densities (greater than
10 birds per meter?) have the greatest breeding success. Higher densities help to
synchronize breeding behavior so that eggs are laid over a short period of time
and chicks hatch and fledge together. This increases the ability of the murres to
protect their young from predators. Most murres return to the same ledge to
breed each year.

Food Web Interrelationships

Common murres eat a variety of fish and shrimp. Primary species include
capelin, sand lance, walleye pollock and euphausiids.

Predation - Predatory birds, particularly gulls and bald eagles, can have a
significant impact on the breeding success of the colonies. Low nesting densities
of murres, chicks which hatch and fledge later than their neighbors, and eggs or
chicks exposed when the adults are disturbed from the ledges are especially
vulnerable.
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Human Interaction

Entanglement in fishing nets does not appear to be a problem for murre colonies
within the Exxon Valdez oil spill area. Fishing and tourism activities which
disturb the murres at their nesting ledges can exacerbate predation. Subsistence
harvest of the eggs and murres is not common within the oil-spill area.
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| Harlegilin Duck (Histrionicus histrionicus)
Range
In North America, the western population is found from the Seward Peninsula
and the Alaska Range, throughout the Aleutian Islands and south to central
California and the northern Rocky Mountains.

Migration

In Alaska, harlequin ducks begin arriving on their wintering grounds in the
Aleutian Islands and in the Gulf of Alaska in mid to late September. Adults
begin congregating at the mouths of suitable breeding streams in May.

Breeding Chronology

Harlequins do not breed until their second year. Egg laying begins between May
20 and June 10. Three to 7 eggs are incubated by the female for 28-30 days.
The males leave the females early in the incubation period and begin congregating
for the molt. Hatching occurs from early to mid-July. Females with broods
remain in freshwater streams until August when they migrate to marine habitats.
Adults breed annually after reaching maturity.

Habitat Use

Paired harlequins congregate at the mouths of anadromous fish streams in May.
The pairs fly inland to search for nesting sites but return to estuaries to feed.
Typically nests are located along shallow rivers and streams with gravel or rocky
substrates, and nest sites are located under dense vegetation on steep banks in
mature forests. Harlequins may return to the same nest site in consecutive years.
Slow stretches on lee sides of stream bends are used by broods for feeding and
resting. Turbulent stretches of streams are preferred feeding places for adults in
freshwater. Shallow coastal areas and intertidal reaches are used by non-breeders
and males during the summer and by molting females in late summer. Wintering
harlequins forage in small groups along exposed coasts and in bays.

Food Web Interrelationships

Breeding birds and broods feed mostly on aquatic invertebrates and larvae. When
available, salmon roe may be an important food source for harlequins in Alaska.
Wintering harlequins feed predominately on molluscs and crustaceans.

Human Interactions

Harlequin ducks can be legally harvested each fall. Disturbance to molting flocks
may stress individuals, and both disturbance and loss of nesting habitat can affect
populations.

Appendix A-16 April 1992 Restoration Framework




References

Bellrose, F.C. 1980. Ducks, Geese, and Swans of North America.
Stackpole Books. 540 pp.

Bengtson , S.-A. 1966. Field studies on the harlequin duck in Iceland
Wildfowl Trust 17th Annual Report, pp. 79-94.

. 1972. Breeding ecology of the Harlequin Duck ’(Histrionicus
histrionicus L.) in Iceland. Ornis Scandinavia. 3:1-19.

Dzinbel, K. A. and R. L. Jarvis. 1982. Coastal feeding ecology of
harlequin ducks in Prince William Sound, Alaska, during summer. pages
6-10. in D.N. Nettleship, G.A. Sanger and P.F. Springer Eds. Marine
Birds: Their feeding ecology and commercial fisheries relationships.
Proceedings of the Pacific Seabird Group Symposium, Seattle, WA.

Kuchel, C.R. 1977. Some aspects of the behavior and ecology of
Harlequin 'ducks breeding in Glacier National Park, Montana.
Unpublished M.S. Thesis. University Montana. 130 pp.

Forsell, D.J. and P.J. Gould. 1981. Distribution and abundance
of marine birds and mammals wintering in the Kodiak area of Alaska
U.S. Fish and Wildlife Service. OBS-81/13 72 pp.

Inglis, I. R., J. Lazarus, and R. Torrance. 1989. The pre-nesting
behavior and time budget of the harlequin duck (Histrionicus histrionicus).
Wildfowl 40:55-73.

Wallen, R. L. 1987. Habitat utilization by harlequin ducks in Grand
Teton National Park. Unpublished M. S. Thesis, Montana State
University, Bozeman MT.

April 1992 Restoration Framework Appendix A-17




Black Oystercatcher (Haematopus bachmani)

Range
Inhabits coastal areas from the Aleutian Islands to Baja California.
Migration

Black oystercatchers are generally believed to be yéar-round residents at their
breeding areas. Observations from Alaska, however, indicate that some birds
may disperse in the winter.

Breeding Chronology

Nest scrapes are built on rock outcroppings and gravel beaches, and are
sometimes lined with broken shells. One to 3 eggs are laid and incubated by both
adults for 24-29 days. Eggs are laid from mid-May to early July; second clutches
may be laid if the first clutch is destroyed. Although the chicks are precocious,
they are fed by the adults. Feeding can continue even after the chicks have
fledged. Survivorship of chicks to fledging can be very low, less than 20
percent. They are particularly vulnerable to predation in the first week after
hatching. Chicks are capable of flying in about 40 days. Oystercatchers might
take 2 or 3 years to reach sexual maturity.

Habitat Use

Opystercatchers occupy rocky and gravelly coastal areas. The highest breeding
densities occur on low elevation, gravel shorelines, with little wave action. The
eggs and young are cryptically colored and rely on camouflage to protect them
from predators. Adults feed in the intertidal zone. During the first week after
hatching, chicks remain near the nest site and adults bring food from the intertidal
zone. After the first week, chicks follow the adults to-the intertidal zone at low
tide.

Food Web Interrelationships

Black oystercatchers feed primarily on intertidal invertebrates. Mussels and
limpets are the primary prey species, but they also eat clams and chitons.

Predation - Flightless chicks are vulnerable to predation, especially in the first
week after hatching. During this time the adults brood the chicks and their
movements may alert predators to the location of the chicks. Young chicks react
by freezing whereas older chicks will run from predators. Gulls, ravens, mink
and river otters are known predators.
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Human Interactions

Black dystercatchers are not harvested. Destruction of or disturbance at nesting
habitats can adversely impact local populations.
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Marbled Murrelet (Brachyramphus marmoratus)
Range

North Pacific Coast, from central California to the Aleutian Islands, and from the
Kamchatka Peninsula to northern Japan.

Migration

Marbled murrelets return to coastal waters near breeding areas each spring. The
dates are variable, usually occurring in Alaska from April to May. The aduits
and fledged young leave the breeding areas in the fall for unidentified wintering
areas. Between 10-25 percent of the summer breeding population of Prince

- William Sound remain throughout the winter and probably concentrate in
protected bays and straits during storms.

Breeding Chronology

Documented evidence of breeding chronology is based primarily on follicle
development of collected birds, documented nests and movements of breeding
adults. These data suggest that laying can occur as early as late April in the
southern part of their range. Egg laying in the Gulf of Alaska probably occurs
in late May or June. Marbled murrelets lay a single egg that is incubated by both
adults for about 30 days. Fledged chicks begin to appear with the adults on
coastal waters from mid-July to early August. Adult survivorship, life span,
reproductive period and age at first breeding are unknown.

Habitat Use and Requirements

During the breeding season, marbled murrelets make crepuscular (twilight) flights
between inland and coastal areas. Searches for marbled murrelet nests were
unsuccessful until 1974. A total of 23 tree nests have been discovered in North
America. Current data suggest that most marbled murrelets nest in mature
forests. Most of the nests have been located in large conifers, but ground nests
also have been recorded. Marbled murrelets are solitary nesters, and have been
located as far as 40-50 kilometers from the coast. Marbled murrelets feed in
coastal waters, and occasionally in large lakes. They have been known to dive
to a depth of 50 meters.

Food Web Interrelationships

Marbled murrelets eat small fishes and crustaceans. Important species within the
Gulf of Alaska and Cook Inlet include capelin, cod, sand lance and a variety of
shrimp.
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Human Interaction_s

In 1990 marbled murrelets were the most commonly caught seabird in salmon
gillnets in the Prince William Sound Copper River flats drift fishery. Although
the number caught represent a very small proportion of the population, these
incidental catches may have local significance. The loss of nesting habitat due
to logging or development of mature forests could also affect murrelet
populations. Population declines over the southern portion of their range have
caused the species to be considered for listing under the Federal Endangered
Species Act as "threatened” in the Pacific Northwest. The species is already
listed as "endangered" in California under State law.
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APigeo.n Guillemot (Cepphus columba)
Range |

Pigeon guillemots are found along the north Pacific coast from southern
California to the Bering Sea and Aleutian Islands in Alaska. They are also found
from the Chukchi Sea to northern Japan.

Migration

Migration patterns are largely unknown in Alaska. They arrive at breeding areas
in late April and early May, and depart from Prince William Sound for wintering
grounds in late August. Some guillemots remain in the Sound throughout the
winter..

Breeding Chronology

In Prince William Sound, pigeon guillemots have been documented on their
breeding areas in late April and the peak of egg laying occurs in June. Clutches
normally consist of two eggs which are laid 3 days apart. Eggs are incubated for
30-32 days by both adults. Chicks hatch between late June and late July.
Fledging occurs approximately 38 days after hatching. Pigeon guillemots
probably do not begin breeding until they are 3-5 years of age.

Habitat Use and Requirements

Guillemot nests are usually located in natural cavities beneath boulders at the base
of cliffs, in talus slopes, or in rock or soil cavities at the tops of cliffs. They are
also known to nest in abandoned puffin burrows, and are probably the only alcid
known to regularly use man-made structures (e.g., docks and bridges) for nesting.
Guillemots typically nest in small colonies of a few to 50 pairs; some pairs nest
solitarily. At some locations adequate nest sites probably determine the breeding
bird density, but they do not appear limiting in Prince William Sound. The adults
use the supratidal and intertidal areas in front of the nest sites for social activities
(e.g., pair-bond maintenance) and feeding throughout the breeding season.

Pigeon guillemots feed in nearshore waters, generally no more than a few
kilometers from land. During the breeding season they tend to feed near their
colony, and individuals are often site specific. During winter most of the
population leaves for unknown waters. In Prince William Sound an estimated 27-
43 percent of the summer population were present in March.

Food Habits

This species has a generalist feeding behavior, consuming a variety of fish and

shellfish. Capelin, sand lance, Pacific sandfish, sculpin and herring are some of
the more important species, as well as shrimp and small crabs. Dietary
preference can vary significantly between individuals.
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Human Interactions

Because of their nearshore foraging habits and small, stable colonies, pigeon
guillemots are considered a good indicator species for the nearshore marine
environment.
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Bald Eagle (Haliaeetus leucocephalus)
Range

Bald eagles are found from Alaska and Canada to the northern edge of Mexico.
Within Alaska, they are most numerous in the southern coastal regions.

Migration

Eagles in coastal Alaska winter near their nesting territories. Interior nesting
birds may move to large open rivers or the ocean. Most will wander during the
late fall and early winter in search of prey, such as late spawning salmon.

Reproduction

Adults do not overwinter near their nesting sites that return to the same nesting
territory each year. Nests are usually used for more than one breeding season.
In high density nesting areas, defended territories are approximately 1 linear mile
of coastline, but not all nests will be active or successful. Egg laying begins in
early April when the female lays 1-3 eggs with two being the most common
clutch size. Incubation lasts about 34 days. In late August, or about 75 days
after hatching, the fully feathered young are ready to leave the nest. Fifty
percent nest failure is not uncommon. Few eagles successfully fledge their
young, and even though the adults continue to feed them for several weeks,
survival after fledging is low. Bald eagles become sexually mature when they are
6 years old or older.

Habitat Use

Bald eagles in Alaska nest along lakes, rivers and the coast. Along the coast,
nests are usually located in the older, larger trees. Coastal areas with more than
one nest per mile are considered to be good nesting areas. This high-nest density
is associated with undisturbed habitat, a clean environment, abundant food
resources and minimal human disturbance. Bald eagles have few predators other
than humans.

Food Habits

Fish are the primary prey of bald eagles, but they will also feed on waterfowl,
carrion, sea birds and even on garbage at landfills. Winter and spring can be the
critical periods for bald eagles. During the late fall and early winter, eagles will
often be seen feeding along rivers where they have access to spawning and dead
salmon. During spring they feed on eulachon, spawning herring and sand lance.

Human Interaction

A bounty for bald eagles was in effect in Alaska from 1917 to 1953. With
statehood in 1959, bald eagles in Alaska received federal protection under the
Bald Eagle Protection Act of 1940. This Act prohibits harming or harassment of
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eagles. Land management agencies have included additional restrictions on
activity near nest sites which has further helped the stability of populations. For
example, the Chugach National Forest currently requires a 330 feet buffer zone
around any bald eagle nest tree, with an additional 330 feet of restricted activity;
the U.S. Fish and Wildlife Service proposes extending restrictions to 990 feet
from bald eagle nests.
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Coastal Cutthroat Trout (Onchorhynchus clarki)

Range

California to Prince William Sound, Alaska

Migration

Smolts and adults migrate to sea between March and J uly. The time spent at sea
varies from 12 to 150 days. While at sea cutthroat trout travel along shorelines
rarely migrating farther than 70 kilometers from their natal. streams. Adults
return to freshwater lakes to overwinter and then migrate to their natal streams
to spawn in the spring.

Reproductive Period

Sexual maturity is reached at 2-3 years for males and between 3-6 years for
females.

Spawning/Hatching

Spawning takes place from February to May depending on location; hatching
occurs 6 to 7 weeks after spawning.

Survival/Life Span

Cutthroat trout have a relatively high rate of survival for adults. Survival rates
between spawning migrations were 39 percent from first to second spawning
_migrations, 17 percent between second and third, and 11 percent from third to
fourth.

Habitat Use and Requirements

Adults - In marine environments cutthroat inhabit inshore areas foraging along
gravel beaches, mouths of creeks and in eelgrass beds. Adults return to
freshwater lakes to overwinter, and then spawn in small coastal streams or small
tributaries to coastal streams and rivers.

Fry and Juveniles - Young-of-the-year cutthroat inhabit low-velocity margins,
backwaters and side channels adjacent to main channel pools and riffles. They
tend to stay close to where they were spawned. Older juveniles have a greater
range of movement within their natal stream.

Food Web Interrelationships

Adults - Adults in marine waters feed on a variety of small fish and shrimp.

Fry and Juveniles - Fry feed primarily on insects and crustaceans. Larger
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sized juveniles prey on small sticklebacks and salmon.

Predation - In marine waters cutthroat may be preyed upon by Pacific hake, spiny
dogfish, harbor seals and aduit salmon.

Human Interactions

Cutthroat trout are not fished commercially in Alaska. They are a highly prized
sport fish and are susceptible to overharvest due to small stock sizes.
Anadromous cutthroat populations have declined during the past 15-20 years.
Reasons cited for these declines include loss of stream habitat due to logging
activities and increased urbanization.
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Pink .Salmon (Oncorhynchus gorbuscha)

Range
Pacific Ocean north of 40°N Latitude.
Migration

Fry emerge from streams from late March through June and rapidly move to
feeding areas in nearshore migratory corridors. After about 8 weeks, fry move
to offshore waters where they mature for 12-15 months before returning to natal
streams to spawn.

