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(907) 586-8826

January 8, 1996

CONFIDENTIAL ATTORNEY-CLIENT PRIVILEGED COMMUNICATION
ATTORNEY WORK PRODUCT/DO NOT RELEASE UNDER FOIA

TO: Molly McCammon
Executive Director
Exxon Valdez 0il Spill Trustee Council

FROM: Maria Lisowski AN\.Q
Attorney ‘
SUBJECT: NEPA Compliance--Revised Restoration Plan

You have asked for comments regarding the Preliminary Revised Draft
of Chapter 5 (Recovery Objectives) of the Restoration Plan
(hereafter "Revised Draft"). While I have been unable to review
the substance of this document in its entirety due to other
workload, I am concerned with pursuing this revision of the
Restoration Plan without also considering compliance with the
National Environmental Policy Act (NEPA).

As you know, an environmental impact statement (EIS) was prepared
for the Restoration Plan. The Council on Environmental Quality
regulations provide that agencies shall prepare a supplement to a
final EIS if, among other things, there are significant new
circumstances or information relevant to environmental concerns
that bear upon the proposed action or its impacts. 40 C.F.R. §
1502.9(c). It appears that the information contained in the
Revised Draft may constitute significant new circumstances or
information relevant to environmental concerns regarding
restoration actions or their impacts.

Until appropriate agency NEPA analysis is undertaken to determine
whether the Restoration Plan EIS must be supplemented and in what
manner that supplementation is to occur, the proposed public
release of the Revised Draft should not occur. The document may
eventually be released as part of a public comment period pursuant
to the NEPA process. However, until a determination i1s made
regarding how NEPA will be complied with, no public release of the
Revised Draft should occur.

cc: P.Janik, RF . szw‘/wb;

J.Wwolfe, EAM

D.Gibbons, EAM %ﬁwb(éAJJ .

S.Senner
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Emergency Order | mam et

Under Authoﬂty o‘ AS 16 05 060

Ernergency Ofder No. 021595 - ~ Issued at Cordova, Alaska
' o o November 14, 1995
Effective Date: 11:59 pm EXPifétion Date: June 30, 1996

November 16,1995~ -~~~ = unless superseded by
e - ' subsequent emergerncy order

EXPLANATION:

This emergency order closes the State of Alaska land otter trapping season in the Knight Island
Passage area of Game Management Unit 6(D) (Prince William Sound). All other portions of
Game Management Umt 6 are not aﬁ‘ected by this order, .

Therefore, the folléwing regulatioﬁs ins AAC 34.27'0, Furbearer Tr‘épping are amended to read:
UNIT OPEN SEASON BAG LIMIT
(9) Otter land

Umt..6(g), that pomon enclosed bya lm Nov. 10-Nov. 16 " No limit.
extending from the Unit 6 boundary at the
head of Kings Bay northeast along the center
of Kings Bay and Port Nellie Juan, east to
Pt. Eleanor, southeast to Little Smlgh Island,
southwest to Pt. Helen_northwest to EE

Verdant Island, southwest along the cénter ‘ '
‘of Iey Bay, and west along Tiger Glacierto .

the Unit 6(D) boundary

Remairder of Unit 6 Nov, 10-Mar. 31 No limit.
Fi'ank Rue
Comm:ssxoner

By deleoanon to; Roy A Nowlin |
~ Area Wildlife Biologist
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Order No. 011595 2 November 14, 1995
JUSTIFICATION:

Oil contamination from the Exxon Valdez spill in 1989 caused injury to the land otter population
in western Prince Wﬂham Sound Damage assessment studies during the three years following
the spill showed otter food, body mass, moveniénts and physiology were affected by oil
pollution. Additional research over the next two years is essential to determinie if the otter
population is recovering and to help assess what role lingering effects from oil contamination
might play in the overall health of the Prince William Sound ecosystem.

Closure of the land otter trapping season within the research area is necessary for succéssful
completion of the study. Researchers must capture and release as many animals as possible to
collect samples and take measurements. Continuing trapping activity could interfere with the
research if otters are removed from the study area, or if otters become trap shy.

DISTRIBUTION:

This emergency order is distributed to the recipients listed below. Copies are available from
Department of Fish and Garne offices in Anchorage Juneau Cordova and Fairbanks.

Licutenarit Govemor's Ofﬁce R |
Assistant Attorniey General (Board of Game L1a130n)
Commissioner, Department of Fish and Game
Division of Wildlife Conservauon
Director -
Deputy Director -
" Regional Supervisors
Region II Area Biologists
Headquarters Senior Staff Bmloglst
S. Division of Boards
Director
Board of Game :
Division of Subsistence, Anchorage Regional Supervisor
Public Communications, ADF&G, Juneau, Anchorage
Department of Public Safety, Ezsh & Wlldhfe Protectlon
Director :
B Detachment Commander, Palmer‘
Field Offices: Cordova, Valdez, Yakutat
9. U.S. Fish & Wildlife Service, Regxonal Director, Anchorage
10. U.S. Forest Service
Regional Forester, Juneau
Chugach National Forest, Anchorage
District Rangers: Cordova, Girdwood
11. Magistrates. Cordova, Valdez, Yakutat
12. Harbormasters: Cordova, Yakutat
13. Advisory Committee Chairmen: Cordova, Yakutat, Valdez, Whittier

el S
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Order No. 021595 3 November 14, 1995

14, U.S. Coast Guard: Cordova

15. News Media: Cordova, Valdez, Anchorage, Fairbanks
16, Radio Stations: Cordova, Valdez, Anchorage (KFQD)
17. Village Councils: New Chenega, Tatitlek

18. Air Taxis: Cordova, Valdez, Anchorage, Yakutat
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*  Frank Rue, Commissioner

Publie Commiunications
Box 3-2000

Juneay, Alaska 92802-2000
{907) 4656-4112

November 14, 1995 Contact: Roy Nowlin 424-3215

'Cé‘rdova' -~ Trapping for land ofters in western Princé William Sound between Port
Nellie Juan and Icy Bay on the mainland and in the Knighit Island area will close at one minute
before midnight on Thursday, November 16, by emergency order of the Alaska Department of
Fish and Game.

Area Wildlife Biologist Roy Nowlin said the closure is nécessary to help researchers
detérmine if otters are recovering from the Exxon Valdez oil spill. He said oil contamination
from the 1989 spill caused injury to the land otter population in western Prince William Sourid.
Damage assessment studies during the three years following the spill showed otter food, body
mass, movements and physiology were affected by oil pollution.

~ Additional research over the next two years is essential to determine if otters are
recovering and to help assess the overall health of the Prince William Sound ecosystem. Closure
of the land otter trapping season within the research study area is important for successful
completion of the research.

Researchers must capture and release as many animals as possible to collect samples and
take measurements. Continuing trappirig activity could interfere with the research if otters are

removed from the study area, or if otters become trap shy:



DATE: 1996-02-05 TIME:
FROM: MHS:joes@fishgame.state.ak.us (Sullivan, Joe)

X-MHSFile: BEBJDLBI

TO: MHS:stans@evro.usa.com (Senner, Stan)
SUBJECT: FW: Cutthroat regulations -
PRIORITY:

From: Hoffmann, Andrew

To: Sullivan, Joe

Cc: Hepler, Kelly

Subject: RE: Cutthroat regulations
Date: Monday, February 05, 1996 1:45PM

Joe,
I hope this is what you are looking for.

An Emergency Orders was issued in 1992 closing fishing for all species in
oiled waters to protect cutthrcat trout. Another Emergency Order was issued
in 1993 closing coiled waters to fishing for cutthroat trout. At the 1994
Board of Fish meeting, regulations were changed to reduce the sport harvest
of this species throughout PWS. :

Andy
From: Sullivan, Joe
Sent: Monday, February 05, 1936 8:54 AM

To: Hoffmann, Andrew; Hepler, Kelly
Subject: FW: Cutthroat regulations

Does either of you know the answer to this? Please let me know what year if
you do. thanks.

From: Stan Senner

To: Sullivan, Joe

Subject: Cutthroat regulations

Date: Sunday, February 04, 1996 10:08AM

dJoe:
Do you know what year the Board of Fisheries adopted the sport fishing
restrictions on cutthroats in PWS? My recollection is 1991? I need this to

fill in a blank in the Chapter 5 revisions. Thanks.