Reproductive Period.
Mature at 2 years. Adults die after spawning.
Spawning/Hatching

Spawning occurs from June to mid-September; hatching occurs in October -
January.

Survival/Life Span

Typical egg to fry survival is 5-10 percent; fry to adult survival is from 2-5
percent. The life cycle is complete in 2 years.

Habitat Use and Requirements

Adults - Migrate to the high seas where they mature. Adult pink salmon return
to natal streams to spawn and some travel considerable distances upstream.
However, in Prince William Sound as much as 75 percent ‘may spawn in the
intertidal zone. Spawning redds (egg nests) are mostly built in riffles with
gravelly substrates and water velocity of 35-45 centimeters per second. All adults
die after spawning.

Fry and Juveniles - Fry spend very little time in freshwater; they migrate to
nearshore marine waters soon after emerging. When they reach approximately
7 centimeters in length, in approximately 8 weeks, they migrate to offshore
waters. Virtually all fry in Prince William Sound migrate and feed along the
western shore of the sound.

Food Web Interrelationships

Adults - Primary prey include euphausiids, squid and other invertebrates and
small fishes.

Fry and Juveniles - In nearshore nursery areas, fry feed on copepods and other
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zooplankton. Juveniles eat larger invertebrates and small fishes.

Predation - Eggs, alevins and fry are eaten by cutthroat trout, Dolly Varden, coho
salmon, other fishes and aquatic birds. Juvenile and adult salmon in offshore
areas are consumed by a variety of predatory birds, marine mammals, and
predatory fishes including other salmon. Bears, otters, other mammalian and
avian predators eat spawning salmon.

Human Interactions

Wild and hatchery pink salmon are the basis for multi-million dollar fisheries and
often occur together in mixed stock harvests. Hatchery runs established to
augment natural production and enhance fisheries can sustain a higher harvest
rate, and may pose a threat to important wild pink salmon populations if stock-
specific management practices are not implemented to protect wild stocks.
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Sockeye Salmon (Oncorhynchus nerka)

Range

Sockeye salmon occur from northern California to Point Hope, Alaska. They are
also found from northeastern Siberia to northern Japan.

Migration

Smolts outmigrate in late spring or early summer, usually after spending 1-2
years in freshwater. For the first few months smolts rear in nearshore marine
areas, and by early winter they begin feeding in offshore areas such as the Gulf
of Alaska. The fish remain offshore until returning to their natal streams between
May and September.

Reproductive Period

They commonly mature in their fifth or sixth year of life, and they die after
spawning.

Spawning/Hatching

Spawning typically occurs between July and October. Hatching occurs in mid-
winter to early spring with fry emerging from April to June.

Habitat Use and Requirements

Adults - Migrate to offshore waters to feed for 2-3 years before returning to their
natal streams to spawn. They spawn on lake shoals and in rivers and streams
with lakes or slow moving reaches as part of the system. Spawning occurs over
small to medium-sized gravels with good water flow. The adults die after
spawning, and their carcasses contribute to the nutrient level of the system.

Juveniles - Soon after emerging from the redds (egg nests), young sockeye
migrate to lakes or slow flowing reaches of streams. For the first few weeks they
reside in shallow water at the lake edge. They then move to deeper water where
they feed in schools in the upper 20 meters of the lake at night. They remain in
freshwater for 1-2 years before outmigrating to coastal waters as smolt. For the
first 6 months in marine waters, they are found within 50 kilometers of the
shoreline.

Food Web Interrelationships

Adults - Euphausiids, amphipods, copepods and young fishes are the primary prey
while in the high seas. Adults do not feed once they near freshwater.

Juveniles - In freshwater, young juveniles feed on small insects and insect larvae.
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Juveniles in pelagic lake water feed on zooplankton. After migrating to saltwater
the smolts feed on a variety of small crustaceans, plankton and fish larvae.

Predation - Predatory fishes and marine mammals prey upon sockeye salmon in
saltwater. Bears and gulls are the primary predators of spawning adults.
Juveniles are preyed upon by other anadromous fish species including Dolly
Varden and rainbow trout. Juveniles are also an important prey species of some
bird species.

Human Interaction
Sockeye salmon are recreationally and commercially harvested. They receive the

highest market price of any salmon species and support multi-million dollar
fisheries in Alaska.
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Pacific Herring (Clupea pallasi)
Range

North Pacific Ocean, from Baja California to the Beaufort Sea and to Japan.

Migration

Migrates from offshore coastal areas to nearshore coastal waters near natal
spawning areas in early spring.

Reproductive Period

First breeds between 2-4 years old. Spawns annually.
Spawning/Hatching

Spawn in March - early June in Prince William Sound; hatching occurs 14-25
days after laying depending on water temperatures during incubation.

Survival/Life Span

Egg-to-juvenile mortality is probably over 99 percent; lifespan is up to 19 years.

Habitat Use and Requirements

Adults - Little information is available about the offshore distribution of adults.
They are found to depths of 150 meters. Adults return to nearshore waters to
spawn in early spring where they remain until moving to nearshore rearing areas
to feed. In early fall, the herring move offshore to deeper waters where they
remain until spring. Herring spawn in intertidal and subtidal areas. Spawning
substrates include kelp, eelgrass, prominent rocks or artificial substrates, such as
nets and other debris.

Larvae and Juveniles - Larvae are easily dispersed by local currents. Juveniles
probably remain in shallow waters, but may follow food sources to deep water,
until they migrate to offshore waters in the fall.

Food Web Interrelationships

Adults - Primary prey include planktonic crustaceans, euphausiids and fish larvae.

Larvae and Juveniles - Larvae eat a variety of zooplankton including crustacean,
mollusc and insect larvae, as well as copepods and fish eggs. Juveniles primarily
feed on crustaceans, mollusc and fish larvae.

Predation - Herring are an important prey base for a large number of species.
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The eggs provide food for a variety of shorebirds, diving birds, gulls,
invertebrates and some fish. Larvae are eaten primarily by jellyfish, as well as
amphipods, fish and others. Adults are food for larger fish, sharks, seals, sea
birds and whales.

Human Interactions

Herring are the basis for a multi-million dollar fishery and a long standing
subsistence harvest. In addition, they are an important prey of many species of
birds, mammals and other fishes.
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Rockfish (Sebastes spp. and Sebastolobes spp.)

There are over 50 different species of rockfish with highly variable life history
characteristics. These genera are not well studied and specific information is
limited. Yelloweye rockfish (Sebastes ruberrimus) is a commercially important
species in Alaska and has been used here to illustrate the life history
characteristics of rockfish.

Range

Yelloweye rockfish range from Baja California to the Cook Inlet in the Gulf of
Alaska.

Migration.

Movement and migration patterns are unknown for the species. Seasonal
migrations may not exist, though some species move long distances throughout
their lifetime. Movement to deeper water is common with size and age.

Reproductive Period

Yelloweye rockfish first breed between 14 and 19Ayears of age. They breed
annually after reaching maturity.

Spawning/Hatching

Rockfish do not lay eggs, but release live planktonic larvae. Yelloweye rockfish
release larvae from April through June in southeastern Alaska.

Survival/Life Span

Yelloweye males have reached 103 years of age, and females at 114 have been
documented. Males tend to be fewer at older ages.

Habitat Use and Requirements

Very little life history information is available.

Adults - Yelloweye rockfish are found around coastal reefs and were abundant
over varied rocky bottoms that included ragged, steep pinnacles and boulder fields
at 90-100 meter depths of southeastern Alaska. Depths vary by species, age and
size, with depths up to 365 meters recorded. Most yelloweyes are caught at
depths of 75-135 meters.

Larvae and Juveniles - Very little is known about these life stages which are
highly variable between species. Some are pelagic, some drift with kelp, others

- quickly become demersal. Some juvenile yelloweye were noted in boulder fields
at 90-100 meter depths in southeastern Alaska.
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Food Web Ihterrelationships

Yelloweye rockfish are opportunistic predators. They feed on a variety of crabs,
shrimp, snails and fish.

Predation - Small rockfish and rockfish larvae are eaten by other fishes, including
larger rockfish.

Human Interactions
Rockfish provide an important secondary fishery in the Gulf of Alaska.
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Dolly .Varden (Salvelinus malma) - Anadromous populations

Range

Dolly Varden are found from the Arctic coast of Alaska to southern British
Columbia.

Migration

Anadromous Dolly Varden spend summers in nearshore marine environments.
From October through November they migrate to freshwater streams and lakes
to spawn. Dolly Varden overwinter in freshwater until spring, returning to
coastal waters following ice-breakup.

Reproductive Period

Maturation age is variable, occurring usually between 4 and 7 years. Although
post-spawning mortality is high, some females have survived to spawn four times.
Spawning/Hatching

Spawning activity occurs from September through November for most Dolly

Varden populations. Hatching occurs 4-5 months later, with free swimming fry
emerging in April or May.

Survival/Life Span

Egg to alevin survival has been estimated to be 40.7 percent; alevin to smolt, 1.1
percent; and smolt to.spawning adult, 23.5 percent. Life span can range up to
12 years.

Habitat Use and Requirements

Adults - Outmigration from freshwater to marine environments occurs each
spring. Adults stay in estuary and nearshore coastal habitats until returning to
freshwater streams to spawn. Immature fish and nonspawning adults return to
freshwater later than spawning adults. Spawning occurs in streams with gravel
substrates, slow to moderate water velocities, and temperatures between 0.5 and
13°C. Adults overwinter in deep lakes or river pools, and near groundwater
spring areas.

Fry and Juveniles - Younger fry rely on logs, undercut stream banks and other
debris to provide cover from predators. Juveniles prefer quiet pools near swift
currents. They overwinter in deep pools and lakes.
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Food Web Interrelationships

Adults - Smelt, herring, juvenile salmon, sandlance and other small fish and
invertebrates are eaten while the Dolly Varden are in marine water. Juvenile
salmon, sticklebacks and invertebrates are preyed on in freshwater.

Fry and Juveniles - Aquatic invertebrates, larvae and fish eggs are the primary
prey. Fry and juveniles feed primarily near the stream and lake bottoms.

Human Interactions
Dolly Varden are an important sport fish.
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Spot Shrimn (Pandalus platyceros)

Range

North Pacific Ocean, from southern California to the Bering Strait, and to Japan
and Korea.

Migration

Long-range movements of spot shrimp are unlikely. However, daily movements
bring the shrimp to shallow waters at dusk and to deeper waters during the day.

Life Cycle

Spot shrimp are hermdphroditic. They are juveniles for 1-2 years after hatching,
then become functional males until 3-5 years of age. They reach a transitional
phase from 6-7 and remain as females until they die between 7-10 years of age.
Reproductive Period

Studies in Prince William Sound indicate that spot shrimp may lay multiple egg
clutches before death. Conversely, studies from British Columbia have indicated

a shorter life span and a single clutch of eggs per female.

Mating/Hatching

Mating occurs in the fall and females carry the eggs for 5-6 months. The eggs
hatch from March-April.

Habitat Use and Requirements

Spot shrimp are found at depths ranging from 4 to 487 meters, but they are most
common in shallower marine waters. The adults prefer areas with rocky bottoms
and fairly steep slopes. Rock crevices, cracks and small caves are used as hiding
places; shrimps will also use vegetation as cover against predators. The larvae
are pelagic when they first hatch and become demersal as juveniles. Movements
between depths and distance from shore occur daily as adults.

Food Web Interrelationships
Spot shrimp feed on detritus and worms (annelids), and on other crustaceans.
Predation - Spot shrimp are an important prey item for many other species. They

are an important component in the diet of fish, e.g. salmon, rockfish, Pacific cod,
and octopus as well as diving seabirds.
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Human Interactions

Spot shrimp are of commercial and recreational importance. They are primarily
caught in traps, but are incidentally caught in trawls. In the late 1980s, the
Alaska Department of Fish and Game reduced the allowable harvest in parts of
Prince William Sound. This change was due to information from experimental
fishery management areas which raised concerns about over-harvest.
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Descriptions of Other Injured Resources and Services

The Exxon Valdez oil spill affected several resources and services normally
provided to the public. These include: archaeological resources, recreation,
wilderness and intrinsic values, subsistence and commercial fisheries.

Archaeological Resources

Archaeological resources, including sites and the artifacts, constitute an important
part of our national and state heritage. They also have international importance
in that they constitute a significant link in our knowledge and understanding of
Native peoples who have inhabited Arctic and subarctic regions for many
thousands of years. These resources help us understand our ancestors’ past and
enable greater appreciation for the richly varied cultures found in Alaska. The
oil-spill area contains both ancient and more recent archaeological resources.

The U.S. Congress recognized the significance of archaeological resources when
it passed the Archaeological Resources Protection Act of 1979. In that act they
recognized that:

"Archaeological resources on public lands and on Indian lands are an
accessible and irreplaceable part of the Nation’s heritage."

Similarly, the Alaska State Legislature passed the Alaska Historic Preservation
Act. That law states:

{

"It is the policy of the state to preserve and protect the historic,
prehistoric and archaeological resources of Alaska from loss, desecration
and destruction so that the scientific, historic and cultural heritage
embodied in these resources may pass undiminished to future generations.
To this end...historic, prehistoric‘and archaeological resources of the state
are properly the subject of concerted and coordinated efforts exercised on
behalf of the general welfare of the public..."

Recreation and Wilderness and Intrinsic Values

Alaska has the most significant assemblage of park, refuge and forest lands in the
United States, and much of this land is still wild. Large portions of lands under
‘Federal management in the spill area have been designated wilderness areas by
the Congress. Such lands are included within Katmai National Park and the
Becharof National Wildlife Refuge, both areas were contaminated with Exxon
Valdez oil. Areas within the Chugach National Forest and Kenai Fjords National
Park are in wilderness study area status. Under state management, the Kachemak
Bay State Wilderness Park lies on the outer coast of the Kenai Peninsula and it
too, felt the effects of the oil spill.

e These designated wilderness lands and thousands more acres of un&esignated
wildlands and developed lands provide, in part, the basis for Alaska’s tourist
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economy. A wide range of activities take place on these lands, some by
individuals or small groups seeking a personal experience, and others with the aid
of businesses that provide a variety of professional services enabling visitors to
use and enjoy the wilderness. Recreational activities-include: hunting, fishing,
hiking, camping, skiing, sightseeing, power boating, kayaking and photography.

Beyond those who actively use these lands, many Americans benefit by knowing
that in Alaska large areas of undeveloped lands provide habitat for natural,
healthy populations of wildlife.

Subsistence Use

Many people, most notably rural residents of Prince William Sound, the Kenai
Peninsula, lower Cook Inlet and the entire Kodiak archipelago use a wide variety
of subsistence resources to provide for essential needs. Many communities in the
oil-spill area have mixed subsistence-cash economies. Considerable subsistence
harvest occurs on State, Native and Federal lands within the spill area.
Subsistence resources, such as fish, birds, and marine and terrestrial mammals,
provide vital food resources without which people could not live. Many of these
same resources provide products that serve important functions in daily life and
play a significant role in cultural practices and traditions. Several resources are
shared with members of the communities unable to obtain them or are traded for
other needed items.

SO A VI e G P

SOOI

Although no single Federal or State statute defines the full range of subsistence
uses or users, both the Alaska Constitution and the Alaska National Interest Lands
Conservation Act address the value and importance of subsistence.

The Alaska Constitution, in Article VIII, Section 3 states:

"Wherever occurring in their natural state, fish, wildlife, and waters are
reserved to the people for common use."

In 1980 Congress approved the Alaska National Interest Lands Conservation Act.
Title VII, "Subsistence Management and Use" recognizes two important
concepts: the need for continued opportunity for subsistence, and the uniqueness
of the Alaska situation. ANILCA Section 801 (1) states:

"the continuation of the opportunity for subsistence uses by rural residents
of Alaska, including both Natives and non-Natives, on the public lands
and by Alaska Natives on Native lands is essential to Native physical,
economic, traditional, and cultural existence and to non-Native physical,
economic, traditional, and social existence."
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ANILCA Section 801 (2) states:

"the situation in Alaska is unique in that, in most cases, no practical
alternative means are available to replace the food supplies and other items
gathered from fish and wildlife which supply rural residents dependent on
subsistence uses."

Commercial Fisheries

The seafood industry is the second largest generator of revenue in the state. The
industry provides nearly 70,000 seasonal jobs, which translates to 33,000 direct,
indirect and induced year-round jobs. Total current investment by the Alaska
seafood industry is estimated at $4 billion.

In Kodiak, one of the major fishing ports impacted by the oil spill, seafood
landings ranked third in both cash value and volume in the United States from
1988 to 1990. Kenai landings (Cook Inlet) ranked 23rd in volume, but 8th in
value during the same time period. Cordova landings were 14th and 13th in
value.

All five species of Pacific salmon, herring, bottomfish, including halibut, cod and
several species of sole, and king, tanner and dungeness crab comprise the Kodiak
fisheries. Herring support a food and bait and a sac roe fishery. Pink and
sockeye salmon are of major ecological as well as economic importance.

In Cook Inlet all five species of Pacific salmon are caught as well as herring and
shellfish, especially razor clams. Herring support two sac roe fisheries, the
Kamishak and the Outer and Eastern Districts. Sockeye are the most abundant
salmon, ecologically and economically.

Pacific herring are the most abundant species of ecological importance in Prince
William Sound. These populations support a fall food and bait fishery, a purse
seine and gill net sac roe fishery, and a wild and pound spawn-on-kelp fishery.
Together they constitute the second largest herring fishery in the state.

The pink salmon fishery, however, constitutes the major volume and value of the
annual commercial harvest. Groundfish landings are increasing as that fishery
develops. Shellfish, including tanner crab and spot shrimp, are also important
fisheries in the Sound.
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APPENDIX B
POTENTIAL RESTORATION

OPTIONS

NOTE: The following options are presented for the purpose of public comment

and are not recommendations by the Trustees.

TABLE OF CONTENTS FOR APPENDIX B

1. Restoration Options for Further Consideration

Management of Human Uses

1.

archaeological resource protection
intensify management of fish and shellfish

increase management for fish and shellfish that previously did not require
intensive management

reduce disturbance at marine bird colonies and marine mammal haul-out
sites and rubbing beaches

reduce harvest by redirecting sport-fishing pressure

redesignate a portion of the Chugach National Forest as a National
Recreation Area or Wilderness Area

increase management in parks and refuges

restrict or eliminate legal harvest of marine and terrestrial mammals and
sea ducks

minimize incidental take of marine birds by commercial fisheries

Manipulation of Resources

10.

11.

12.

preservation of archaeological sites and artifacts

improve or supplement stream and lake habitats for spawning and rearing
of wild salmonids

creation of new recreation facilities
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13.

14.
15.
16.
17.

18.

eliminate sources of persistent contamination of prey and spawning
substrates

accelerate recovery of upper intertidal zone

supplement intertidal substrates for spawning herring

test feasibility of enhancing murre productivity

eliminate introduced foxes from islands important to nest;mg marine birds

replace fisheries harvest opportunities by establishing alternative salmon
runs

Habitat Protection and Acquisition

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

update and expand the State’s Anadromous Fish Stream Catalog
establish an Exxon Valdez oil spill "special management area"
acquire tidelands

designate protected marine areas

acquire additional marine bird habitats

acquire "inholdings" within parks and refuges

protect or acquire upland forests and watersheds

acquire extended buffer strips adjacent to anadromous fish streams
designate and protect "benchmark" monitoring sites

acquire access to sport-fishing streams

establish or extend buffer zones for nesting birds

Other Options

30.
31.
32.

33.

test subsistence foods for hydrocarbon contamination
develop comprehensive monitoring program
endow a fund to support restoration activities

develop integrated public information and education program
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34. establish a marine environmental institute

35. replacement of archaeological artifacts
II. Restoration Options Rejected (listed by resource and service categories)

1. sea otters and harbor seals

2. killer whales

3. river otters

4. common murres and marbled murrelets

5. marbled murrélets

6. harlequin ducks

7. harlequin ducks and black oystercatchers

8. bald eagles

9. pink salmon and sockeye salmon

10. rockfish

11. spot shrimp

12. coastal habitat

13. archaeological resources

14. multiple resources
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" OPTION 1:  Archaeological Resource Protection

APPROACH CATEGORY: Management of Human Uses

INJURED RESOURCES AND SERVICES: Archaeological sites and artifacts
BACKGROUND AND JUSTIFICATION:

Beach clean-up activities resulted in increased public knowledge of exact locations
of archaeological sites. Consequently, loss of these resources from vandals has
increased. Inherently, archaeological resources injured by the oil spill are not
restorable and the remoteness of sites makes enforcement of archaeological
protection laws difficult. A site steward program could be developed to establish
‘a corp. of local citizens. to watch over threatened archaeological sites.
Additionally, agency monitoring and public education efforts could be expanded
to discourage vandalism. The agencies also could develop cooperative
management plans for archaeological resources to better coordinate their activities
in the oil-spill area.

ACTION:
® create an archaeological site stewardship program;

® increase number of public contact patrols in the oil-spill area; and

® expand public education efforts.
INFORMATION NEEDED TO IMPLEMENT OPTION:

No further information is needed to accomplish this work.
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OPTION 2:  Intensify Management of Fish and Shellfish
APPROACH CATEGORY: Management of Human Uses

INJURED RESOURCES AND SERVICES: Pink and sockeye salmon, Dolly
Varden, coastal cutthroat trout, Pacific herring, rockfish, and spot shrimp

BACKGROUND AND JUSTIFICATION:

Managing the human uses of fisheries resources, including both commercial and
recreational, is fundamental to the restoration of oil-spill injuries. Intensive
fisheries management could temporarily reduce human pressure on injured wild
stocks or populations to speed their recovery. As a means of minimizing impacts
on the fisheries, existing fisheries could be restricted or redirected to alternative
sites. In the case of sockeye salmon, for example, one objective is to relieve
pressure on what are anticipated to be small runs in the Kenai River system in the
next several years, without shutting down other Upper Cook Inlet fisheries.

ACTION:

® develop and implement program to upgrade and intensify management
of injured fisheries resources throughout oil-spill area.

INFORMATION NEEDED TO IMPLEMENT OPTION:

Intensive management of injured fish and shellfish resources will be difficult,
especially in mixed-stock (i.e., wild and hatchery) fisheries. Improved population
modeling, application of genetic and other techniques to separate stocks, and
other research and monitoring studies are needed to support intensified fisheries
management.
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- OPTION 3:  Increase Management for Fish and Shellfish that Previously Did
' Not Require Intensive Management

APPROACH CATEGORY: Management of Human Uses
INJURED RESOURCES AND SERVICES: Rockfish, spot shrimp
BACKGROUND AND JUSTIFICATION:

Prior to the oil spill, commercial fishing did not require comprehensive
management plans for some species. This was true for rockfish (various species)
and spot shrimp, both of which were to some degree injured by the oil spill itself.
The directed harvest and by-catch of rockfish increased significantly in 1990 and

. 1991, because fishing efforts were shifted from salmon and herring to groundfish.
Rockfish are of particular concern; they are long-lived and slow-growing and
overharvest could greatly exacerbate oil-spill injuries. Development and
implementation of management plans will aid the recovery of rockfish and spot
shrimp by ensuring that human harvests are consistent with the status and
productivity of post-oil-spill populations.

ACTION:

® develop and implement a fishery management plan for rockfish and
spot shrimp. The management plans should establish harvest levels,
times and areas that are appropriate to allow for recovery from oil-spill
injuries.

INFORMATION NEEDED TO IMPLEMENT OPTION:

Considerable information is needed to develop management plans, including data
on commercial and sport catches to describe age and size composition, natural
mortality rates, general seasonal movements, stock abundance and recruitment.
Separation of discrete stocks through genetic and other studies are also needed to
enable management on a targeted rather than broad-scale basis.
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OPTION 4:  Reduce Disturbance at Marine Bird Colonies and Marine
Mammal Haul-Out Sites and Rubbing Beaches

APPROACH CATEGORY: Management of Human Uses
INJURED RESOURCES AND SERVICES: Marine birds and marine mammals
BACKGROUND AND JUSTIFICATION:

Human disturbance can adversely affect the fitness or reproductive success of
marine birds and mammals. Especially vulnerable are species that gather in large
numbers and traditionally make use of small, discrete sites. Examples include
colonies of common murres, which typically nest on cliffs, haul-out sites
frequented by harbor seals, and rubbing beaches used by killer whales. In the
case of common murres, recent reports have indicated specific problems with the
shooting of halibut landed by charter-boat operators in the Barren Islands. The
sound of the gunshots causes murres to flush in a panic from the nesting cliffs,
kicking eggs off the cliffs and leaving eggs and chicks vulnerable to avian
predators. Problems such as these can be approached through the education of
tour- and charter-boat operators and the fishing industry. Designation of buffer
zones around particularly sensitive areas and stricter enforcement of harassment
provisions in the Marine Mammal Protection Act and the Migratory Bird Treaty
Act also are possibilities.

ACTION:

® cducate tour- and charter-boat operators about appropriate behavior
near sensitive marine bird and mammal areas;

® increase the field presence of Trustee agencies at such areas;

® consider restrictive measures, such as the designation of buffer zones;
and

® consider greater enforcement of Federal and State laws.
INFORMATION NEEDED TO IMPLEMENT OPTION:
There is need to determine the specific areas and times in which birds and

mammals are sensitive to disturbance. No additional information is needed to
implement the education component of this option.
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OPTION 5: Reduce Harvest by Redirecting Sport-Fishing Pressure

APPROACH CATEGORY: Management of Human Uses

INJURED RESOURCES AND SERVICES: Dolly Varden and cutthroat trout
BACKGROUND AND JUSTIFICATION:

Spill-related injuries to cutthroat trout and Dolly Varden have resulted in a loss
of sport fishing opportunities in Prince William Sound. Both of these species are
important components of recreational fisheries in this area. Moreover, because
the affected population of cutthroat trout is at the extreme northern limit of its
geographic range, it is important to protect the genetic integrity of these

~ populations.. The proposed option is designed to manage this recreational fishery
in a manner that would redirect pressure away from impacted populations,
maintain sport fishing opportunities and, at the same time, conserve the unique
gene pool of these wild stocks.

ACTION:

® prepare a fisheries management plan that includes some or all of the
following alternatives:

- close oiled streams in Prince William Sound;

- redirect recreational fishing to non-oiled streams and drainages; and
- - reduce creel limits in the affected area.
'INFORMATION NEEDED TO IMPLEMENT OPTION:

Results from recovery monitoring studies will provide timing data for manage-
ment actions. Results of survey and inventory studies will provide locations for
alternative sport-fishing opportunities. Stock status data on Dolly Varden and
cutthroat trout populations will aid in the development of the management plan.
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OPTION 6:  Redesignate a Portion of the Chugach National Forest as a
National Recreation Area or Wilderness Area

APPROACH CATEGORY: Management of Human Uses

INJURED RESOURCES AND SERVICES: Recreation, fish, including salmon,
coastal cutthroat trout, and Dolly Varden

BACKGROUND AND JUSTIFICATION:

The waters of Prince William Sound are surrounded by the Chugach National
Forest. The area is recognized as biologically rich and it provides a variety of
resources, including significant opportunities for private and commercial
recreation. The National Forest System contains several national recreation areas
and designated wilderness areas. Management of national recreation areas
emphasizes recreational values and the habitats needed to sustain recreational
opportunities. Management of wilderness areas emphasizes the preservation of
pristine qualities and opportunities for nonmechanized recreation. Within the
Chugach National Forest, Congress previously designated the Nellie Juan/College
Fjords wilderness study area, but has never resolved its permanent status.
Changing the designations of all or parts of the Chugach National Forest would
alter management directions to favor recreational opportunities and wilderness
qualities.

ACTION:

® recommend that the Forest Service integrate consideration of national
recreation area and wilderness area designations into its management
planning process for the Chugach National Forest; and

® if redesignation is determined to be appropriate, that recommendation
must be forwarded to Congress for legislative approval.

INFORMATION NEEDED TO IMPLEMENT OPTION:

The Forest Service must gather some new data on the changes brought about by
the oil spill on forest resources.
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OPTION 7:  Increase Management in Parks and Refuges

APPROACH CATEGORY: Management of Human Uses

INJURED RESOURCES AND SERVICES: Coastal habitat, wildlife, fisheries
and recreation within State and Federal parks and refuges

BACKGROUND AND JUSTIFICATION:

There are many parks and refuges scattered throughout the oil-spill area. Because
of the size and location of these areas, managing agencies are limited in their
ability to provide an extensive field presence. It may be desirable to increase the
staff capability and frequency of patrols to ensure that human use activities are
conducted in a manner that safeguards the recovery potential of injured resources.

ACTION:

® hire and train additional staff to patrol and monitor spill-affected public
lands; and

® provide interpretive services to educate the public about the spill and
explain how they can minimize their chances of impeding resource
recovery.

INFORMATION NEEDED TO IMPLEMENT OPTION:

This option needs no additional information to implement.
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OPTION 8:  Restrict or Eliminate Legal Harvest of Marine and Terrestrial
Mammals and Sea Ducks

APPROACH CATEGORY: Management of Human Uses

INJURED RESOURCES AND SERVICES: Sea otter, harbor seal brown bear,
river otter, and harlequin duck

BACKGROUND AND JUSTIFICATION:

Continued harvest of several species could slow or negate recovery from oil-spill
injuries. Legal hunting and trapping of these species represents a controllable
source of mortality that can be considered in developing a restoration strategy.
Brown bears are taken by sport hunters in the oil-spill area and river otters are
trapped for their furs. Under the Marine Mammal Protection Act, subsistence
users are allowed to take sea otters and harbor seals. Recently, some subsistence
users have voluntarily reduced their take of marine mammals. Harlequin ducks
are shot by both sport and subsistence users. In 1991 the Alaska Department of
Fish and Game delayed the open season on harlequin ducks in Prince William
Sound and along the outer Kenai Coast to protect the small resident breeding
population prior to an influx of a much larger number of migrant and wintering
ducks.

ACTION:

® if necessary, recommend that the Alaska Department of Fish and Game
temporarily restrict or close harvests of brown bear, river otter, and
harlequin ducks in the oil-spill area; and

® convey information to subsistence users about the status of injured
species of marine mammals and other resources and, if appropriate,
encourage voluntary reductions in harvest levels.