Stan
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Chapter 5 9k4 F]’ o

, Objectives, and Strategies

This chapter presents goals, objectives, and strategies for restoration. The first part of this
chapter discusses goals, objectives, and strategies in general. The second part describes the

nature and extent of injury end recovery B¢ the recovery objectiver-end-therestaration-strategy
for each !n}ured fesource and service di scussed in Table 2 in Chapter 4. Detan!ed information on

T
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Overview
Fhe-first-part-of-this chopterdissusses goals,-ebjestivesand strategiestn-general. A goal is the mﬁ!éé

end toward which an endeavor is directed; obiectives are descriptions of measurable outsome
and strategies are plans of action. Taken together, thibigosls, objectives, and HEHENR ‘fstrateglea Wa
preduse-a-blueprint FREEHBIBIMBUIME MBAMIEE for restoring the spill area. To be funded, a &

project must be consistent with the goals and policies of the Restoration Plan and with 1(9:«:: N
restoration objectivas and strategies as they change over time,

GoaL: The end toward which restoration is directed

The geal of restoration is recovery of all injured resources and services. Recovery is to be
sustained by healthy, productive ecosystems thiat maintain naturally occurring biodiversity, All
regtoration actions must be directed toward this goal.

OBJECTIVES: Measurable outcomes of restoration

The objectivas of the restoratlon program are measurable conditions that signal the recovery of
individual resources or servigae. They are thé yardsticks against which the success of the
program ig measured,

" In general, resources and services will have recovered when they return to condztrons that wou!d
have existed had the spill not occurred. FERIEINENRVRN gD o .
et Because It is difficult to predict conditions that would hava axisted In zhe

absem:e of the sp:i &f; scovery is often defined as a return to prespil condltzons?“”’

little is known about the P unjury and seeevew Bt

REZ TR bR S VT N

s

Wilittle prespill deta exist, injury is inferred from comparison of oiled and unciled areas,
and recovery is usually defined as a return to conditions comparable 1o those of unoiled areas.
Bacause the differences between oiled and unociled areas may have existed before the spill,
statements of injury and ob;ectwes based on these dufferences are often less certam than in

MBSMQ uncsrtamty assomaten with mterpretmg the ssgmfmance of praspill population data

since populations undergo natural fluctuations. | indicators of recovery can include
incraasad numbers of Individuals, reproductive suscess. improved growth and survival rates, and

\ normal age and sax compasition of the injured population.

again present at former or prespili abundances, 8¢ heaithy and productive, and thste is a full
complement of age classes at the level that would have been present had the spill not oceurred.

A recovered ecosystem pravides the same functlons and services as would have been provided /7
% I
G’v’\

s

/WRT\S T & P efan ] S
Fu@;ﬂw wlll have been achieved when the population of flora and fauna are \;,j(. e
!
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had tha spi'i not occurred
it )

n@W STRATEGIES: Plés of m.trn D W &4‘;,4 ‘ﬁ*\‘)b

A restoratiory strategy is a plan of action fms achieving cb;ect ves. Each year, through its annual
or multiyeaghvork plan, the Trustes Councildecides which strategies to implement, Restoration szt&g”g

strategissnefiact consideration of sc ﬁ arn rsla’t&onsh;ps For exampie, wra\strategy for some r&% n
injured resources ﬁaﬁ&é researchintes ?\y they are not recovermgw such &t dawlin

\regwed,
contaminated fond sources ar"dssruption of mws—tem relationships. e mipdt ki Fresle
4\5 &, Rsl F g o\, o of B cologicn] Wﬁ& b%&”ﬁﬁ%. ¢

In this memon_, rastoratmn strategtasr:ara presantad under three headings: Biclogical Resources,

Other Resources, and Services. B featioidant z"‘j”“’-& b Svrad)

’3-9., wﬁw \\\

Bivlogioal Resouroes
Begaues re:smmtzon strategies fcr bno%oguca! resources dopendwon whethot-the-resouroe—ie
g L“:“ég{%*‘ S REhEM are subdivided into those for IEEEVETHA

ECQ\/&FIHQ l’ESOUFGBS, FQQOUI'CSS that ere not Y&GOVGI‘II‘\Q, and resources whese

SEYRSAYEI SRRties unknown,

tgrr’ recovering resources will rely primarily

g\.@s%\ﬁé *Ye

" - — ———
Haweve: Aodisoniiey ’if a resource is not expected to recover fully on its own or if waiting for
naturai recovary will causs long-term harm to a cormmunity or service, appmpﬂate alternative

{ means_of restoration veseld g cifibe undertaken‘ KFABTtat protection) ghg ;,:,;; SRt g
SEEvragesae-ase-general restoration projeTTS AT Hrotect the resource from othersenrces o

,Q,;Mpm&m! mjur\z.’mestoratmn strategies under "Serviceg" also apply to these resources.)

oy ke infleneded L ey,

The restoration strategy for recovering resources has %hreef‘ %rgfparts'

P 3N
poidss TP
=Y ,mgi el
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Rely on natural recovery
Monitor tecovery

Resources Not Hecovering. Except for certain protective measurss, attempts to restore these
resources without knowing why they are not recovering may be ineffectual or even detrimental.
For this reason, the restoration strategy for these resources emphasizes determining why they
are not recovering, ng;ninating threats to the remaining populations.

_Snosusans-sCtions-ta-pLamote IaToveLY ThevFopu!atims of some of these resources &rep
' FusthSinstze

ar LS i Ta T feWal dals i) dzlw
stoep decling and may Rot Tecover withoﬁf'he!% , some of thess resources havy
subsig

tence or economie impertance; §n : ] , hose
also apply to these resources.)

sewdens. (Restoration strategies un Services

]

The restoration strategy for resources that are not recovering has four parts:

*  Conduct research to find out why thase resources are not recovering
¢ [nitiste, sustain, or accelerate recovery

¢  Monitor recovery

¢  PFrotect injured resources and their habitats

Recovery Unknown. If specialists do not know whether a resource is recovering, it will be treated
in much the same way as g recovering resource. Until more is known about the nature and
extent of injuries and the degree of recavery of these resources, restoration will rely primarily
on natural recovery, aided by BEHeRy 6

S é Ao

undergtcod, fesetmch)
recoveyy yay not he warrant
genaral restoration projects that protect these resources from other sources of patrential inju

The restoration strateqy for resources whose recovery is unknown has thres parts:

*  Rely on natural recovery
o Monltor recovary
*  Protact injured resources and their habitats

Dther Resources
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Other injured resources include archaeological resources, designated wilderness areas and oiled
sediment. The strategy for restoring archagological resources seeks to repair and protect injured
gitas and artifacts. The strategy for sadiment includes removal or reduction of residual oil and
maotitoring. Any restoration strategy that aids recovery of injured rescurces, ar prevents further
injuries, will assist recovery of designated wilderness areas or wilderness study areas.

Services bis, 35; I fe.,{

Commercial fishing, passive use, recreation {including sport fighingyand tourism and subsistence
are services that were reduced or lost because of the &pill. Injured resources that support these
services include clams, harbor seals, Pacific herring, pink salman, sas otters, and sockeye
salmon, The primary way to restore servicss is to restore the resources on which they depend.

Additional rastoration stratagiss for camrnercial fishing, recreation and tourism, and subsistence
inzlude promoting recovery of the service as aoon as possible through such means as insreasing
the availability, reliability, or gquality of the resource on which the service depends. For some
resourcas, this may take the form of ingreasing availability in the long run through improved
resource management or providing replacement resources. Strategies for recreation and tourigm
and subslstence also Include removing or reducing residual oil if treatment is cost sffective and
less harmful than leaving tha oil in place,

1iThe m?orma’tloH in this sectnon is expeeted to change over time as the
restaratton program adapts to new Information, For example, population decfine or sublethal
effects may be documentsd for new resources, scme resourcas may begin to recovar, and
chjectives and strategies may change in response to new conditions. Hypotheses far why
resources are not recovering are particulary susceptible to change as prevaliing hypotheses are
tested and new ones are formed,

New scientific data will be incorporated into restoration decisions without the nead to changsé
the plan. However, changes will be reported in the Trustee Council’s annual status report.