INFORMATION NEEDED TO IMPLEMENT THE OPTION:

Monitor popullation levels of injured species, establish harvest levels in oil-spill
area and estimate the influence of annual harvests on the recovery of these

species.
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OPTION 9:  Minimize Incidental Take of Marine Birds by Commercial
' Fisheries

APPROACH CATEGORY: Management of Human Resources
INJURED RESOURCES AND SERVICES: Marine birds
BACKGROUND AND JUSTIFICATION:

Large numbers of marine birds are susceptible to being tangled and drowned in
commercial fishing gillnets. Local, nearshore fisheries can cause the death of
significant numbers of marine birds as evidenced with common murres in a
halibut/croaker fishery in California and with marbled murrelets in a salmon
gillnet fishery in British Columbia. - Research on marine bird mortalities due to
commercial fisheries in Alaska has been limited. Data from the National Marine
Fisheries Service’s observer program in 1990 suggested that the annual mortality
from Prince William Sound drift gillnets was 836-2100 marine birds, most of
which were marbled murrelets. This mortality is not high relative to the overall
size of the murrelet population, but on a local basis it could slow recovery from
oil-spill related injuries. Management strategies, such as reducing hours of night-
time fishing during critical times in discrete areas, may reduce the mortality.

ACTION:

® if necessary, develop and implement strategies to reduce the incidental
mortality of marbled murrelets in drift gillnets.

INFORMATION NEEDED TO IMPLEMENT OPTION:

Design and implement a sampling program throughout the spill area to obtain data
on the significance, level and distribution of annual driftnet mortalities.
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OPTION 10: Preservation of Archaeological Sites and Artifacts

APPROACH CATEGORY: Manipulation of Resources

INJURED RESOURCES AND SERVICES: Archaeological sites and artifacts

BACKGROUND AND JUSTIFICATION:

At some sites oil continues to degrade artifacts, to spread further within sites and
to contaminate additional artifacts. Erosion also may be a problem at some sites.
The information within some sites could be totally lost, especially since petroleum
residues interfere with Carbon' dating techniques. Additionally, increased public
knowledge of exact archaeological sites locations is encouraging vandalism.
Since these injured archaeological resources are not restorable, excavation may
be the best option available to retrieve valuable information from some of the key
sites and artifacts before they are rendered useless. It may be necessary to
develop cleaning techniques so that standard radiocarbon dating procedures can
be used to establish age of artifacts.

|
i , Important archaeological sites, protected by Federal and State laws; were oiled.
i

ACTION:

® cxcavate and document (e.g., photographic record) the most threatened
and significant archaeology sites.'

INFORMATION NEEDED TO IMPLEMENT OPTION:

Completion of damage assessment studies will enable managers to more fully
understand the effects of oiling on a site-specific basis. Thereafter, possible
excavation sites can be ranked, based upon their value and ab111ty to contribute
knowledge.

! Artifacts collected during excavations will be curated, or distributed to appropriate institutions, by the responsible
agency.
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OPTION 11: Improve or Supplement Stream and Lake Habitats for Spawning
' and Rearing of Wild Salmonids

APPROACH CATEGORY: Manipulation of Resources
INJURED RESOURCES AND SERVICES: Pink and sockeye salmon
BACKGROUND AND JUSTIFICATION:

There are a variety of established techniques for improving or supplementing
spawning and rearing habitats to restore and enhance injured wild salmonids.
These include construction of spawning channels and fish passes, removal of
barriers impeding access to spawning habitats and addition of woody debris. In-
stream productivity can be improved by placement of egg boxes and use of net
pens for rearing fry. Unlike pink and chum salmon which swim to sea in their
first year, young sockeye salmon grow in lakes for 1-3 years before emigrating
to sea. One restoration technique for sockeye is to add chemical fertilizers to
lakes to temporarily supplement the natural nutrients needed to sustain prey on
which the fry feed. Once a run is restored, the decomposition of the carcasses
of spawned salmon are a natural source of the nutrients needed to sustain the food
chain.

ACTION:

® construct or ifnpleme_nt stream and lake improvements for the spawning
and rearing of wild salmonids.

INFORMATION NEEDED TO IMPLEMENT THE OPTION:

Although stream and lake enhancement techniques are well established, there is
need for site-specific analyses to determine which techniques are appropriate. An
overall enhancement plan is needed to ensure an efficient, coordinated approach
throughout the oil-spill area.
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OPTION 12: Creation of New Recreation Facilities
APPROACH CATEGORY: Manipulation of Resources
INJURED RESOURCES AND SERVICES: Recreation
BACKGROUND AND JUSTIFICATION:
The oil-spill area contains an important assemblage of public lands that provide
recreational services to the public. These lands include a national forest, several
state and national parks and national wildlife refuges. A full range of private and
commercial recreational activity occurs in these areas, supported by facilities like
mooring buoys, boat ramps, recreational-use cabins, camping sites, and trails.
ACTION:

® replace or construct new recreational facilities within the oil-spill area.
INFORMATION NEEDED TO IMPLEMENT OPTION:
Identify facilities and sites that have been damaged, destroyed or rendered
unusable by the Exxon Valdez oil spill or clean up. The agencies then need to

identify what actions may be taken to restore, replace or enhance recreation sites
and opportunities.
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OPTION 13:  Eliminate Sources of Persistent Contamination of Prey and
' Spawning Substrates

APPROACH CATEGORY: Manipulation of Resources

INJURED RESOURCES AND SERVICES: Coastal habitat, blue mussels,
harlequin ducks, sea otters, black oystercatchers, river otters, fisheries,
subsistence

BACKGROUND AND JUSTIFICATION:

Continued oil contamination in substrate used for spawning may affect fish-egg
deposition and survival. Mussel beds throughout the spill area were not cleaned
during the oil spill cleanup because of the uncertainty of appropriate cleaning
techniques. Mussels are an important food resource for a variety of injured
species and the acute, chronic or sublethal effects of this continuing contamination
are poorly understood. However, there is potential for movement into higher
trophic levels, such as birds and mammals. This may cause chronic, sublethal
effects at both the individual and population levels, further affecting the health
and survival of injured resources.

ACTION:

® determine and implement, if necessary, the most effective and least
destructive method of cleaning mussel beds and other critical oiled
areas.

INFORMATION NEEDED TO IMPLEMENT OPTION:

Conduct field surveys and sampling of oiled mussel beds and other areas
throughout the spill area and chemical analyses of sediments and mussel tissue to
determine the extent of the problem and the toxicity of the oil. Conduct additional
field tests to determine the most effective and least destructive method of cleaning
oiled mussel beds.
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OPTION 14:  Accelerate Recovery of Upper Intertidal Zone
APPROACH CATEGORY: Manipulation of Resources

INJURED RESOURCES AND SERVICES: Upper intertidal community of
invertebrates and algae, especially the brown alga (Fucus)

BACKGROUND AND JUSTIFICATION:

Much of the upper intertidal zone within the oil-spill area was heavily oiled and
subjected to intensive cleanup. This zone is dominated by the brown alga Fucus
gardneri (popweed) which is not recovering rapidly. Moreover, many of the
other life forms that use the upper intertidal are dependent upon this alga and
associated invertebrate fauna for food and cover. The scientific literature
indicates that Fucus is slow to recover and that its recovery is very important to
the rest of the intertidal community. It is also important to evaluate the long-term
effects of the various clean-up techniques that were used in the intertidal zone.
Conclusions derived from the assessment of these techniques may have significant
bearing on clean-up decisions for future spills.

ACTION:

® implement ways to expedite the recovery of the upper intertidal
community, especially Fucus; and

® design and implement a monitoring program that will assess the effects
of the various methods that were used to remove oil from the intertidal
zone.

INFORMATION NEEDED TO IMPLEMENT OPTION:

There is need to conduct feasibility studies to test alternative methods of
accelerating recovery of Fucus in the field.
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OPTION 15: Supplement Intertidal Substrates for Spawning Herring

APPROACH CATEGORY: Manipulation of Resources

INJURED RESOURCES AND SERVICES: Pacific herring
BACKGROUND AND JUSTIFICATION:

Pacific herring spawn on a variety of intertidal and subtidal substrates, including
Fucus and Laminaria. Herring eggs, larvae and spawning substrates were
adversely impacted by the spill and cleanup. Attempts to supplement spawning
habitat in the United States and abroad with both artificial and cultured
macroalgal substrates have successfully increased herring egg survival and
populations... In. Russia, - spawning habitat enhancement has been successful in
substantially increasing herring egg survival.

ACTION:

® cnhance and replace spawning substrates in areas used by spawning
herring.

INFORMATION NEEDED TO IMPLEMENT OPTION:

It will be necessary to test the feasibility of implementing this option on a scale
sufficient to benefit the herring population.
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OPTION 16:  Test Feasibility of Enhancing Murre Productivity
APPROACH CATEGORY: Manipulation of Resources
INJURED RESOURCES AND SERVICES: Common murres

BACKGROUND AND JUSTIFICATION:

Numerically, common murres suffered the greatest direct mortality from the oil
spill of any vertebrate species. Although murre populations have been damaged
by previous oil spills and other human-related perturbations, there have been no
documented attempts at direct restoration of murre colonies. Based on restoration
work with related species and an understanding of murre behavior, there are
several techniques that hold some promise of increasing murre productivity.
Methods that could be considered include enhancing social stimuli (e.g., use of
decoys and recorded calls) to encourage nesting activity and improving the
physical characteristics of nest sites (e.g., adding sills to ledges) to increase
productivity. These techniques are experimental and possibly intrusive, but if
effective, have the potential to reduce the recovery time of murres nesting in
colonies in such places as the Barren Islands. Without intervention, the time to
recovery is now estimated to be in the decades.

ACTION:

® conduct field study to determine the feasibility of techniques to
enhance the productivity of common murres.

INFORMATION NEEDED TO IMPLEMENT OPTION:

It will also be important to consider the practicality of implementing successful
techniques on a scale sufficient to reduce the recovery time of the murre
population.
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OPTION 17: Eliminate Introduced Foxes from Islands Important to Nesting
' Marine Birds

APPROACH CATEGORY: Manipulation of Resources
INJURED RESOURCES AND SERVICES: Marine birds
BACKGROUND AND PURPOSE:

Foxes are not indigenous to many of the islands of the Aleutian chain and Gulf
of Alaska. Foxes were introduced on more than 400 islands to be raised and
trapped for their furs. Introduced foxes reduced and eliminated populations of
surface, burrow and in some cases cliff-nesting birds in a matter of years. More
than 50 islands still have introduced foxes, and bird populations on these islands
have never recovered. Where foxes have died out naturally or been eliminated
through trapping and shooting, recovery of marine bird populations has been
dramatic. Elimination of introduced foxes on selected islands may result in
increased numbers and diversity of marine birds in Alaska and be viewed as
"acquiring" resources equivalent to the estimated several hundred-thousand marine
birds lost due to the oil spill. If selected as a restoration option, introduced foxes
can be eliminated successfully on smaller islands using traps and guns. Most of
the target islands would be in the Aleutian Islands, west of the oil-spill area.

ACTION:

® ecradicate red and arctic ("blue") foxes on islands in the western Gulf
of Alaska and in the Aleutians where such foxes are not indigenous,
and the island is or was important to nesting alcids (murres, puffins,
auklets, murrelets), storm-petrels, gulls and terns, and waterfowl, such
as eiders and Canada geese.

INFORMATION NEEDED TO IMPLEMENT OPTION:

No additional information is needed to implement this project other than to select
target islands where successful, cost-effective programs can be instituted.
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OPTION 18: Replace Fisheries Harvest Opportunities by Establishing
Alternative Salmon Runs

APPROACH CATEGORY: Manipulation of Resources

INJURED RESOURCES AND SERVICES: Pink and sockeye salmon

Establishing alternative salmon runs can relieve pressure on injured wild stocks
or replace harvest opportunities curtailed due to the restoration needs of injured
wild stocks. For example, pink salmon produced in hatcheries are comprised
largely of late-run stocks that return at the same time as most wild stocks of
injured pink salmon in Prince William Sound. Harvest of the hatchery stocks in
this mixed hatchery-wild stock fishery increases pressure on the wild stocks.
Early runs of hatchery salmon could be established to alleviate pressure on the
injured wild stocks without reducing harvest opportunities. Another example is
to temporarily stock hatchery-reared smolts to replace loss of sockeye fishing
opportunities that resulted from overescapement when most Kodiak-area
commercial salmon fishing was closed in 1989. This would only be appropriate
in situations where injured wild stocks would not be affected by the replacement
fishery.

g BACKGROUND AND JUSTIFICATION:
%

ACTION:

® establish alternative salmon runs as appropriate and necessary to
relieve pressure on injured wild stocks or to replace lost harvest
opportunities during the recovery of wild stocks.

INFORMATION NEEDED TO IMPLEMENT OPTION:

Establishing early-run hatchery salmon requires identification and development
of the appropriate brood stock. In all cases, care must be taken to not further
harm or complicate the management of injured wild stocks.
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OPTION 19: Update and Expand the State’s Anadromous Fish Stream
' Catalog '

APPROACH CATEGORY: Habitat Protection and Acquisition

INJURED RESOURCES AND SERVICES: Anadromous fish, streams and
intertidal spawning habitat

BACKGROUND AND JUSTIFICATION:

Numerous anadromous streams were affected by the spill and cleanup. Many of
these streams are listed in the Anadromous Waters Catalog and Atlas maintained
by the Alaska Department of Fish and Game. Additional streams were identified
as part of the response survey effort following the oil spill and were added to the
catalog. These new additions, as well as a number of previously identified
streams, need to be surveyed as part of their evaluation as anadromous fish
habitat. Evaluation of management or protection and acquisition options for
restoring anadromous fish and their habitats will need the information acquired
as part of these surveys. Under the State Forest Practices Act, streamside buffers
are required bordering certain anadromous streams. This may be an important
tool in the restoration of any stream-related species.

ACTION:

® survey and catalog anadromous streams located within the affected
area.

INFORMATION NEEDED TO IMPLEMENT OPTION:

Field surveys of anadromous streams within the affected area will provide the
necessary information for documentation.

Appendix B-24 April 1992 Restoration Framework




OPTION 20: Establish an Exxon Valdez Oil Spill "Special Management Area"
APPROACH CATEGORY: Habitat Protection and Acquisition

INJURED RESOURCES AND SERVICES: All

BACKGROUND AND JUSTIFICATION:

Restoration of injured resources and services may require special sensitivity or
emphasis in making permit decisions on land uses and activities in the spill zone.
This may be achieved by requiring that permits for such activities as anadromous
stream crossings, log transfer sites, and mariculture projects be subject to a
finding of compatibility with the recovery of injured resources and services. The
duration of special management would be limited, depending upon the rate of
recovery of the injured resources and services. A period of 5 to 15 years might
be an appropriate time frame. Amendments to the State of Alaska’s program
under the Coastal Zone Management Act could be a vehicle for implementation
of special management objectives. In all cases it would be essential to consider
and minimize impacts on human uses of lands and resources.

ACTION:

® recommend creation of a special management area within the oil-spill
area. Activities requiring State permits within the zone will be
regulated to assure compatibility with the recovery of injured resources
and services.

INFORMATION NEEDED TO IMPLEMENT OPTION:

Identify State and Federal permit decisions bearing directly on the recovery of
injured resources and services, and evaluate the adequacy of the existing
standards for issuing such permits. If a special management area is warranted, the
process for establishing a special management area must be identified and
initiated. Implementation would require action by the State legislature.
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OPTION 21:  Acquire Tidelands

APPROACH CATEGORY: Habitat Protection and Acquisition

INJURED RESOURCES AND SERVICES: Coastal habitat, including intertidal
flora, fauna and various species of birds, mammals, fish and shellfish that use the
intertidal areas

BACKGROUND AND JUSTIFICATION:

Tidelands and their associated flora and fauna were the habitat most injured by
the spill. Most tidelands (below mean high water) are owned by the State or
Federal governments. Some are owned privately or by municipalities, have high
fish and wildlife values and are heavily used by the public for such activities as
clam digging and wildlife viewing. Examples suggested by the public are Mud
Bay at Homer and the Duck Flats at Valdez. Acquisition of such areas would
preserve ecologically-important habitats and maintain the services such habitats
provide for both consumptive and nonconsumptive public users. Services
provided to the public could be enhanced by interpreting an area’s natural history
and providing additional access and viewing opportunities. Acquired areas could
be designated as critical habitat areas, wildlife refuges or sanctuaries, or could be
managed as part of State-owned, unclassified tidelands.

ACTION:

® acquire one or more tideland properties for public ownership and
management to benefit wildlife resources.

INFORMATION NEEDED TO IMPLEMENT OPTION:

Identify tidelands eligible for acquisition and subsequent special designation.
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OPTION 22:  Designate Protected Marine Areas
APPROACH CATEGORY: Habitat Protection and Acquisition

INJURED RESOURCES AND SERVICES: Coastal habitat, marine birds and
mammals, seabirds, fisheries, invertebrates, algae and seagrasses, recreation

BACKGROUND AND JUSTIFICATION:

Virtually all species injured by the oil spill live in or use the nearshore and
intertidal marine environment for feeding or reproduction. These marine habitats
also provide many recreational and research opportunities. The recovery of
injured marine resources and services may require long-term efforts and carefully
coordinated management. The Trustees have recognized the importance of the
marine environment and the potential value of increased, coordinated management
for restoration purposes. In 1991, a two-day work shop exploring the subject was
conducted. Possible designations include national marine sanctuaries, estuarine
research reserves, marine parks, critical habitat areas, sanctuaries and refuges.

ACTION:

® if appropriate, recommend candidate areas for consideration and
designation as marine protected areas by the Trustee agencies, the
Alaska State Legislature and Congress.

INFORMATION NEEDED TO IMPLEMENT OPTION:

Candidate areas must be identified and evaluated based on such factors as the
habitat requirements of injured species and the type of designation needed to
achieve restoration objectives.
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'OPTION 23:  Acquire Additional Marine Bird Habitats

APPROACH CATEGORY: Habitat Protection and Acquisition

INJURED RESOURCES AND SERVICES: Marine birds, sea ducks, sea otters,
harbor seals

BACKGROUND AND JUSTIFICATION:

There are a number of sites that are important to the recovery of marine species
injured by the oil spill. These include various small rocky islands and cliffs used
by colonies of nesting marine birds, riparian habitats used by nesting harlequin -
ducks and forested areas used by nesting marbled murrelets. Adjacent nearshore
waters and tidelands are frequented by harbor seals and sea otters. The Alaska
Maritime National Wildlife Refuge specifically was established for the
conservation and management of marine birds, marine mammals, and other
wildlife and fish. Examples of privately-owned islands with important marine bird
and waterfowl habitats within the Maritime refuge are Afognak, East Amatuli and
Gull. Protecting key habitats in areas such as these would result in increased
management, monitoring and research for the benefit of injured species. Bringing
additional areas into public ownership could replace and enhance wildlife viewing
services and public education opportunities.

ACTION:

® acquire and incorporate high-value marine bird and waterfowl habitats
into public ownership.

INFORMATION NEEDED TO IMPLEMENT OPTION:

Gather additional information on habitats relevant to injured species and integrate
into the Trustees’ overall effort to evaluate and acquire strategic fish and wildlife
habitats.
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OPTION 24: | Acquire "Inholdings" Within Parks and Refuges
APPROACH CATEGORY: Habitat Protection and Acquisition
INJURED RESOURCES AND SERVICES: All
BACKGROUND AND JUSTIFICATION:

Several State and Federal conservation system units exist within the oil-spill area.
These areas provide habitats for several injured species and various other
resources or services. There have been many suggestions to acquire privately
owned "inholdings" within existing conservation system units as a restoration
action. For example, the Alaska Native Claims Settlement Act provided for
several Native corporations to. select lands inside the boundary of the Kenai
Fjords National Parks. Those selections have been made (although not conveyed)
and now overlay a significant portion of the park’s coastline.

ACTION:

® acquire, on a willing seller basis, inholdings within existing parks and
refuges to restore and enhance resources and services injured by the oil
spill.

INFORMATION NEEDED TO IMPLEMENT OPTION:
Gather additional information on habitats relevant to injured species and integrate

into the Trustees’ overall effort to evaluate and acquire strategic fish and wildlife
habitats.
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OPTION 25: Protect or Acquire Upland Forests and Watersheds

APPROACH CATEGORY: Habitat Protection and Acquisition

INJURED RESOURCES AND SERVICES: Harlequin ducks, marbled murrelets,
river otters, anadromous fish, bald eagles, brown bears, recreation, wilderness
and intrinsic uses

BACKGROUND AND JUSTIFICATION:

Although upland areas were not directly affected by the spill, they provide
feeding and reproductive habitat for many of the injured species. Populations of
salmonids and harlequin ducks are specifically dependent upon anadromous
streams and their adjacent riparian lands. Undisturbed uplands and riparian lands
provide important habitats and natural buffers that protect the quality of
watersheds, streams and rivers. Uplands in the oil-spill area are also important
recreation areas and contribute to the aesthetic experience enjoyed by recreational
users throughout the spill area. Both recreation and tourism are dependent upon
the pristine nature of these areas. By acquiring easements, property rights or fee-
simple title to these strategic areas, injured species can be safeguarded during
recovery and various resources and services can be restored and enhanced.

ACTION:

® acquire upland areas adjacent to anadromous streams, that are relied
upon by injured species; and

® develop and implement a management plan for acquired or protected
lands.

INFORMATION NEEDED TO IMPLEMENT OPTION:
Gather additional information on habitats relevant to injured species and integrate

into the Trustees’ overall effort to evaluate and acquire strategic fish and wildlife
habitats.
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OPTION 26:. Acqﬁire Extended Buffer Strips Adjacent to Anadromous
Streams

APPROACH CATEGORY: Habitat Protection and Acquisition

INJURED RESOURCES AND SERVICES: Anadromous fish, harlequin duck,
river otter ’

BACKGROUND AND JUSTIFICATION:

Undisturbed riparian lands are important natural buffers that protect the water
quality of streams and rivers and provide cover and food for wildlife. Injured
populations of salmonids and harlequin ducks depend upon anadromous streams
as feeding and reproductive habitat. Adverse human impacts to the lands adjacent
to this habitat could retard the rate of their recovery. The State Forest Practices
Act provides for 66-foot buffer strips along certain anadromous fish streams.
One concept is to acquire wider buffer strips, as needed to maintain habitat for
injured species.

ACTION:

® acquire title or property rights to riparian lands not currently protected
under existing law.

INFORMATION NEEDED TO IMPLEMENT OPTION:

Identify anadromous stream habitats important to injured species and evaluate
degree of protection afforded under existing law.
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OPTION 27: Designate and Protect "Benchmark” Monitoring Sites

APPROACH CATEGORY: Habitat Protection and Acquisition

INJURED RESOURCES AND SERVICES: All
BACKGROUND AND JUSTIFICATION:

A comprehensive monitoring plan has been suggested for consideration by the
Trustees [Restoration Option No. 31]. Integral to the comprehensive monitoring
plan is the designation of discrete and permanent monitoring sites within the oil-
spill area. Permanent monitoring sites will allow for the establishment of a
baseline environmental condition to use as a reference standard. These sites
could include oiled, representative habitat types and unoiled control- sites, set
aside untreated sites in 1989, damage assessment study sites, and Exxon study
sites. There are several designations appropriate for monitoring sites, including
"research natural areas" (U.S. Forest Service) and "estuarine research reserves"
(National Oceanic and Atmospheric Administration). The Forest Service
presently is considering several research natural areas in Prince William Sound,
including one on Green Island. The National Science Foundation’s program for
long-term ecological research sites is also a possibility.

ACTION:
® recommend designation of permanent study sites and control areas for

long-term monitoring of marine, intertidal and upland habitats and
selected indicator parameters.

INFORMATION NEEDED TO IMPLEMENT OPTION:

Establishment of monitoring sites should be integrated with development of a
comprehensive monitoring plan. Ownership, management and other uses of
potential sites must also be considered.
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OPTION 28:  Acquire Access to Sport Fishing Streams
APPROACH CATEGORY: Habitat Protection and Acquisition

INJURED RESOURCES AND SERVICES: Recreation, anadromous fish

BACKGROUND AND JUSTIFICATION:

Anadromous fish species, such as coastal cutthroat trout, and the recreation
services provided by these fish were injured by the oil spill. Although most of
the oil-spill area is in public ownership, some areas that provide important sport-
fishing opportunities are not. Acquiring access to such areas can replace or
enhance the injured services and also relieve pressure on streams with injured fish
stocks. Acquisition of access for sport fishing might be achieved by various
mechanisms, including fee-simple title, easements or other property rights.
Candidate sites can be identified based on the knowledge of resource managers
in the agencies, nominations from the public and proposals from interested
landowners.

ACTION:

® acquire, on a willing-seller basis, access to strategic areas that provide
significant sport-fishing opportunities.

T T N —

INFORMATION NEEDED TO IMPLEMENT OPTION:

The identification and acquisition of access to such areas must be integrated into
the Trustees’ overall plan for identifying strategic fish and wildlife habitats and
recreation sites. Management plans must be developed for any sites acquired.
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" OPTION 29: Establish or Extend Buffer Zones for Nesting Birds

APPROACH CATEGORY: Habitat Protection and Acquisition

INJURED RESOURCES AND SERVICES: Marine birds, sea ducks and bald
eagles

BACKGROUND AND JUSTIFICATION:

Most bird species have specific nesting requirements. Actions that alter nesting
habitat or disturb nesting birds may disrupt nesting birds, thus reducing
productivity and slowing the recovery of injured species. Examples of nesting
habitats for injured bird species are rocky cliffs and headlands for marine birds,

~ large trees along coastlines or streams for bald eagles, upland stands of large trees
for marbled murrelets, and upland wooded streamsides for harlequin ducks.
During the period these injured species are recovering from spill injuries, it may
be appropriate to adopt special management practices to ensure the integrity of
nesting habitats and minimize disruption during breeding and rearing times.
Extended buffer zones around nest sites or restrictions on certain activities at
critical times could be considered. Implementation of this option is most easily
accomplished on lands which are publicly managed, but, through cooperative
agreements and other mechanisms, privately owned lands could be included as
well.

ACTION:

® recommend implementation of special management practices, including
buffer zones and time/area restrictions; and

® explore and negotiate cooperative mechanisms for achieving similar
management practices on private lands.

INFORMATION NEEDED TO IMPLEMENT OPTION:

Relate results from restoration studies now underway to current and proposed
land uses and management directions on public and private lands.
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. OPTION 30: Test Subsistence Foods for Hydrocarbon Contamination

APPROACH CATEGORY: Other Options

INJURED RESOURCES AND SERVICES: Finfish,, shellfish, sea ducks and
marine mammals

BACKGROUND AND JUSTIFICATION:

People living within the oil-spill area use subsistence resources obtained from the
intertidal zone and from nearshore waters. Finfish, shellfish, marine mammals,
and sea ducks are a substantial part of the diet of these local residents. Damage
assessment studies documented the contamination of certain of these resources by
petroleum hydrocarbons. For example, mussel and sediment samples collected
during the summer of 1991 revealed persistent contamination of mussels and
mussel beds. An oil-spill health task force was formed in 1989 to oversee
analyses of subsistence food resources. These studies tested for petroleum
hydrocarbon contamination in seals, deer, salmon, ducks, clams and bottomfish.
This option proposes to monitor subsistence foods for residual petroleum
hydrocarbon contamination and to disseminate the results to the public.

ACTION:

® develop a program designed to monitor for the presence of petroleum
hydrocarbons in subsistence foods; and

® disseminate the results of the monitoring project to subsistence users.
INFORMATION NEEDED TO IMPLEMENT OPTION:

The design and results of the previous food-testing program must be evaluated.
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OPTION 31: Develop Comprehensive Monitoring Program

APPROACH CATEGORY: Other Options

INJURED RESOURCES AND SERVICES: All
BACKGROUND AND JUSTIFICATION:

Monitoring is necessary in order to assess the adequacy of natural recovery.
Resources that are found to be recovering at an unacceptable rate may have to be
reconsidered as candidates for restoration action. Likewise, resources which are
recovering faster than anticipated may allow for the early completion of a
restoration action. Monitoring of physical, chemical and biological parameters
will establish a baseline for the affected area. This baseline then can be used as
a reference standard to evaluate the effects of future disturbances to the oil-spill
area, e.g., earthquakes and oil spills. This standard could also be used to assess
the anticipated effects of human development and to guide management programs.

ACTION:
® design and implement a program that will monitor:
- natural recovery of injured resources;

- monitor recoVery of restored resources; and

- monitor selected parameters to establish an environmental baseline
condition.

INFORMATION NEEDED TO IMPLEMENT OPTION:
Initially, target resources and specific objectives of a monitoring program must

be established. A determination must be made on the best and most cost-effective
methods to be used for monitoring the selected resources.
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OPTION 32: EndQW a Fund to Support Restoration Activities

APPROACH CATEGORY: Other Options

INJURED RESOURCES/SERVICES: All
BACKGROUND AND JUSTIFICATION:

Ensuring that the spill-affected area will recover fully from the Exxon Valdez oil
spill is a complex, long-term task that involves many interests, significant funding
and much initial uncertainty. There will be a continuing need to identify, protect
and manage key habitat areas in the future. Monitoring of natural recovery and
the efficacy of restoration activities will be needed. Restoration activities will be
implemented as injury and technical information indicate. Continued research
into the effects of the spill will help the development of improved clean-up
methods. In making a long-term commitment to the oil spill environment, it is
important to recognize the need for continuing financial support. Contributions
from Exxon for restoration activities terminate in 2001; the Trustees may consider
spending mechanisms that will continue that support after 2001.

ACTION:

® cstablish a restoration endowment or trust fund using all of the
available proceeds from Exxon. There are numerous spending
alternatives available such as:

- spending only the investment income;

- spending principal at a given level for a number of yeais and then
spending only the investment income after that; and

- spending principal at a given level through the life of the settlement
and reinvesting the balance annually.?

INFORMATION NEEDED TO IMPLEMENT OPTION:

Identify the process and institutional structure needed to implement and manage
the fund.

2 One scenario would allow expenditure of approximately $24 million a year for restoration through 2001, reimburse
the governments for expenditures to date, and still have an endowment fund principal of approximately $600 million. By
the year 2020 approximately $900 million would have been spent on restoration with a remaining endowment fund
principle of over $1200 million. Y
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OPTION 33: Develop Integrated Public Information and Education Program

APPROACH CATEGORY: Other Options

INJURED RESOURCES AND SERVICES: All
BACKGROUND AND JUSTIFICATION:

This project would design and develop information available from the damage
assessment and restoration process to inform the public of ways they can help
injured resources recover from the effects of the spill and the resulting clean-up
efforts. Specifically, the information would explain changes to the ecosystem and
how people can lessen their potential for creating additional harmful human
disturbance.. The information would be delivered through brochures, . posters,
video, enhancement of school curricula, and other informational media. The
materials would be delivered to state and federal visitor centers, state ferries, and
cooperating private businesses and organizations throughout the entire spill zone.
The project would seek to recognize restoration within the context of the entire
ecosystem, rather than through a species-specific approach.