NPT REE e O
o ot Bt Al et M i

ARCHAEOLOGICAL RESOURCES

Injury and Recovary

Twenty-four archaegological sites are known to have been adversely affected by cleanup
activities, or looting and vandalism linked to the oil spill. Injuries inciude theft of surface
artifacts, masking of subtle clues used to identify and classify sites, violation of ancient burial
sites, and destruction of evideance in layered sediments, In addition, vegetation has been

TOTAL P.B&
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HARLEQUIN DUCKS

RAFT
- Injury and Recovery

Harlequin ducks feed in intertidal and shallow subtidal habitats where most of the spilled oil was initially

stranded. As a result, harlequin ducks were severely affected by the oil spill in western Prince William—----—--—----
Sound and, possibly, throughout the oil spill area. More than 200 carcasses of harlequin ducks were

found in 1989, mostly in Prince William Sound, and it is estimated that about 1000 (?) actually died as

a direct from the spill. In addition, in 1989 and 1990(?), elevated concentrations of hydrocarbons and

their metabolites were found in the bile of 40% (?) of the harlequin ducks collected in western Prince

William Sound, and many of them were in poor body condition. Evidence of exposure to hydrocarbons

continued through at least 1993.

Baseline data on prespill populations and productivity of harlequin ducks are very poor. The resident
prespill population of harlequin ducks in western Prince William Sound was estimated to be 2000 (?),
and this population increases by about 10,000 with an annual influx of migrants during the winter
season. OQutside Prince William Sound, populations of harlequin ducks range from hudnreds to many‘
thousands on the Kenai coast, Kodiak and Afognak islands, and along the Alaska Peninsula. -~ -~ -

Since 1989, very few broods of harlequin ducks have been found in western Prince William Sound in
comparison to the eastern sound, but it is not clear how much of this difference is due to the oil spill
or to geographic differences in the availability of preferred nesting habitats. In addition, there is some
evidence that numbers of molting harlequins, which gather in substantial numbers in the western part
of the sound, have declined during post-splll surveys. Outslde Prince William Sound there is little
evidence of injury to harlequin ducks, but...

In the absence of strong baseline data, it is not clear whether and to what degree harlequin duck
populations and productivity remain depressed. To the extent that i mjurles ‘persist, there are at least two
possible explanations: First, harlequin ducks may not yet have recruited a sufficient number of breeders
into the population due to the initial loss’ of birds in the first year or two after the oil spill. Second in
some local populations, harlequms could’ continue to be’ exposed 1o hydrocarbon contammatlon by
feeding on mussels at oiled beds. 'In this latter case,’ "however, there is'little mtormatron about how
such exposure would affect the physrology and reproductlon of harlequm ducks L e
The Trustees continue to cIassify the harlequin duck as a nonrecovering injured species. This
is a conservative assessment given the significant initial |mpact on-the. speC|es and the potentlal
that its populatlons and productlwty remain- depressed S T e e Lo T T ORI

TR RS I

s SR AR

Recovery Oblectlve T S Rt AT F R USSP F AT STOE PP T T T O
Harlequin ducks will have recovered When the populatlons in western (0|Ied) and eastern
(unoiled)Prince William Sound ‘exhibit'similar structure’ (e. 9.5 age and ‘sex ratios) ‘and’ behavror
or there is ewdence that differences in the eastern and‘western’ parts of the sound are. due to
geography Increasmg trends i |n densmes of’ breedlng and moltlng harlequms orin numbers of
broods in Western Pnnce W|II|am Sound Wl” be consndered to be lndlcatlons that recovery lS
underway

Restoration Strategy., 4 . .
Research. Studies that explore the hypothesns that harlequm ducks contmue to be exposed to and
affected by hydrocarbon.exposure.are.appropriate...There alsoji is.need to better,understand- the
relatlonshlps and mterchange among populatlonSIOf harlequm ducks iinithe oil; sp|II area::r.d, |

S N B N A IA LT NN Eh R S VI A S AT SRS .:»...’..s‘.‘-.:la:: by
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local populations of harlequin ducks, cleaning oiled mussel beds may, hasten frecovery.
Information on relationships among reglonal populatlons would enhance future management of
the species.

Monitor recovery. Monitor the size and structure of breeding and postbreeding populations in
Prince William Sound, as well as numbers and distrubutions of young birds in broods.

Protect harlequin ducks and their habitat. Harlequnn ducks are hunted for.subsistence and sport.
Since 1991 the Alaska Board of Game has shortenen the season for Iegal sport harvest of
harlequins and reduced the daily bag limit to protect the resident population. The Trustees
anticipate that such restrictions will continue until harlequin ducks are considered to be
recovered.

Harlequin ducks nest in riparian habitats and forage and breed in coastal and estuarine habitats.
Protection of habitats used by harlequin ducks will benefit their populations and is a prime
consideration as the Trustees evaluate and acquire upland habitats through the large and small
parcel habitat protection programs.

L



Cutthroat Trout & Dolly Varden Char

INJURY AND RECOVERY
A study to asses the injury to Dolly Varden char and cutthroat trout was conducted in 1989, 1990,
and 1991. The study indicated that fish grew more slowly in oiled areas than in unoiled areas.
Dolly Varden subadults and adults grew 24 % and 22 % slower in oiled areas than in unoiled. For
Cutthroat trout it was 36% and 43%. This difference persisted through 1991 for cutthroat trout,
but not for Dolly Varden (growth in the unoiled area decreased for this species in 1991).
(Although survival rates for both species were less in oiled areas than in oiled areas, the differences
/=] were not statistically significant.

Dolly Varden char and cutthroat trout feed extensively in the nearshore marine habitat. The
scientists who conducted the study theorized that the slower growth may be due to a decline in
nearshore food sources caused by the spill and cleanup, or due to direct exposure to oil itself.

There ’is‘Vl'no data more recent than 1991 to indicate whether these resources are recovering. —Tn—
—addition, the original study compared growth and-survival rates-in-twe-oiled-streams-with-those-

in three unoiled streams. This small study size-makes-it-difficult to conclusively rule out the

possibility that natural environmental conditions-may -have played a part in the study’s conclusions.

RECOVERY OBJECTIVE

Because of questions concerning the degree and extent of injury, it is not possible to formulate a
recovery objective. [Note to reviewers: This is inconsistent with what I wrote above. Either
we should decide we don’t know if it was injured, and take it off the injured resources list,
or we can formulate a recovery objective. But to say, "we know it was injured because it
grew slowly but we don’t know how to tell if it recovered" appears illogical. In addition,
ADF&G, at the urging of EVOS, has spent S years restricting sport fishing for Cuts on the
basis of this data. If we now say, "OOOOps, we were wrong. You were in error to rely on
us. It was OK to go ahead and harvest." We better be SURE of ourselves.]

Restoration Strategies: FY 97 and Beyond

Research to Improve Management. In FY 96, the Trustee Council authorized the first year of
a three-year program to determine the relationship between resident and anadromous
cutthroat tout. The results of this research will provide information to allow the Alaska
Department of Fish and Game to better manage the species in Prince William Sound.

Past: FY 96 96145, Relations bet Anadromous and Resident Populations $200,000
Projected Future: FY 97 \145, Relations bet Anadromous and Resident Populations $200,000
FY 98 \145, Relations bet Anadromous and Resident Populations 100,000

Total: $500,000

Draft 11/15/95




Monitoring Recovery. The FY 96 research project discussed above may provide additional
information to help interpret the 1989-91 studies that documented the injury. If final or
interim results of the project indicate that cutthroat trout and Dolly Varden char remain
injured, recovery monitoring may be required. Thus, the decision to authorize recovery
monitoring for cutthroat or Dolly Varden monitoring must await at least interim results of
Project 96145. Thus, if a monitoring project is needed, it is unlikely to be funded before at
least FY 98.

Supplementation to Protect Wild Stocks and Enhance Sport Fishing. Prince William Sound is
the north- and west-most range of cutthroat trout, and the resource does not exist elsewhere
in the spill area. Cutthroat stocks known to exist in the Sound are few, rarely number more
than 1,000 fish, and are geographically isolated from each other. Cutthroat trout have a
limited home range and do not migrate over great expanses of water. These small populations
are vulnerable to exploitation, habitat alterations, and other natural- or human-induced
changes.