ACTION:

® provide updated summaries of oil-spill injuries and make available to
the public;

® produce brochures, posters and other informational products for
distribution to local, state and federal visitor facilities throughout the
spill zone; and

® consider constructing or supplementing interpretive facilities ir: oil-spill
communities.

INFORMATION NEEDED TO IMPLEMENT OPTION:

Conduct feasibility study in regard to anticipated need, use and sites of any
interpretive facilities.
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OPTION 34; Establish a Marine Environmental Institute

APPROACH CATEGORY: Other Options
INJURED RESOURCES AND SERVICES: All
BACKGROUND AND JUSTIFICATION:

Restoration of the oil-spill area will require a long-term commitment by the
Trustees. Establishing a marine environmental institute to conduct long-term
research and monitoring activities could be a means to foster long-term restoration
goals. Any information gained also will serve as an environmental baseline and
help guide the use and management of the oil-spill area. The institute could be
based in a field station in an oil-spill community. Funding for the institute could
come either directly from the joint fund or from an endowment, as described in
Restoration Option 32. ‘

ACTION:

® establish and equip a marine environmental science institute.

INFORMATION NEEDED TO IMPLEMENT OPTION:

Evaluation of this option requires consideration of a number of factors. The
objectives of such an institute must be established and such questions as funding
mechanisms and locations must be reviewed in light of those objectives. The
relationships to established academic and research entities must be reviewed
thoroughly. :
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OPTION 35: Replacement of Archaeological Artifacts

APPROACH CATEGORY: Other Options

INJURED RESOURCES AND SERVICES: Archaeological sites and artifacts
BACKGROUND AND JUSTIFICATION:

Important archaeological resources, protected by Federal and State laws, were
oiled. At some sites oil continues to degrade the resources, while at other sites
increased looting and vandalism are occurring. Since archaeological resources
are not inherently restorable, a direct replacement of artifacts may be a logical
method to restore the injuries sustained. One method could be to purchase
privately-owned artifacts that originated in the region and put them into public
collections. Another complementary approach would be to retrieve artifacts
removed from the spill zone to public institutions and to actively track down other
artifacts that were illegally collected during the spill and subsequent clean-up
activity.

ACTION:

® identify institutions and individuals with artifacts from the spill area
and offer to purchase specific pieces for public institutions; and

® investigate the incidents of looting and vandalism and strive to regain
possession of publicly owned artifacts.

INFORMATION NEEDED TO IMPLEMENT OPTION:

Completion of damage assessment studies will enable managers to more fully
understand the effects of looting and vandalism and may help lead to the recovery
of illegally taken artifacts.
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II. Options Recommended for Rejection

This section provides a brief description of the rationale for recommending the
rejection of some options as follows:

Sea Otters and Harbor Seals:
Option:  Supplementing winter foods

| The technical feasibility of this option is questionable and the
. methodology is untested. Prey would have to be distributed over a
; large area in order to be effective and it would encourage unnatural
dependence on the part of the predator. The cost of implementing this
option would be extremely high, with only a marginal likelihood of
success.

Option:  Translocating sea otters or harbor seals to augment injured populations

Although translocating otters and seals is technically feasible, there is
a risk of causing further damage to the populations by introducing
disease and of impacting the donor population through lost individuals.
In addition, there are source populations adjacent to the oil-spill area
that will naturally expand as the habitat improves.

Option: Reduce incidental loss through buying back limited-entry gillnet
permits

This would be extremely costly and may require legislative permission

~from the State of Alaska. It is unlikely to result in a population-level
increase because the incidental take of sea otters or harbor seals is
currently low.

Option:  Establish international wildlife rehabilitation/public education center

Rehabilitation of oiled sea otters and harbor seals, while technically
feasible, has been relatively ineffective. After heroic efforts to save
the hundreds of otters brought to the Valdez rehabilitation center post
release survival has been relatively low. There is question in the
scientific community whether the additional stress related to capture,
transportation and handling may contribute to the mortality in these
situations. Costs of rehabilitation are very high, with an upper range
of $80,000 per animal. To now create a rehabilitation center would
do nothing to restore otter and seal populations impacted by the Exxon
Valdez oil spill. Although use of restoration funds for education has
merit, such efforts do not have to be linked to establishing a wildlife
rehabilitation center.
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Killer Whales:

Option: Reduce marine debris and expand stranding and entanglement rescue
operations

Although this option has been used in other areas to benefit different
whale species, it is unlikely to produce noticeable benefits to killer
whales in the oil-spill area. Incidents of stranding and entanglement
of killer whales in the oil-spill area are rare, and the opportunities to
implement rescue operations are limited by the remoteness of the area.

River Otters:

‘Option: . - Translocating river otters to augment populations within and outside of
the oil spill area

Sufficient source populations exist for natural recolonization to occur.
Translocating river otters may result in the introduction of disease into
the injured population.

Common Murres and Marbled Murrelets:

Option:  Augment natural reproduction through captive breeding, fostering and
related techniques

The technical feasibility of this option is unknown because of the
difficulty of introducing young murres and murrelets back into the
wild. This would have to be done on a very large scale in order to
have an effect on the populations. This option would require extensive
research, at great cost, in order to determine its effectiveness.

Marbled Murrelets:

Option:  Provide artificial nest sites to enhance productivity or redirect nest
activities to alternative sites

Marbled murrelets often nest in large trees in old growth forests. If

sufficient mature forest remains available,. nest sites will not be a
limiting factor in recovery.

Harlequin Ducks:

Option:  Augment natural reproduction through captive breeding, fostering and
related techniques

Although this method has been used effectively for other species of
—— waterfowl, it has not been tested for harlequins. Population problems
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within the oil-spill area appear to be contaminant related and cannot be
altered by augmenting the population of harlequins.

Harlequin Ducks and Black Oystercatchers:

Option:  Mariculture of shellfish to supplement prey base
The cost:benefit ratio of this option is extremely poor. Mariculture
operations would have to occur over an extremely large area to be

effective, and the birds may still be exposed to oil from other food
sources.

Bald Eagles:

Option:  Augment natural reproduction} through captive breeding, fostering and
related techniques

Natural recovery is expected to be adequate when combined with

habitat protection measures. Source populations for natural recovery
exist near the oil-spill area.

Pink Salmon and Sockeye Salmon:

Option:  Control predators on fish eggs and juveniles
This option would be difficult to implément over a large area. It also
conflicts with the restoration of other injured species which may rely
on salmon for food. Predator reduction may not be consistent with
State and Federal laws.

Option:  Buy back limited entry fishing permits to reduce pressure on resources
Identical results could be obtained through management practices.

Rockfish:

Option:  Construct artificial habitat structures (e.g., artificial reefs)

Habitat does not appear to be a limiting factor in the recovery of
rockfish.

Option:  Buy back limited entry fishing permits to reduce pressure on resources

Identical results could be obtained through management practices.
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Spot Shrimp:
Option:  Mariculture and shore/intertidal habitat enhancements

The technical feasibility of this option for supplementing spot shrimp
populations has not been demonstrated.

Coastal Habitat:
Option:  Erosion control using rip-rap, revegetation and other methods

Shoreline assessment studies and other observations in the field
indicate that erosion problems are mlmmal

Aréhaeological (Cultural) Resources:
Option:  Inventory beach and upland sites for cultural resources

Potentially injured archaeological resource sites are being surveyed
under the damage assessment process.

Option: Encourage oral history and video tape projects concerning
regional/local history and traditions

This option is not relevant to the restoration of archaeological
resources as specified by the civil settlement.

Multiple Resources:

Option:  Assist coastal communities and boat operators with environmentally-
sound waste disposal and waste recycling programs

Option:  Determine whether old community and military dump sites add to
cumulative effects

Option: Reduce chronic oil pollution associated with boats, harbors, and
transportation of petroleum

Option: Remove mining and logging debris to minimize cumulative effects of
pollution

For any or all of the above options it would be difficult to establish
direct linkage to the recovery of injured resources. If such a linkage
is established, these options may become appropriate. Meanwhile,
public education may be an avenue for addressing chronic pollution
problems.
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Option: Initiate reforestation programs wherever logging has occurred (e.g.
Afognak Island) ‘

The injured species which utilize forested habitats rely primarily on
mature forests. For this reason, reforestation practices will not help
the near-term restoration of populations injured by the Exxon Valdez
oil spill.

Option:  Establish stronger regulations, improved planning, and better response
~ in order to minimize additional effects from future oil spills

The criminal court settlement provisions allow for expenditures
towards planning for, and response to, future oil spills. This option
is beyond the scope of the civil settlement. In addition, the Oil
Pollution Act of 1990 will require new regulations and contingency
planning.

Option: Reduce energy consumption through improved efficiency and
conservation

This is beyond the scope of the civil settlement.
Option:  Buy back Bristol Bay oil leases

This does not apply to the restoration of resources injured by the
Exxon Valdez oil spill.

Option: Buy "net operating losses" (NOLs) of timber sales or change laws to
disallow NOLs

Legislative action has already disallowed "net operating losses" of
timber sales.
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CHAPTER
INTRODUCTION

The March 24, 1989 grounding of the tanker Exxon Valdez in Alaska’s Prince
William Sound caused the largest oil spill in U.S. history. A slick contain-
ing about 11 million gallons of North Slope crude oil covered the western
portion of the Sound and moved for more than 500 linear miles in Cook
Inlet and along the northern Gulf of Alaska. More than 1,000 miles of
shoreline were moderately to heavily coated, including state and national
forests, refuges and parks. The spill damaged areas extremely rich in
natural resources. It injured fish, birds, mammals, intertidal plants and
animals and their associz*ed habitats. The area’s important historical and
archaeological resource: :::50 were damaged as a result of oiling, cleanup
activities and subsequent incidents of vandalism. The oil also affected
recreational opportunities and aesthetic and psychological values.

Soon after the spill occurred, President Bush and Alaska Governor Cowper
expressed the desire that the environment and economy of Prince William
Sound and the Gulf of Alaska be restored. Full restoration of these natural
resources and the services they provide is in turn the responsibility of the
federal and state agencies which manage and protect them on behalf of
the public. As authorized under federal law, the state and federal govern-
ments intend to present claims to the responsible parties for the injuries
caused to natural resources and their uses. The funds received from these
claims must be used to restore the natural resources and services injured
by the spill.

Response,
Damage Assessment
and Restoration .

Federal law provides authority for actions undertaken by federal and
state governments following the Exxon-Valdez oil spill. Section 107(f) of
the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) and Section 311(f) of the Federal Water Pollution Control
Act (Clean Water Act) provide for federal and state officials to act as
trustees on behalf of the injured natural resources and to pursue recovery
of damages for injury to and loss or destruction of those resources.

CERCLA applies to spills of hazardous substances other than oil, while
the Clean Water Act applies to oil spills. Both laws are supplemented by
the National Contingency Plan and the Natural Resource Damage Assess-
‘ment (NRDA) regulations, which set out a suggested, but not mandatory,
process for determining proper compensation to the public for injury to
natural resources. In combination these laws and regulations provide the
structure for the response, damage assessment and restoration activities
following the Exxon Valdez oil spill.
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Definition of
Restoration

Restoration is one component of this process. Combined with response
and the NRDA, these efforts seek to minimize adverse impacts and com-
pensate the public for natural resource injury and lost use values by re-
storing the resources and the services they provide.

Response activities include the initial emergency measures to contain the
spilled oil and minimize adverse impacts, as well as the subsequent efforts
to clean up oil from the spill area. The magnitude of and circumstances
surrounding the Exxon Valdez oil spill resulted in relatively little of the
spilled oil being contained. Consequently, cleanup activity has focused
primarily on removing oil from the shoreline areas affected by the spill.
At the time of this report, more than one year after the Exxon Valdez ran
aground, cleanup efforts continue.

State and federal agencies initiated 72 scientific studies after the oil spill
to determine the amount of damage. This damage assessment process,
which continues in 1990, is designed to quantify the specific resource
injuries and determine their corresponding monetary values. This mon-
etary value includes “lost-use” and restoration costs. Claims for these
damages will be presented to the responsible parties, and under federal
law, the monies received must be used for restoration, replacement or
acquisition of equivalent resources.

Restoration follows the spili response and damage assessment process by
planning for and, then, implementing activities to help restore the envi-
ronment. Restoration is specifically defined under the NRDA regulations
(43CFR11.14(1D)) as follows:

“Restoration” or “rehabilitation” means actions undertaken to re-
turn an injured resource to its baseline condition, as measured in
terms of the injured resource’s physical, chemical, or biological
properties or the services it previously provided...

Restoration actions fall into three categories - direct restoration, replace-
ment, and acquisition of equivalent resources:

. Direct restoration refers to measures taken, usually on-site, to di-
rectly rehabilitate an injured resource.

*  Replacement refers to substituting one resource for an injured
resource of the same type.

e  Acquisition of equivalent resources means the purchase or pro-
tection of resources that are the same or substantially similar to
the injured resources in terms of ecological values, functions or
uses.

A
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The Restoration
Planning Process

In late 1989 an interagency Restoration Planning Work Group (RPWG)
was established to develop and coordinate restoration planning activities
for the Exxon Valdez oil spill.

The goal of the restoration planning effort is to identify appropriate mea-
sures that can be taken to restore the ecological health and uses of natural
resources affected by the Exxon Valdez oil spill. Specific objectives include:

Identify or develop technically feasible restoration options for
natural resources and services potentially affected by the oil spill.

Incorporate an “ecosystem approach” to restoration (i.e., where
appropriate, broadly focus on recovery of ecosystems, rather than
on individual components).

Determine the nature and pace of natural recovery of injured re-
sources, and identify where direct restoration measures may be
appropriate.

Identify the costs associated with implementing restoration mea-
sures, in support of the overall natural resource damage assess-
ment process.

Encourage, provide for and be responsive to public participation
and review during the restoration planning process.

RPWG Iincludes representatives of the following agencles:

Alaska Department of Fish and Game (ADF&G)
Alaska Department of Natural Resources (ADNR)
Alaska Department of Environmental Conservation (ADEC)
US. Environmental Protection Agency (EPA)
US. Department of Agriculture (DOA)
U.S. Department of Commerce (DOC)
US. Department of the Interior (DOI)

(Individual representatijves are listed in Appendix A)
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Restoration planning leads to implementation of an approved restoration’
plan. It is important to understand, however, that a full damage assess-
ment is not yet complete. At this time, therefore, RPWG is developing
the broadest possible list of potential restoration activities for resources
that may have been injured. Once the damage assessment process is
complete, appropriate activities will be recommended and incorporated
in a detailed restoration plan. Such a plan can be implemented only
when restoration funds become available from the responsible parties.
The figure on the opposite page gives a generalized overview of the
restoration planning process.

This progress report summarizes RPWG activities to date. Public par-
ticipation programs, the technical workshop, a scientific literature review
and the feasibility studies are shown in the figure on the opposite page
and described in Chapters II through V. These activities led to develop-
ment of a preliminary list of potential restoration options that are presented
as a series of matrices in Chapter V1. Future restoration planning activities,
including the evaluation and selection of restoration options and devel-
opment of a final restoration plan, are discussed in Chapter VII.

The public is encouraged to comment on this report and to share sugges-
tions for restoration alternatives with RPWG. Additional reports will be
prepared later in the process. Address comments and questions to:

O1il Spill Restoration Planning Work Group
437 E Street, Suite 301
Anchorage, Alaska 99501
(907) 271-2461

A,
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_ CHaPTER I
/ PUBLIC PARTICIPATION

The restoration planning process emphasizes public participation. Active
public participation provides the greatest potential for long-term benefits
in both an environmental and social sense. Just as the spill impacted the
social and economic nature of Prince William Sound, Cook Inlet and the
Gulf of Alaska, restoration activities also will have social and economic
effects. Public involvement throughout the restoration planning process
is needed to responsibly balance potentially conflicting biological, social
and economic objectives.