In FY 94 and 95, the Trustee Council funded a program to increase the rearing and spawning
habitat for cutthroat trout. By augmenting the small population on the edge of its range, the
projects both enhance sport fishing and may make cutthroat trout populations less vulnerable
to natural- or human-induced changes.

The habitat improvements were undertaken on five streams in Prince William Sound.
¢  Gumboot Creek, Eshamy Bay '
¢  Otter Creek and Otter Lake, Knight Island
s  Shrode Creek into Shrode Lake, Culross Island
e  Sockeye Creek and Lake, Knight Island
¢  Rocky Creek and Bay, Montague Island

The Trustee Council authorized project monitoring in FY 96 to determine the success of the
previous two years supplementation activities. Two additional years of monitoring is expected.
The need and utility of future supplementation activities for cutthroat trout will be determined
once this monitoring determines the success of past supplementation activities.

Past: FY 94 96043, Cutthroat & Dolly Habitat Restoration in PWS (See Note)
FY 95 95043, Cutthroat & Dolly Habitat Restoration in PWS $134,800
FY 96 96043B, Cutthroat.... $40,400
Projected Future: FY 97 \043B, Cutthroat... $27,700
’ FY 98 \043B, Cutthroat... ' $27,700
FY 99 \043B, Cutthroat... : $26,400

Total: $257,000

Draft 11/15/95




Brachyamphus Murrelets L £
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The Brachyramphus murreletiﬁ;clude two species, marbled and Kittltitz’s.
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Injury and Recovery

The Prince William Sound-northern Gulf of Alaska is a key center of abundance for
Marbled Murrelets, which range from northern California to the Aleutians and in Asia south
to Japan. Population size in Alaska, including in the southeast, is on the order of a few
hundred thousand birds. Kittlitz’s Murrelet is a little-known seabird found in the northern
Gulf of Alaska, the Aleutian Islands, and on both sides of the Bering Sea. Its world
population may number only a few tens of thousands, many of which are found in the oil
spill area. The Kittlitz’s murrelet is a candidate for federal listing as a Threatened or
Endangered Species [check this]. The Marbled Murrelet is federally listed as Threatened
in Washington, Oregon, and California; it is also listed as Threatened in British Columbia.
Both murrelet species are highly vulnerable to contact with floating oil.

Qi Sorll Movtuc (e

Carcasses of more than murrelets were recovered following the oil spill. Of these, 612
were identified as marbled and __ as Kittlitz’s. Undoubtedly many more murrelets were
actually killed by the oil but not recovered on beaches. Given the importance of the oil
region to Kittlitz’s Murrelets and the small size of its world population, the oil spill may
have had a greater effect on this species than on any other species. The current status of
the Kittlitz’s Murrelet population and the extent to which it may have recovered from the
oil spill are not known.
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The Marbled Murrelet population was in decline in Prince William Sound before the oil
spill. Causes of the pre-spill decline are not known, but the oil spill probably increased the
rate of its decline. It is estimated that the oil spill may have killed - % of its Prince
William Sound population at the time of the oil spill. Population estimates for Marbled
Murrelets in Prince William Sound are highly variable, and trend data do not yet indicate
a statistically significant increase in post-spill numbers. Whatever factors accounted for the
apparent pre-spill decline in the Marbled Murrelet population may compromise or mask any
recovery from the effects of the oil spill.

Recovery Objectives

Marbled Murrelets will have recovered when population trends are increasing. No recovery
objective can be identified for Kittlitz’s Murrelets at this time.

Restoration Strategy
Monitor Recovery. Conduct boat surveys of marine birds in Prince William Sound in 1996
and possibly thereafter to detect a statistically significant increasing population trend for

Marbled Murrelets.

Conduct Research. Continued research on the relationships of seabird production to the



availability of forage fish may shed light on the pre-spill decline of the Marbled Murrelet
and suggest management actions to help reverse that decline and any lingering effects of the
oil spill. Conduct study on the life history and ecology of Kittlitz’s Murrelet and use to
assess the status of the species and, if appropriate, identify a recovery objective.

Protection and Management. It has been suggested that the incidental deaths of murrelets
in gillnet fisheties could be a factor in the deline and lack of recovery of Marbled Murrelets.
Data from fishing boats in Prince William Sound in 1990 and 1991, however, suggest that
gillnet mortalities are not significant. Additional information on the level and distribution
of gillnet mortalities could enable a more thorough assessment of this factor potentially
limiting recovery of murrelet recovery.



Recovery Strategies

Clams

Monitor Recovery. There are no current plans to initiate or continue studies on the
abundance and productivity of clams. If conducted, however, additional monitoring of
coastal habitat index sites would yield insights about the status of clams. Some aspects of
the Nearshore Vertebrate Predator project (96025) may shed light on the health of clams
as prey for top predators in intertidal and nearshore habitats.

Accelerate Recovery or Enhance Population. In 1995 the Trustees supported initiation of
a pilot project to raise little-neck and other clams in nurseries and to use them to reseed
natural clam beds. The purpose of this work has been to restore services lost to subsistence
users in oil-spill communities (see Subsistence). Given satisfactory progress and favorable
economic analyses, this program could be extended and expanded.

Cutthroat Trout

Monitor Recovery. There are no current plans to initiate studies to monitor growth rates
or numbers of Cutthroat Trout and Dolly Varden. Depending on the results of the study
mentioned below (see Research), limited additional monitoring may be appropriate.

Conduct Research. In FY 1996 the Trustees are supporting a new study to explore
relationships among resident and anadromous forms of Cutthroat Trout in streams in the
oil-spill area. This study should yield insights that will enhance management of cutthroats
at the northern extreme of their range, and may yield information that will aid interpretation
of results on growth rates obtained during the Natural Resources Damage Assessment.

Protection and Management. Currently the Alaska Board of Fisheries has reduced creel
limits on Cutthroat Trout in the oil-spill area. These restrictions will remain in place until
the species is recovered or fisheries managers determine that the restrictions are no longer
necessary.

Dolly Varden

Monitor Recovery. There are no current plans to initiate studies to monitor growth rates
or numbers of Cutthroat Trout. Depending on the results of the study mentioned below
(see Research), limited additional monitoring may be appropriate.

Conduct Research. In FY 1996 the Trustees are supporting a new study to explore
relationships among resident and anadromous forms of Dolly Varden and Cutthroat Trout
in streams in the oil-spill area. This study may yield information that will aid interpretation
of results on growth rates obtained during the Natural Resources Damage Assessment.

Harbor Seals



Monitor Recovery. Continue surveys at index sites in Prince William Sound to detect trends
in numbers of pups and molting adults.

Conduct Research. Continue studies to understand the Harbor Seal’s pre- and post-spill
population decline in Prince William Sound. Potential factors include changing food
supplies (e.g., species composition and abundance), predation by killer whales, disease, and
mortalities through subsistence take or incidental take associated with fisheries.

Accelerate Recovery or Enhance Populations. No direct means of restoring or enhancing
numbers of Harbor Seals have been identified.

Protection and Management. Continue efforts to provide information on the status and
conservation needs of Harbor Seals to subsistence hunters. [Say something about
disturbance at glacier haulout sites?]

Intertidal Organisms

Monitor Recovery. Currently there are no plans for additional monitoring of at coastal
habitat index sites. Such monitoring has been suggested, and, at the least, monitoring the
recovery of Fucus species in the upper intertidal zone is probably desirable.

Conduct Research. Continue the Nearshore Vertebrate Predator project (96025), aspects
of which address the status of key invertebrate prey of top predators in intertidal/nearshore
habitats.

Accelerate Recovery or Enhance Populations. See Clams. Otherwise, no feasible ways to
restore or enhance numbers of intertidal organisms have been identified.

Killer Whales

Monitor Recovery. Continue limited monitoring of AB pod until the disintegration of the
AB is complete or it is determined that recovery is not likely. Long-term monitoring of
Killer Whales is an on-going agency responsibility.

Conduct Research. [say something about predation on Harbor Seals?]
Mussels

Monitor Recovery. Aspects of the Nearshore Vertebrate Predator project concern the
distribution, abundance, and structure of mussel populations in relation to top predators in
intertidal/nearshore habitats. This study will give insight into the recovery status of mussels
in Prince William Sound.

Accelerate Recovery or Enhance Populations. A final report on the pilot project to clean
mussel beds is due in FY 1996. Any further clean-up efforts must follow a full evaluation
of the results of the pilot effort.



Pacific Herring

Monitor Recovery. Continue surveys of spawning biomass, but phase out Trustee Council
support to allow a transition to normal agency management. Monitor disease levels in
herring population.

Conduct Research. Complete current projects aimed at identifying oceanographic and other
factors that influence herring productivity (SEA Program, 96320 projects and 96166), on the
effects of oil exposure on herring eggs and larvae (96074), on genetic stock identification
(96165), and on the relationship between disease outbreaks and stress from exposure to oil
(96162). Develop index of larval survival as an alternative to spawning biomass as a means
of predicting population abundance (96166). Initiation of new studies, if any, must follow
completion and evaluation of the results of existing projects.

Protection and Management. On-going surveys of spawning biomass provide a basis for
managing (e.g., closures, as in 1993-95) the commercial fishery in Prince William Sound.
The research now in progress will benefit future management and recovery efforts (e.g.,
better control of "pound" fisheries to diminish chances for disease outbreaks).

River Otters

Monitor Recovery. Continue to monitor exposure to contaminants and habitat use of River
Otters in Prince William Sound through the Nearshore Vertebrate Predator project (96025).

Protection and Management. The Alaska Board of Game recently closed Montague and
Knight island areas in western Prince William Sound to trapping of River Otters. This was
done to ensure that trapping activities would not complicate recovery monitoring and
research on this species. The restrictions will remain in place for the duration of the study
and, depending on the what is learned about the status of River Otters, longer if necessary.



Pigeon Guillemot R FT

Although the Pigeon Guillemot is widely distributed from California to the Chukchi Sea in
North America and on the Siberian coast south to the Kamchatka Peninsula, nowhere does
it occur in large numbers or concentrations. Boat surveys in Prince William Sound in 1972-
73 indicated a population of about 14,600. Like the Marbled Murrelet, the pigeon guillemot
was apparently declining in Prince William Sound before the oil spill. Fortunately, studies
in-the 1980s provide pre-spill data on breeding biology, diet, and numbers at Naked Island
in Prince William Sound. Pigeon guillemots feed in shallow, nearshore waters and both the
birds and their prey are vulnerable to oil pollution.

Injury and Recovery

The pre-spill decline of the pigeon guillemot complicates interpretation of post-spill effects.
However, more than 500 pigeon guillemot carcasses were found following the oil spill, and
it is estimated that as much as 10-15% of the Gulf of Alaska population may have died.
Declines along oiled shorelines in Prince William Sound were greater than along unoiled
shorelines.

Numbers of pigeon guillemots on post-spill surveys in Prince William Sound have been
highly variable, and there is not yet statistically significant evidence for a population
increase. The factors responsible for the guillemot’s pre-spill decline may compromise or
mask recovery from the effects of the oil spill.

Recovery Objective

Pigeon guillemots will have recovered when its population in Prince William Sound is stable
or increasing.

Recovery Strategy

Monitor Recovery. Continue boat surveys of marine birds in Prince William Sound in 1996
and possibly thereafter to document stable or increasing population of Pigeon Guillemots.

Conduct Research. Continue studies on the relationship of seabird productivity to the
availability of forage fish to explore whether food is limiting recovery of guillemots. Also
test guillemots to see whether there is on-going exposure to oil, perhaps through food
obtained in nearshore habitats.

Accelerate Recovery or Enhance Populations. There are few, if any, feasible ways to
directly accelerate recovery of this species. Under certain circumstances artificial nest boxes
can augment natural nest sites used by guillemots, but nest boxes are not likely to be useful
in the present situation.

Protection and Management. The results of studies on seabirds and forage fish may suggest
management actions that benefit Pigeon Guillemots, but none have been identified to date.



DRAFT

Common Loons are present in the oil-spill area primarily as spring and fall migrants and as
wintering birds. Seasonal populations of loons in the spill area are not known, but can be
presumed to be a small, perhaps a few thousands at the most. Loons are highly vulnerable
to oil on water.

Common Loons

More than ____ loon carcasses were recovered following the Exxon Valdez spill. Of these,
at least _ were Common Loons. Given that Common Loons are not numerous, the oil
spill could have caused significant mortality at the population level. Because of the timing
of the spill, both winter residents and spring migrants were probably affected, but the
breeding grounds of the loons using Prince William Sound and the rest of the oil-spill area
are not known.

The recovery status of the Common Loon is not known. Comparisons of pre- and post-spill
surveys indicate that numbers in Prince William Sound...

There is no evidence that Common Loons were declining before the oil spill, but baseline
data are few.

Recovery Objective

Common Loons will have recovered when the Prince William Sound population has
returned to pre-spill levels.

Recovery Strategy

Monitor Recovery. Continue boat surveys for marine birds in 1996 and possibly thereafter
in Prince William Sound to detect population trend and abundance. March surveys will be
most appropriate, since this was the season in which the spill occurred and there is no
information on the origins of loons in the sound at this or other seasons.



Black Oystercatcher
Injury and Recovery

Black Opystercatchers are widely distributed on the north Pacific coastline from Bristol Bay,
Alaska to Baja California. An estimated 2,000 oystercatchers were in the oil-spill area prior
to the Exxon Valdez Oil Spill. Some oystercatchers live in the spill zone year-round, while
others migrate south during the winter. Since oystercatchers spend their entire annual cycle
in or near intertidal habitats, they are highly vulnerable to oil pollution.

Only nine oystercatcher carcasses were recovered following the spill, but it is estimated that
the oil spill may have killed as much as 20% of the spill-zone population. Population
abundance in Prince William Sound has declined since the oil spill, as have numbers of
breeding pairs. In addition to direct mortality from oil, there also were apparent sublethal
effects, including slower growth rates of chicks on oiled versus unoiled shores in Prince
William Sound. Hatching and fledging rates, however, have not differed between oiled and
unoiled areas.

In the Restoration Plan the Trustees classified the Black Oystercatcher as an injured-but-
recovering species. This judgement was based in part on information obtained from on the
heavily-oiled Green Island, where the number of breeding pairs increased from 1989-1993.
Since oystercatchers on Green Island may not be representative of a trend in Prince William
Sound more broadly, it is prudent to consider the status of the Black Oystercatcher as
"recovery unknown" until additional information is obtained.

Recovery Objective

The Black Oystercatcher will have recovered when there is an increasing trend for the
Prince William Sound population and when reproductive success and chick growth rates in
oiled areas are sustained within normal bounds.

Recovery Strategy

Monitor Recovery. Continue to use marine bird boat surveys in 1996 and possibly thereafter
to detect an increasing trend in the Black Opystercatcher population in Prince William
Sound. At present, there are no plans to monitor reproductive success is planned.

Research. Data gathered through the Nearshore Vertebrate Predator project (96025) will
shed light on health of the intertidal ecosystem and its top predators, including
oystercatchers. Depending on the results of the 1996 boat survey in Prince William Sound,
it may be appropriate to consider additional research on the status and limitations on the
recovery of oystercatchers. :



COMMON MURRES
Injury and Recovery

There are about 12 million common and thick-billed murres in Alaska, including about 1.4
million in the Gulf of Alaska region. About murres nest at colonies within the area
directly affected by the Exxon Valdez oil spill. Murres spend much of their lives on the
water and are highly vulnerable to floating oil. About 75% of the 30,000 oiled birds picked
up following the oil spill were murres, and most of these were Common Murres.

Comparisons of pre- and post-spill surveys at the major colonies in the oil spill area--
Chiswell and Barren islands, the Triplets, and at Puale Bay (Alaska Peninsula)--suggest that
between 120,000 to 134,000 murres were killed by contact with the oil. The oil arrived in
early April just as the murres were congregating at the colonies in anticipation of breeding.
If the estimates of mortality at these colonies are adjusted to reflect the birds that were
killed while feeding at sea and therefore not counted on the colony surveys, numbers of
murres at these colonies declined by 35-70% following the spill.