Given the importance of public participation, the RPWG began planning a
variety of public activities and is continuing to identify ways to incorporate
public comments and concerns into the planning process. In March, 1990
a public symposium was organized by RPWG as the first formal opportu-
nity for the public and experts from within and outside of Alaska to
express their views about what a restoration plan should entail. The
proceedings from the symposium, containing the complete text of speakers’
presentations, have been published separately. That report, titled Restora-
tion Following the Exxon Valdez Oil Spill: Proceedings of the Public Sym-
posium is available from RFWG.

Soon after the symposium, RPWG initiated public scoping meetings in
some of the communities that were directly affected by the Exxon Valdez
oil spill. The purpose of these meetings was to identify injured resources
and restoration options, and to gain a sense of the public's priorities for
the restoration program. The communities visited were Cordova, Valdez,
Whittier, Homer, Kodiak, Seward, Anchorage, and Kenai-Soldotna. The
RPWG is planning to hold additional community scoping meetings in
smaller coastal communities, as well as further discussions with individual
citizens and interest groups. A limited number of meetings outside of
Alaska are also being considered.

The following sections synthesize opinions expressed at the symposium
and summarize oral comments from the public scoping meetings and
other written comments received to date. These viewpoints should not be
construed as representative of the positions or policies of state or federal
governments.
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Synthesis of
Public Symposium

The Oil Spill Restoration Symposium was held on March 26-27, 1990 in
Anchorage, Alaska. The symposium began with introductory statements
by Dennis Kelso, Commissioner of the Alaska Department of Environ-
mental Conservation, and Tom Dunne, Acting Regional Administrator of
the U.S. Environmental Protection Agency. These opening remarks de-
scribed the restoration planning process and its objectives. Three keynote
speakers addressed the symposium on legal issues related to the damage
assessment and restoration process, experiences with restoration of non-
marine ecosystems and public participation in the planning process. A
final keynote speaker provided an overview of restoration concepts.

Panel discussions comprised the remainder of the symposium. Sessions
addressed direct and indirect restoration of six types of resources: coasta!
habitats, fisheries, marine and terrestrial mammals, birds, recreational
uses and cultural resources. Panelists included experts on restoration in
each of these six resource types, as well as representatives from various
resource user groups, Alaska Native corporations, public lJand managers,
environmental interest groups and the timber and tourism industries.
All panel sessions included opportunities for questions and comments
from the public, and an extended public comment session took place at
the end of the symposium.

Restoration concepts and ideas discussed at the symposium can be
grouped into three categories: broad restoration approaches and philoso-
phies; recommendations for public participation during the resteration
planning process; and. ideas addressing restoration of specific resources
(i.e., fisheries, mammals, cultural resources, etc.). There was consensus
among speakers and attendees that more specific comments on restoration
cannot be given without public access to NRDA results. Major points

from the symposium discussion are summarized below.

Broad Restoration Approaches and Philosophies

Most speakers called for a holistic, ecosystem approach to restoration.
Such an approach will help ensure that the restoration program addresses
the integrity of the environment and its many functions, uses and values.
Without consideration of the ecosystem as a whole, a variety of impacts
could be missed entirely.

Many speakers called for an assessment of the oil spill in terms of cumu-
lative effects, both short- and long-term. They recommended long-term
monitoring and research efforts to follow any restoration effort. An envi-
ronmental trust fund was suggested by many as a way to ensure funding
for long-term ongoing research and monitoring activities. A monitoring
and research program was seen as critical for detecting subtle or long-
term impacts that might not be apparent through the relatively short-
term studies being conducted for the NRDA.

Lt
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Many symposium participants expressed a strong preference for the use
of restoration funds within the spill area or, at a minimum, within the
state. There were some suggestions, however, that funds be used out of
state in order to restore migratory resources harmed within the spill area.
In addition, the need to use native fish stocks and species in any.rehabili-
tation efforts was stressed.

OUne speaker strongly recommended that restoration be limited to the
physical removal of oil, and that nothing else should be done so that
nature could take its course. This speaker was concerned about the possi-
bility of doing more harm than good through human intervention, and he
emphasized the ability of the marine environment to recover naturally.

Many viewed the 0il spill and subsequent restoration program as an op-
portunity to raise public awareness concerning oil spill prevention mea-
sures and changes in national energy policies and laws. There was con-
sensus on the need for increased environmental education and natural
resource interpretation to encourage better protection of those resources
that were damaged by the spill. A specific idea was to establish a public
restoration interpretive center. One person stressed that the public needs
to be informed about the complexities of ecosystem relationships and the
slow processes of recovery, and that this educational effort should be a
continual and integral part of the restoration process.

Public Participation and the Planning Process

In general, many people felt that the public participation process needs to
be refined based on past experience in the State of Alaska. The process
itself should be as simple and flexible as possible, and not become overly
bureaucratic. Speakers urged that the restoration process should foster
cooperation and trust among scientists, government agencies and th-
public. In this sense, public participation was seen as an essential aspe.:
of restoration planning, crucial to recognizing differences in social, eco-
logical and cultural values throughout the spill area.

Several people suggested the formation of a citizen advisory committee to
oversee public involvement. It was recommended that local input should
be encouraged so that residents' knowledge of the affected area is not
overlooked. It was also emphasized that Native Alaskans' interests must
be met in the public process.

Many speakers expressed frustration that most NRDA information has
not been made available to the public. Further, that which has been
available has been conflicting and, therefore, counterproductive. Several
people explained that the public cannot be expected to get involved with-
out adequate information. It was recommended that the news media be
contacted more often to better inform the public about the restoration
effort.

Finally, several people commented that the advertising for the sympo-
sium was inadequate. One person suggested that such public forums
should be held during nonbusiness hours to encourage maximum public

. involvement. A public meeting in Anchorage following the publication of
. the symposium proceedings was also suggested.
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Specific Restoration ideas

While one speaker strongly recommended that restoration actions be lim-
ited to the physical removal of oil, others supported an active restoration
effort and presented ideas regarding specific resources.

Several ideas involved the rehabilitation of habitat. For example, beach
rye grass could be reestablished in coastal areas affected by oil and cleanup
activity, both to aid habitat recovery and to help prevent erosion. Actions
to recover an existing fishery might involve increasing habitat complexity
(e.g., addition of spawning channels) or enhancing food supply (e.g., lake
fertilization). Active habitat restoration for birds might include enhanc-
ing productivity and survivorship through improvement of food sources
and manipulation of habitats. One specific recommendation to enhance
the island nesting habitat of seabirds was to reduce predators, specifically
foxex. that had been introduced in past years as part of the fur trade.

In addition to habitat rehabilitation, efforts to accelerate recolonization
may be appropriate for some species. It was stressed that recovery of the
habitat must be assessed before species replacement occurs. An example
of a recolonization effort is the use of hatchery and aquaculture techniques
to help preserve wild populations of fish and shellfish. Reestablishing
seabird colonies by reintroducing individuals in affected areas was also
suggested. However, relocation of some marine mammal species, par-
ticularly seals and sea lions, was not recommended due to past experience
showing that these marine mammals often attempt to return to the areas
from which they were removed. Some noted that Prince William Sound
may be well suited to natural recolonization from nearby populations.

Most speakers agreed that minimizing further disturbance from human
activities was important for restoration of all injured resources and uses.
This idea applied to bird nesting sites as well as marine mammal rookeries
and haulouts. Many people felt that restoration funds should be spent to
increase enforcement of existing laws prohibiting human disturbance due
to hunting or poaching, violations of buffer distances or illegal fishing
practices. Someone questioned whether local resource users will accept
any changes in hunting and fishing policies that might result from resto-
ration efforts. Many agreed that promoting nonharmful fishing methods
both in Alaska and on a national and international level was important.

Most recreational use of the oil spill area is closely related to natural
resources. Therefore, most speakers on the topic of recreation called for
active restoration of recreational services through ecological restoration.
A common theme was the need for protection of the land and changes in
management policies to facilitate recovery. It was stressed that unified
promotion was needed for Alaska tourism, since the public is getting
mixed signals regarding the nature and extent of damages from the oil
spill.

Archaeological sites need protection during cleanup and restoration ac-
tivities, as well as possible stabilization through traditional archaeological
restoration techniques, which should be compatible with the surrounding
natural environment. In general, all speakers agreed that sensitive cul-
tural resources should be restored with maximum participation of
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Alaskan Native land managers ar.." illage representatives. Also, there is
a strong need to address subsister.. e lifestyle issues, including obtaining
more information on subsistence as an economy.

Almost all speakers agreed that a good way to help speed recovery for
many resources would be through land protection. Most referenced direct
acquisition of critical or important habitat, particularly in the case of marine
mammals and birds. This included preservation of shoreline buffer strips
in timber harvest areas to maintain water quality and protect breeding
and other habitats important to wildlife.

Most often land protection was suggested as a way to acquire equivalent
resources. For example, one recommendation was to acquire wetlands
adjacent to the Kenai River, which is a prime salmon-producing river
currently threatened with development. Many alternatives for this type
of habitat protection were mentioned including direct acquisition, pur-
chase of timber rights or oil lease options, as well as establishment of new
wilderness areas, conservation easements, cooperative land management
agreements and habitat conservation tax credits. Establishment of a rotat-
ing fund similar to that used by The Nature Conservancy was supported
by many participants. Experts in land management stressed that these
options may have social and economic impacts, which also must be as-
sessed. Most attendees agreed that land acquisition outside the State of
Alaska should be a last resort. The use of some type of endowment fund
to support long-term acquisition and enhancement of natural resources
was also supported.

Summary of Local
Public Scoping Meetings

and Written Comments

The public scoping meetings were held in the evenings in the larger com-
munities directly affected by the oil spill (see table below). Presentations
were made by members of the RPWG on the legal framework for restora-
tion. Descriptions of the three basic categories of restoration (direct resto-
ration, replacement and acquisition of equivalent resources) were given.

Initial Public Scoping Meetings

Location Date Location Date

Seward April 16 Cordova April 17
Kenai/Soldotna  April 17 Homer April 18
Valdez April 18 Anchorage May 17
Kodiak May 21 Whittier May 31
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Summary of Public Comments

This summary includes comments voiced zt the scoping meetings, and
written comments received from the public during the period from April
through June, 1990. The community(s) from which the comment origi-
nated is listed in parentheses after each comment. An asterisk (*) following
the community name indicates that it was a written comment.

Prevention

Use restoration funds for prevention of future oil spills. (all towns)

Install a satellite communications system for research-response
vessels to quickly direct the vessels to remote spills. (Homer)

Establish a legislative action trust fund. (Kodiak)

Establish a harbor authority to regulate and monitor vessels.
(Anchorage)

Provide public education for all ages about laws and regulations
of oil exploration and transportation so that everyone understands
the pitfalls prior to another accident. This will support informed
voting and lobbying and thus prevent more oil disasters. (Homer*)

Cleanup

Conduct special cleanup activities that minimize the impact on
the beaches and enhance natural restoration in pristine areas.
(Homer)

Fund local research on cleanup and restoration techniques.
(Homer)

Clean and restore oiled recreation areas that have been scheduled
for "no treatment.” (Whittier)

Do not begin restoration until cleanup is completed in accordance
with local and Native Alaskan land manager standards. (Whittier)

Determine effects of oil and effectiveness of different cleanup
techniques in different ecosystems as a first step. (Anchorage)

Discontinue removal of oil-injured sea otters and birds; let them
die in peace. (Homer*)

Stop the use of Inipol fertilizer. (Kodiak, Homer*)

Use less disruptive cleaning techniques on previously untouched
coastlines. (Homer*)

Continue to clean beaches and areas of impact; however, use re-
search information to identify most efficient and least toxic meth-
ods. (Homer*)

Remove loads of garbage from Exxon and volunteer cleanup sites.
(Homer*)

Thoroughly clean areas; indications that biologists and Exxon of-
ficials say that everything is all right are upsetting. (Homer*)

16
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Clean up all :uys that trap and hold oil, such as Herring and
Marsha Bays on Knight Island, Nuka Island Passage and Knight
Island Passage. Conduct physical removal and replacement of
heavily oiled beaches and continue use of bioremediation.
(Seward*) :

Natural Resource Damage Assessment

Delay restoration planning until data from the damage assessment
studies are available. (Cordova, Homer, Anchorage)

Provide sufficient government funds to carry out adequate damage
assessment. (Cordova)

Monitor Exxon’s damage assessment activities to assure quality.
(Cordova)

Support and implement fishery studies for the Kenai Peninsula
that have been cancelled from the NRDA program. (Homer)

Guarantee that damage assessment and research information be
available to the public so that restoration can be planned accord-
ingly. (Homer*)

Research and Monitorin¢

Set aside ecosystem research areas, establish long-term research
for baseline information, and allow no public use. Fund long-term
monitoring and research. (Seward, Cordova, Valdez, Homer,
Kodiak)

Establish a trust fund for long-term restoration, recovery, acquisi-
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tion and enhancement projects. (Homer, Kodiak, Whittier)
Involve local people in monitoring to restore public trust. (Whittier)

Provide in-the-field research and monitoring vessels to combine
research, recovery, restoration and prevention. (Homer)

Study effects of boat distance from eagles and seal haulout and
pupping areas, etc.. Then, educate the public. (Valdez)

Fund research on whales, Dall and harbor porpoises, as well as the
impacts of hatchery fish on wild stocks. (Valdez)

Fund research on impacts of fishing and oil on sea lions. Fund
research to identify the cause of sea lion population decline.
(Homer)

Identify subsistence lifestyle impacts and make information about
food quality more available. (Kodiak)

Conduct river otter research for outer coast of Kenai Peninsula
and Isiands. (Homer®)

Study salmon internal organs for toxic effects of crude oil. (Homer*)

Study the ocean floor where dispersants were used. (Homer*)
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1 wide useful research and informatic through regional institu-
tions, such as The Prince William Sound Science Center.
(Cordova®)

Quantify loss of fish rearing habitat to the maximum extent possible
and restore areas to their historic fish producti: levels and envi-
ronmental state. (Homer*)

Carry out research and monitoring in backwater marshes and
lagoons. (Port William®)

Continue studies on impacts to sockeye salmon in Cook Inlet so
that the damage to fisheries resources will not go unobserved.
Both commercial and sport fisheries are the backbone of Alaska’s
economy and lifestyle. (Soldotna*®)

Recovery

Keep in mind that people may not be able to accept John Teal’s
comment, at the public symposium, that the best thing we can do
to restore coastal habitats is to do nothing. (Cordova)

Avoid physical restoration; better to leave the Sound alone. Do
not establish permanent research stations and boat moorings that
will increase public use. (Valdez)

Be aware that natural processes will be largely responsible for
restoration; it will take decades. Do not be deceived into believ-
ing that restoration can be accelerated substantially through the
ex] re of large amounts of money. (Fair ~ 7)

Need to closely monitor the changes that will be taking place over
time. (Fairbanks*)

Management Practices

Limit human use when and where it competes with wildlife for
the reduced number of non-oiled beaches. (Cordova, Anchorage,
Valdez)

Limit use of recreational areas previously used by relatively low
numbers of people, such as the outer coast of the Kenai Peninsula.
Discourage use through tourism boards. (Homer*)