In addition to direct mortalities of murres, there also was evidence that the timing and of
reproduction was disrupted and productivity reduced at breeding colonies in the oil-spill
area. For example, at the Barren Islands egg laying was about one month later than at the
unoiled Semidi Islands during 1989-1991. At the Chiswell Islands, no egg laying was
observed in 1989, and laying was late in 1990. Although pre-spill data on murre productivity
at these colonies is weak, it appears that by 1993 reproductive timing and success were again
within normal bounds.

Normal reproductive activity at oil-spill colonies is a sign that recovery is underway. There
is need for additional surveys to document whether there are increasing populations of adult
murres at index colonies. The complete recovery of murres following the oil spill could be
compromised or masked due to environmental factors that influence such things as the
availability of forage fish as prey for adult and young murres.

Recovery Objective

Common murres will have recovered when populations trends are increasing significantly
at index colonies and productivity is sustained within normal bounds.

Restoration Strategy

Monitor Recovery. Conduct additional population surveys at the Chiswell and Barren
islands and at Puale Bay during 1996-1999. Continue to monitor productivity at Barren
Islands colonies in conjunction with related projects studying relationships between forage
fish populations and seabird productivity.

Accelerate Recovery or Enhance Populations. There are few feasible ways to directly
accelerate recovery of murres nesting at colonies where their populations were reduced by



the oil spill, but, given that recovery is underway naturally, no such measures are needed at
this time. There are suggestions, however, that the Trustees should support additional
efforts to enhance murre populations through removal of introduced predators on islands
with murre colonies.

Conduct research. Studies of the genetic relationships among murres in the Gulf of Alaska
region and Alaska more broadly could contribute information on the geographic extent of
injury from the Exxon Valdez oil spill and guide management activities (such as removal of
introduced predators) that will aid spill-area murre populations. Studies on murre
productivity in relation to the availability of forage fish will contribute to the broader
understanding of the Gulf of Alaska ecosystem.



Stan

Note #1: The first time I read thru, I thought you were taking strategies out altogether, so I
crossed it out on the first few pages. Then when I was smart enough to read farther, I was
mistaken, so I went back and crossed out (in red) my first cross-outs. Please ignore my
confusion. Sorry.

Note #2: This is a minor point. I think this § is the place to take note of the tremendous
natural variability in the environment. You do note it at the end of the next paragraph, but. -
its such an 1mportant oint that I'd move it up. How about, "In general, resources and

@ré recovered when they return to conditions that would have existed had

For resources that

were in decline before the spill,

BED. Note #3: Strategies. I think the organization of strategies by recovering
resources, non-recovering, recovery unknown, is an artifact of the past. You (Stan) don’t
think or talk about them that way. Instead, you think about them in terms of...Monitoring
(when we monitor); Research (why we research), Management/Enhancement...That is the
way we talk about it, so I’d write it that way. So, I didn’t really edit this part.

Note #4, Archaeology. The 1995 Workshop asked for a change in restoration objective.

I’m not sure its a good change, but we should explicitly consider it and accept, reject, or
change it. Thus, you might add the following note: [Note to reviewers: Should we add the
1995 workshop recommendation? "Return artifacts to the spill area when facilities are
adequate to receive them.’]

Note #5, Bald Eagles. Two comments.

e 1st, T approve of putting short management intent in the recovery objectives, if it can be
done briefly. Once we do, they are complete by themselves. Otherwise, once they are
separated from the injury statement (which happens a lot), they appear sort of off the
wall.

¢ 2nd, the word "considers to be recovered" means "we thought about it carefully and we
believe". Its OK. I used the word appears which I (probably incorrectly) meant to
mean "the data indicates that." My mtent was to make it more fact-based and less
value-based decision. If we put the £ h nce this problem goes away.

* So, I'd change it one of two ways. "} bald eagles have recovered from
the 3effects of the spill." Or, "Because population and productivity are at or above
prespill levels, the Trustee Council considers..."




-

Note #6. Black Oystercatchers. I have no suggestions for changing the recovery objective,
but as it reads now, it indicates 400 died, once normal birth rates are established and we get
one more, its recovered. (By my calculations that means we’re still down 399).

Note #7. Commer01a1 Flshmg Change the objectlve as foliows

Note #8. Common Murres.
Same problem as black oystercatchers. We lost 40% of the pop. They’re breeding
again so they’re recovered. Doesn’t ring any intuitive bells. That would be like saying
if we had a major population loss without any breeding problems, recovery occurred
almost instantaneously.

Note #9. Cutthroat Trout. The two sentences I’d add are: "Prince William Sound is the
north- and west-most range of cutthroat trout, and the resource does not exist elsewhere in
the spill area. Cutthroat stocks known to exist in the Sound are few, rarely number more
than 1,000 fish, and are geographically isolated from each other."

Note #10. Designated Wilderness Areas. I'd add this paragraph (and possibly take out stuff
in the first.)
Oil remains in isolated pockets in these wilderness areas. Although the oil is
disappearing, it will be decades before the wilderness returns to its pristine condition.
As a result, direct injury to wilderness and intrinsic values continues. The massive
intrusion of people and equipment associated with oil-spill cleanup has now ended.

If need to combine them together, How about:
"The oil spill delivered oil in varying quantities to the adjoining waters of the seven
areas within the spill area de31gnated as w11demess areas or wﬂdemess study areas. od

an unprecedented imposition of people, noise, and activity on
e area’s undeveloped and normally sparsely occupied landscape. As of 1995, oil
remains in isolated pockets in these wilderness areas. Although the oil is dlsappeanng,
it will be decades before the wilderness returns to its pristine condition. As a result,
direct injury to wilderness and intrinsic values continues. The massive intrusion of
people and equipment associated with oil-spill cleanup has now ended.




Note #11. Dolly V. The population model of R106 predicts recovery by 1999 with fishery
closure, and approx 2005 without. (Figure 1, page 5). I don’t know if there was a fishery
closure, but we might check it out.

Note #12. The age/six stuff appears off-the-wall. I understand why its there, but no one
else who isn’t a Hadu scientist will. I’d introduce it as something like: "Harlequin ducks
will have recovered when reproductive rates in oiled habitat are equivalent to those in similar
unoiled habitat. However, scientists have difficulty determining the population or
reproductive rates of harlequin ducks and may therefore use proxy indicators, For that
reason, will be considered to be recovered when populations in similar habitat in eastern and
western Prince William Sound have similar age and sex rations and breeding-season
behavior."

Note #13. T don’t like this write-up. It seems to say to me that the greatest oil is at 20m
depth (untrue); that little evidence of oil is found (untrue), and that all surface oil is gone
(untrue). The recovery objective essentially says its all recovered (untrue). I'll try to do a
draft later today.

Note #14. Sockeye salmon. We need to say something about the recovery of Kodiak
Salmon, and about the non-injury to other stocks. I've got stuff to add, but it may be too
long.

While low return-per-spawner for the Kenai River is expected following the peak
escapement years of 1986-1989, the 1995 return was the lowest since ADF&G began
keeping records in the early 1970s. However, the overall return was not unusually low,
and the run has met escapement goals every year since the spill [Is this true?]. Because
escapement goals were met in 1995 and appear likely to be met in the future, the run
and return-to-spawner averages are eventually expected to return to normal levels. The
time required for this recovery is not known.

Analysis of the 1992 and 1993 data indicated that the Red Lake zooplankton
communities and nutrient levels recovered to the level measured in 1986, before the oil
spill. While Red Lake smolt counts appear to remain below optimum levels, the adult
returns in 1994 met escapement goals. For Akalura Lake, 1990 zooplankton densities
and low smolt numbers demonstrated a reduced nursery capacity in the lake. The 1994
return did not meet escapement requirements. [This needs to be updated.]

The Frazier and Afognak lake systems on the Kodiak Archipelago, and the
Chignik/Black Lake system on the Alaska Peninsula also experienced overescapement
due to fisheries closures in 1989. However, for theses systems, post-spill data did not
show evidence of injury.

Note #15. Subsistence. The 1995 Workshop asked for a change in restoration objective.
I'm not sure its a good change, but we should explicitly consider it and accept, reject, or
change it. Thus, you might add the following note:

[Note to reviewers: The subsistence work group at this year’s Restoration Workshop



recommended that the recovery objective be revised to include: "Subsistence will have
recovered when subsistence users’ diet composition and harvest effort exist at pre-spill

levels, and when the youth of the community have had the opportunity to learn
subsistence skills first hand.” ]



Possible language for the third part of the recreation objective:

Archaeological repositories:

None of the archaeological artifacts collected during spill response, damage assessment,
or restoration is stored within the spill area. The artifacts are stored in the University of
Alaska Museum in Fairbanks and the Federal Building in Juneau. Native communities
in the spill area have expressed a strong interest in having these artifacts returned to the
spill area for storage and display.

The Alutiiq Archaeological Repository in Kodiak, whose construction costs were partly
funded by Trustee Council, is the only appropriate artifact storage facility in the spill
area. In 1995 the Trustee Council authorized a comprehensive community plan for
restoring archaeological resources in Prince William Sound and Lower Cook Inlet,
including strategies for storing and displaying artifacts at appropriate facilities within the
spill area.

Archaeological Resources Recovery Objective:

Archaeological resources are nonrenewable: they cannot recover in the same sense as
biological resources. Archaeological resources will be considered recovered when spill-
related injury ends; looting and vandalism are at or below pre-spill levels; and the

artifacts and scientific data which remain in vandalized sites are preserved §

File: H:\home\bobl\transfer\morearch



S h GoaIsAObjectives, and-Strategies-

This chapter presents goals, objectives, and-strategtes for restoration. The first part of this
chapter discusses goals,/objectives, and-strategies in general. The second part describes the
nature and extent of injury and recover the recovery objective—and-therestorationstrategy
for each injured resource and service discussed in Table 2 in Chapter 4. Detailed information on
injury bjectives;—and-strategies can be found on the following pages:

Resource or Service Page

Commercial FISRIfG .. e s ncnican: cmaiddisidmas iR Mais R AnidE 41
COMIPIOTTIVILIIIES & s s s o s 6 1 mopiis % 0 30 i sl 0 g oo g 3 o alee 42
Cutthroat TrOUT : & « w5 5 & w5 & 5 @ 5o f% % 25 % ¥ 56 %5 56 & @ 8 s 6 6 8 568 0 @85 # 42
Designated Wilderness Areas . ....... ..ottt inrssiiossassnsns 43
DOV ATACHE 5.5 1) & 5.5 D e sl B 2 5 e o a5 B ohe 1 ke, i 0 w5 15 i T s 43
HarborSeadls s s i s s nsnswmus imms samvsmumsmmas s wgs immusionnssss 44
HARIEQOIBADEIORE | & 56 ol b s 55 s @5 o RS B g o S atrng) 5 5 eue e e 5 o1 e e e on s 45
Intertidal QFPEMRISITIS ;s s s snss sumnrasntam e v s B A S 85 X 6% wsw 46
Mesiod Moot 1i4ilid5 (Bacdle K KEHEREISE) 111 &g
MUSEBIS . ivswsnansismms i FaimN i WRBs WM iFM DS £5 RN EE N85 008 47
Parific HEEEINE! .o m s ava m e o6 55 e s/ oen o5 o i e o' sn) o e oo i (e o S o5 oy B 48
PAeBiVe lJSE i ussmmsinnprien s amas &8ss e ses @ 5e aa s ¥ o 49
Pigeon BUIIEMET - s v isssinunssue s @ B0 s X9 0a 5 R0 # 2 WXL 6 0% w6 08 49
Pirilc BAINTOI & 55 v 5 0 s cmig s s mw 5 @ 8e m ki e ommess mes s g s s ilslaa % 49
Recreation and ToUrMSM . . ...ttt v v it ittt it s e st s et ne s annsnan 50
River DHErs s v isaviveris e ni imms iGN B im S B3 IR B Y i 6 8T 556 08 Es @ 51
BECKTISE & 5 im0 556 5 5 vg o5 o156 ot o o .m0 g 1o sl e 02, 2 2 BT 52
SEHDMEIB «nmusomns A B85~ @ ms « 58568 s 88 EE8 e ME N Enmne S nS s8N 52
Sedifénts issssimmisin@s iR Nl IBRNIFNES BN HEEREI AR MRS FH RO 53
SeckeyeBalmon . .....cccivcsinnssaB B aE B R E s E BN ES W RS b3
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Overview

The goal of restoration is recovery of all injured resources and services. Recovery is to be
sustained by healthy, productive ecosystems that maintain naturally occurring biodiversity. All
restoration actions must be directed toward this goal.

OBJECTIVES: Measurable outcomes of restoration

The objectives of the restoration program are measurable conditions that signal the recovery

of individual resources or services. They are the yardsticks against which the success of the

program is measured. o &

In general, resources and services will have recovered when they return to conditiop$ that would

have existed had the spill not occurred. Because it is difficult to predict conditighs that would

have existed in the absence of the spill, recovery is often defined as a péturn to prespill
conditions. For resources that were in decline before the spill, like marbled piurrelets, recovery c{
may t a lower level than A
before the spill. For some resources, little is known about their injury”and reeevery
, so it is difficult to define recovery.

G
Where féw little prespill data exist, injury is inferred from comparison of oiled and unoiled areas, : )
and recovery is usually defined as a return to conditions comparable to those of unoiled areas. ¢
Because the differences between oiled and unoiled areas may have existed before the spill, .é §
statements of injury and objectives based on these differences are often less certain than mQ C
those cases where prespill data exist.

g,

¢
o
i

o

populatlon'data since populations undergo natural fluctuations.
recovery can include increased numbers of individuals, reproductive success, |mproved growth
and survival rates, and normal age and sex composition of the injured population.

Full ecological recovery will have been achieved when the population of flora and fauna are )(\,,5
again present at former or prespill abundances healthy and productive, and there is a full $ 3 (’Q«
complement of age classes at the level that would have been present had the spill not occurred. e‘kzpd’
A recovered ecosystem provides the same functions and services as would have been provided pt \\
had the spill not occurred.
\V
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STRATEGIES: Plans of action

A restoration strategy is a plan of action for achieving objectives. Each year, through its annual
or multiyear work plan, the Trustee Council decides which strategies to implement. Restoration
strategies reflect consideration of ecosystem relationships. For example, the strategy for some
injured resources includes research into why they are not recovering, such as declining or
contaminated food sources or disruption of ecosystem relationships.

In this section, restoration strategies are presented under three headings: Biological Resources,
Other Resources, and Services.

Biological Resources

Because restoration strategies for biological resources depend on whe%her—me—reseuﬁee—rs E
strategies are subdivided into those for | U
covering resources, resources that are not recovering, and resources whese { b
recovery s unknown. 5 ,\;}

Recovering Resources. The fact that a resource is recovering suggests that nature will restore it
without intervention, Gensequently; aiid restoration of recovering resources will rely primarily
on natural recovery.

covering, research into factors limiting recoveryR \\/' 1 ?
may not be warranted : ,Cf N wo\f

Because-theseresourees-are

Hewever Additionally, if a resource is not expected to recover fully on its own or if waiting for ;
natural recovery will cause long-term harm to a community or service, appropriate alternative Jd «\&

means of restoration weuld e undertaken. Habitat protection and monitoring are ,59 v g
encouraged, as are general restoration projects that protect the resource from other sources of { Q¢ ,\.
potential injury. (Restoration strategies under "Services" also apply to these resources.) ‘\T%&

arts:

The restoration strategy for recovering resources has three

¢  Rely on natural recovery



. Monitor recovery
e Protect injured resources and their habitats -

Resources Not Recovering. Except for certain protective measures, attempts to restore these
resources without knowing why they are not recovering may be ineffectual or even detrimental.
For this reason, the restoration strategy for these resources emphasizes determining why they
are not recovering, and eliminating threats to the remaining populations.

Where sufficient knowledge about the nature of injury exists, the restoration strategy also
encourages actions to promote recovery. The populations of some of these resources are in a
steep decline and may not recover without help. Furthermore, some of these resources have
subsistence or economic importance and their recovery is linked to the recovery of these
services. (Restoration strategies under "Services" also apply to these resources.)