Manage increased use of areas of the Sound introduced to many
people during cleanup - this increased use could have greater
long-term impact than the spill. (Cordova)

Provide increased protection of archaeological sites. Return arti-
facts removed by Exxon archaeologists. (Kodiak)

Be careful not to increase impact with replacement projects, such
as building new public-use cabins in non-oiled areas. (Anchorage)

Support tree planting efforts in areas which have been or will be
logged, for example, Afognak Island. (Homer)

Replant forests to make up for Exxon Valdez paperwork. (Whittier)

18
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e Harvest rockweed in non-oiled areas and supply as feed for deer
in oiled areas during the winter season. (Whittier)

¢ Remove introduced predators at seabird nesting colonies to en-
hance recovery of these colonies. (Homer)

e Manage recreation to reduce human impacts, for example, expand
existing facilities rather than construct new facilities. (Homer)

e Change fish and game regulations to curtail human-use impacts
on the Sound. (Valdez)

» Shift orientation of the Alaska Department of Fish and Game from
consumptive use and harvest; shut down fishing seasons in the
Sound for at least two to three years; and, close the river otter and
mink trapping season. (Valdez:

¢ Begin restoration work this year; by the time lawsuits are settled it
may be too late to take effective actions. (Anchorage)

¢ Purchase some limited entry permits to reduce pressure on fishery
resources and protect marine mammals and birds. (Anchorage,
Cordova)

* Protect humpback and orca “rubbing” beaches on Perry and Knight
Island. (Valdez)

e Designate the Sound as a national monument. (Valdez)

* Stop oil exploration and development in the Arctic National Wild-
life Refuge. (Homer*)

e Stop offshore and coastal drilling. (Homer*)

e Sacrifice some areas to heavy use so that other areas can be pre-
served. (Valdez)

¢ Limit additional commercial development in the Sound; it is al-
ready overused. However, must also find some way to provide
more economic opportunities for Native Alaskan communities.
(Valdez) '

¢ Preserve timbered slopes to protect marbled murrelet nesting ar-
eas. (Homer)

¢ Provide funding to state parks for managing increased numbers of
tourists. (Homer*)

* Keep open a National Park Service office to provide information
on Katmai. (Kodiak)

¢ Prohibit state land sales in Iliamna area and create a new wildlife
refuge. (Anchorage)

* Restrict logging, mining and fishing in Prince William Sound.
(Anchorage)

* Keep areas such as Passage Canal and Port Wells as stocking,

natural areas to help repopulate the more damaged adjacent areas.
Close or limit drag fishing. (Anchorage).

¢ Ban hydroelectric development at Nellie Juan. (Whittier)
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* Require logging and oil companies to provide resto ion plans
before conducting their activities. (Whittier)

* View the vast Gulf of Alaska as a limited resource to be protec
(Homer*)

e Discourage mountain bike use in the outer coast of the Kenai
Peninsula. (Homer*)

¢ Discontinue selling lumber to Japan for use as computer paper.
(Homer*)

e Discontinue forest destruction for the benefit of few; monopoliza-
tion of resources should become less profitable. (Homer*)

* Support legislative action for :

- Statutory state and federal habitat protection for critical
habitats, as well as marine and estuarine sanctuary and
wilderness designations;

- Restrictions on development activities that could have a
negative impact on the recovery of habitat and wildlife
populations in oil-affected areas. (Valdez®)

* Organize agency survey work in small, efficient teams to avoid
distress of wildlife. Consult knowledgeable, local residents on
safety, operations and damage information advice. (Kodiak*, Port
Williams*)

* Provide immediate and complete resto ion to fish s se’

sites in the  und, especially Main Bay. Complete restoration
bird rookeries in the Sound and the Barren Islands. (Seward*)

Di te s 3 us _' providing infor-
mation on contamination or lack of contamination: use direct
mail to registered voters, work with state tourism groups and
contact journalists outside Alaska. (Kodiak)

* Provide substantial funds for the Seafood Marketing Institute to-
redevelopd: aged markets. (H¢ )

e Mail information flier to all area residents. (Cordova)

e Make the literature review available to local libraries; acquire the
most relevant publications. (Valdez)

¢ Provide information to help restore fish markets devastated by
the Exxon spill. (Homer*)

¢ Keep the public fully informed of what is involved in restoration
of the areas affected by the spill. Stress the complexity of ecosys-
tem relationships affected by the spill and the slow processes of
recovery. It is important for a public information program to be
an integral part of the restoration plan. (Fairbanks®)
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° Establish a unified tourism information program; the various tour-
ism groups and chambers of commerce should work together.
ADEC and ADFG information has been damaging to tourist per-
ceptions in Shuyak Island area; authenticated information, not ru-
mors, is needed. (Port Williams*, Kodiak?®)

¢ Contact oil-affected area residents concerning food sample analy-
ses. Fear of tainted meat and other foods is rampant and re-
sponses have not been received from agencies regarding requests
to analyze samples. (Port Williams*, Kodiak*)

Hatchery and Enhancement Programs

e Favor commercial species to help restore economic activities.
(Cordova)

* Construct new salmon hatcheries and carry out enhancement pro-
grams, such as lake fertilization. (Homer")

* Expand existing hatcheries to prevent further impacts to wilder-
ness. (Homer)

¢ Carry out stream enhancement work in areas where salmon fry
are dying. Bring closed state hatcheries on line for replacement.
(Kodiak)

* Use available wild-stock enhancement techniques where wild stocks
have been affected; do not add hatchery stocks. (Homer)

o Direct replacement efforts towards halibut and black cod. (Whittier)

¢ Reestablish fish and wildlife to affected areas using NRDA infor-
mation and services of governmental and private conservation
groups. (Homer*)

¢ Continue maintenance and operation of the Fisheries Rehabilita-
tion, Enhancement and Development (FRED) Division projects in
outer Kenai Peninsula area. These facilities also can be used for
incubation and reintroduction of salmon fry and smolt to areas
that have become barren due to oil in the intertidal areas and
salmon spawning beds. (Homer")

¢ Do not favor hatcheries due to negative impacts to wild fish and
cost of hatchery programs. (Cordova, Valdez)

¢ Fund the Paint River fish ladder and stocking program. (Homer")
e Fund the Chalatna Lake Stocking Program. (Anchorage®)

Facilities

* Fund underutilized facilities, such as the Institute of Marine Sci-
ences, instead of new facilities, such as the Prince William Sound
Science Center. (Seward)

* Enhance existing facilities to further oceanographic research. En-
hance or create educational institutions and public ocean informa-
tion centers. (Homer)
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Establish a local laboratory where subsistence users can bring tis-
sue samples for analysis at affordable prices. (Kodiak)

Form an international wildlife rehabilitation center in the Gulf of
Alaska. (Anchorage*)

Education

Restore public trust in the oil industry and resource agencies;
suggestions were: change resource management practices and
use ad campaigns to show the public what is actually happening.
(Seward)

Support public education, such as forums about oil spills, envi-
ronmental protection and energy conservation programs run by
paid volunteer coordinators in spill areas. Hire a contractor to go
to schools. (Seward, Homer)

Fund production of a Prince William Sound Conservation Alliance
brochure to educate boaters on environmental protection. (Valdez)

Expand oil-spill curriculum developed in Cordova to include in-
formation on restoration and oil spill prevention. (Valdez)

Provide library materials. (Kodiak)

Provide “talking” guides and fliers to tour-boat operators to ex-
plain to visitors the importance of maintaining distance from
wildlife. This would reduce pressure on captains to take people
closer to wildlife. (Valdez)

Publish a booklet “50 Simple Things You Can Do to Save the
Sound.” (Valdez)

Fund the traveling exhibition entitled “Darkened Waters” for dis-
play throughout the United States. (Homer*)

Local Economies

Hire local personnel for restoration projects to increase public trust.
(Seward)

Hire Native Alaskans to clean oil from beaches on or near the
culturally significant areas identified by the Chugach Corporation.
(Wasilla®)

Benefit the entire community by proceeding with environmen-
tally-based financial and economic restoration. (Kodiak)

Acquisition

Acquire development rights along the Kenai River to retain its
fisheries productivity and map the Kenai River drainage for
baseline management information. (Kenai)

Acquire timber rights in the Sound and Kodiak; there are willing
sellers. Action should be taken soon, before valuable tracts are
gone. (Cordova, Kodiak, Anchorage)
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Acquire timber rights: 300+ foot buffer zone around streams and
areas visible from the coast; buy inholdings or timber rights that
are within the state and national parks; buy net operating losses
(NOLs) of timber sales; support a change in the law to prevent
further sale of NOLs. (Homer)

Purchase or buy back permanent logging rights for habitat protec-
tion of salmon streams. (Homer*)

Create an lliamna wildlife refuge by purchasing conservation ease-
ments on private Native land. (Anchorage)

Protect marbled murrelets by purchasing lands bordering
Kachemak Bay that are proposed for logging in the immediate
future. (Homer*)

Purchase wetlands and development rights adjacent to the Kenai
River and complete inventory and mapping of wetlands adjacent
to the river. (Soldotna®)

Select acquisition of equivalent resources because that is the most
cost-effective option; if oil remains, restoration and replacement
activities are likely to be a waste of money. (Cordova)

Strike a balance between loss of intrinsic values, use and habitat;
people are skeptical that there are many direct restoration projects
that can be done. (Anchorage)

Acquire resting and breeding (haulout/rookery) areas for sea lions
and seals. (Cordova, Homer)

Acquire and protect otter and mink denning areas which require
more than streamside habitat. (Valdez)

Research, acquire and protect nesting and roosting habitat for lesser
and greater yellowlegs, great blue herons, marbled murrelets and
yellow-billed loons. (Valdez)

Acquire private lands where there are seabird colonies. (Homer)

Research and acquire migratory bird habitat along the Pacific fly-
way; become involved in an international effort to protect habitat
in South American countries. (Homer)

Acquire private lands on Middleton Island. (Homer)

Restore the wilderness experience by acquiring new, unspoiled
areas. (Homer)

Retain upland old-growth forest for deer so further loss of their
food base does not occur. (Anchorage)

Allow a tax write-off in return for a conservation easement; call it
a net operating loss. Require the spiller to purchase the easement
soon after the spill. (Anchorage)

Establish national and international protected wetlands for birds.
(Homer*) '

Provide major funding for Save the Rainforest International.
(Homer*)
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Acquire Gull Island in Kachemak Bay for management by the
U.S. Fish and Wildlife Service to protect murres. (Homer*)

Support habitat acquisition from private land owners. (Valdez*)

Acquire lands in the Sound to set aside as wildlife refuges, espe
cially bird and sea lion rookeries. Give protection status to Barren
Island group, Gore Point, Ruggles Island and Cape Fairfield.
(Seward™)

Other Sources of Contamination

Remove mine tailings and mining and logging debris in and
around the Sound. (Cordova)

Take inventory of and clean up old dump and military sites.
(Kodiak)

Eliminate use of plastics. Clean up plastics. (Cordova, Homer)

Use restoration funds to educate skippers, provide garbage ten-
ders for at-seas collection, fund municipal recycling programs (es-
pecially for oil), set up small local response teams to deal with
small spills. There is concern about the gradual decline in envi-
ronmental quality in the Sound owing to marine pollution such as
dumping of oil, fuel and garbage from boats. Several participants
felt that prevention of further damage is important so that the
natural healing capacity of local ecosystems would be enhanced.
(Valdez)

Provide financial assistance to communities for waste-disposal f
cilities. (Valdez, Homer, Anchorage, Kodiak)

Research more efficient ways to use energy. (Valdez)

Funding

-]

Match restoration funds with agency monies to operate monitor-
ing programs, which would be run in a cooperative format by
agencies or through a contractor. (Seward)

Spend money now and obtain reimbursement from damage claim
funds when available. (Anchorage)

Buy back Bristol Bay oil leases with federal monies received from
lease sales rather than from restoration funds. (Anchorage)

Tax state residents and oil producers to develop a restoration
funding source. (Anchorage)

Use funds in oil-affected areas only. (Kenai)

Manage trust fund so that money will be available 20-50 years
from now when coastal habitats are healthy enough to support
restoration activities. (Cordova)

Guarantee that state lawsuit monies will be applied to restoration.
(Anchorage)
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—ttle out of court and get on with restoration; litigants will be far
apart on monetary value. (Anchorage)

e Set up a fund for mitigation of wetlands in the affected zones.
(Kenai)

¢ Guarantee that the restoration fund is regenerating itself with in-
terest or the money will be gone in six months. (Homer")

¢ Restrict expenditures of restoration monies to:
- Restoration and/or protection in oil-impacted area;

- Restoration and/or protection outside the of the area for
species which depend on oil-impacted area;

- Assessment and research of resident or migratory species
using oil-impacted zone; and,

- Development of educational displays to inform public
about effects of oil on the marine environment and preven-
tion of oil spills. (Valdez*)

¢ Discourage use of funds for construction or development projects,
such as mooring buoys, tent platforms, marine parks facilities, land-
' dres «ct Ve 07 Tcted
areas. (Valdez®)

. Support a restoration endowment fund to assure the long-term
"y of monies dedicated to enhancement of the natural
environment 2 “f~cted by the spill. (Fairbanks*)

Public Involvement

* Meet to review recommendations with region... planning and ad-
v ry groups. (Kenai, Whit 1)

* Include different interest groups in local advisory boards; let the
groups submit lists of reccmmended representatives; select care-
fully, based on references. (Valdez)

* Set up meetings in Native Alaskan villages. It is important to get
Native Alaskan viewpoints on restoration and economic diversifi-
cation. (Anchorage, Whittier)

e Hold more discussions of environmental issues in coastal commu-
nities. (Homer*)

* Contact landowners, business operators and residents located in
the Sound itself. (Cordova®)

e Mandate citizen and industry advisory process to reduce potential
for the restoration process to go awry. (Anchorage®)

e Coordinate oil spill restoration with local people and Alaskan Na-
tives. These people should haveas ach or more input and deci-
sion-making power as the “professionals.” (Anchorage®)

e Provide access to the NRDA Trustees. (Kodiak, Homer, Whittier)

* Use science rather than politics to guide decisions. (Anchorage)

August 1990 Progress Report 25



26 August 1990 Progress Report




~ ChHaPTER I
» TECHNICAL WORKSHOP

To gather scientific input for the restoration planning process, a technical
workshop was held April 3-5, 1990 in Anchorage, Alaska. The three-day
workshop provided the first opportunity for a general exchange of ideas
on restoration among scientists and resource managers. This workshop
was closed to the public because litigation-related damage assessment
information had to be discussed.

Participants in this workshop included members of RPWG, federal and
state resource managers, investigators conducting damage assessment
studies and technical experts from academic institutions or the private
sector. These technical experts were selected based on their experience in
restoration of natural resources or their knowledge of a particular re-
source (e.g., marine mammals). Most participants had direct experience
with these resources in Alaska.

Results of Workshop

Workshop participants identified potential restoration projects and dis-
cussed these ideas in terms of effectiveness, feasibility and applicability to
the spill area. An overview of available damage assessment results helped
guide the discussions.

The workshop was divided into six sessions: coastal habitat, fish and
shellfish, birds, terrestrial and marine mammals, cultural resources and
recreational uses. Each of the sessions discussed restoration alternatives
which might be effective in addressing potential injuries to particular re-
sources. The groups were instructed to identify a broad range of restora-
tion options. The matrices in Chapter VI - Development of Restoration
Options reflect the potential restoration alternatives discussed at the tech-
nical wor