Research is encouraged, provided it helps explain why a resource is not recovering. Habitat
protection and monitoring are also encouraged. General restoration projects are allowed if they
address factors limiting recovery or if they protect the resource from other sources of potential
injury.

The restoration strategy for resources that are not recovering has four parts:

e  Conduct research to find out why these resources are not recovering
. Initiate, sustain, or accelerate recovery

*  Monitor recovery

¢  Protect injured resources and their habitats

Recovery Unknown. If specialists do not know whether a resource is recovering, it will be treated
in much the same way as a recovering resource. Until more is known about the nature and
extent of injuries and the degree of recovery of these resources, restoration will rely primarily
on natural recovery, aided by menitering—and protective measures.

Because the recovery of these resources is unknown, and, in some cases, the injury poorly
understood, research into factors l[imiting recovery and general restoration projects to accelerate
recovery may not be warranted. Habitat protection and monitoring are encouraged, as are
general restoration projects that protect these resources from other sources of potential injury.

The restoration strategy for resources whose recovery is unknown has three parts:
e  Rely on natural recovery
° Monitor recovery

° Protect injured resources and their habitats

Other Resources



Other injured resources include archaeological resources, designated wilderness areas and oiled
sediment. The strategy for restoring archaeological resources seeks to repair and protect injured
sites and artifacts. The strategy for sediment includes removal or reduction of residual oil and
monitoring. Any restoration strategy that aids recovery of injured resources, or prevents further
injuries, will assist recovery of designated wilderness areas or wilderness study areas.

Services

Commercial fishing, passive use, recreation (including sport fishing) and tourism and subsistence
are services that were reduced or lost because of the spill. Injured resources that support these
services include clams, harbor seals, Pacific herring, pink salmon, sea otters, and sockeye
salmon. The primary way to restore services is to restore the resources on which they depend.

Additional restoration strategies for commercial fishing, recreation and tourism, and subsistence
include promoting recovery of the service as soon as possible through such means as increasing
the availability, reliability, or quality of the resource on which the service depends. For some
resources, this may take the form of increasing availability in the long run through improved
resource management or providing replacement resources. Strategies for recreation and tourism
and subsistence also include removing or reducing residual oil if treatment is cost effective and
less harmful than leaving the oil in place.

Objectives and Strategies by Resource and Service

This section describes the nature and extent of injury and recover he recovery objective;

and-the-restoration-strategy for each injured resource and service

he information in this section is expected to change over time as the
restoration program adapts to new information. For example, population decline or sublethal
effects may be documented for new resources, some resources may begin to recover, and
objectives and strategies may change in response to new conditions. Hypotheses for why
resources are not recovering are particularly susceptible to change as prevailing hypotheses are
tested and new ones are formed.

New scientific data will be incorporated into restoration decisions without the need to change
the plan. However, changes will be reported in the Trustee Council’s annual status report.

ARCHAEOLOGICAL RESOURCES

Injury and Recovery

Twenty-four archaeological sites are known to have been adversely affected by cleanup
activities, or looting and vandalism linked to the oil spill. Injuries include theft of surface
artifacts, masking of subtle clues used to identify and classify sites, violation of ancient burial
sites, and destruction of evidence in layered sediments. In addition, vegetation has been

’Cozgw((@



disturbed, which has exposed sites to accelerated erosion. The effect of oil on soil chemistry
and organic remains may reduce or eliminate the utility of radiocarbon dating in some sites.

Assessments of 14 sites in 1993 suggest that most of the archaeological vandalism that can
be linked to the Exxon Valdez oil spill occurred in 1989 before adequate constraints were put
into place over the activities of oil spill cleanup personnel. Most vandalism took the form of
"prospecting” for high yield sites. In 1993, only two of the 14 sites visited showed signs of
continued vandalism and the link between this recent vandalism and the Exxon Valdez oil spill
remains highly problematical. Oil samples have not yet been analyzed, but oil was visible in the

intertidal zones of two of the 14 sites. I:TS Haic s.H\(R TV‘KC,A
* sle
Recovery Objective AW c(wde ®

Archaeological resources are nonrenewable: they cannot recover in the same sense as biological
resources. Archaeological resources will be considered recovered when spill-related injury ends,
looting and vandalism are at or below prespill levels, and the artifacts and scientific data which
remain in vandalized sites are preserved. Artifacts and data are typically preserved through
excavation or other forms of documentation, or through site stabilization, depending on the
nature of the injury and the characteristics of the site. ;

e Qe Nofef ¥

Restoration Strategy
Repair spill-related injury to archaeological sites and artifacts. Injuries may be repaired to some extent
through stabilizing eroding sites, or removing and restoring artifacts.

Protect sites and artifacts from further injury and store them in appropriate facilities. Archaeological sites
and artifacts could be protected from further injury through the reduction of looting and
vandalism, or the removal of artifacts from sites and storage in appropriate facilities. Opportunity
for people to view or learn about the cultural heritage of people in the spill area would also
provide protection by increasing awareness and appreciation of cultural heritage and would
replace services lost as a result of irretrievable damage to some artifacts.

Monitor recovery. Monitor a small number of sites vulnerable to serious, commercial looting.
BALD EAGLES

\R40, 1448 ¢ , sFcemeal by
Injury and Recovery &uvexs N ’ Cs
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However, |
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BLACK OYSTERCATCHERS

Injury and Recovery

Recovery Objective
Black oystercatchers WI|| have recovered when




Injury and Recovery

were in decline before the spill

] Marbled murrelet populations in Prince William Sound
The causes of the prespill decline are unknown:

§The oil spill probably increased the prespill rate of decline for this species in the spill area,
although the lncremental |n1ury is dlffucult to estlmate Ihe—pepulaﬂen—ef-mapbleﬁnunelets-may

Recovery Objective
Marbled murrelets wull have recovered when population trends ar

Injury and Recovery
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lams will have recovered when
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of the oil spill-{grespil-datarorureiled-controlsites)

COMMERCIAL FISHING

Injury and Recovery

Commercial fishing was injured through injury to commercial fish species and also
through fishing closures. Continuing injuries to commercial fishing may cause hardships
for fishermen and related businesses. Each year that commercial fishing remains below
prespill levels compounds the injury to the fishermen and, in many instances, the
communities in which they live or work.

The Trustee Council recognizes the impact to communities and people of the Prince
William Sound region resulting from the sharp decline in pink salmon and herring .950(%&
@ fisheries in past years. ; } i illi 0 :
\(,,p * ) to help address these issuesthrough the development of amecosystem-based-study-for
\QQQQI/ RPrince-Witiam-Seund” Some of the pink salmon and herring problems may be unrelated
‘g o the spill. However, the Council will continue to address these important problems.

Recovery Objective

mercial fishing will e recovered when\the population levels and distribution of
injured_or replacementfish used by the commexgial fishing industry match conditions



cause of the difficulty of
, the Trustee Council may
use prespill conditions as a sufystitute measiye for conditions that would have existed

Restoration Strategy

The primary method for restoring commercial fishing is to restore the species that are
fished commercially, such as pink salmon, Pacific herring, and sockeye salmon. These
species are discussed elsewhere in this chapter. Three additional parts of the strategy
for restoring commercial fishing are the following:

Promote recovery of commercial fishing as soon as possible. Many communities that rely on
commercial fishing will be significantly harmed while waiting for commercial fish
resources to recover through natural recovery alone. Therefore, an objective of
restoration is to accelerate recovery of commercial fishing. This objective may be
accomplished through increasing availability, reliability, or quality of commercial fish
resources, depending on the nature of the injury. For resources that have sharply
declined since the spill, such as pink salmon, and Pacific herring in Prince William
Sound, this objective may take the form of increasing availability in the long run through
improved fisheries management. Another example is providing replacement fish for
harvest.

Protect commercial fish resources from further degradation. Further stress on commercial fish
resources could impede recovery. Appropriate protection can take the form of habitat
protection and acquisition if a resource faces loss of habitat. The Trustee Council can
also contribute to the protection of commercial fish species by providing information
needed to improve their management.

Monitor recovery. Monitoring the recovery of commercial fishing will track the progress of
recovery, detect major reversals, and identify problems with the resources and resource
management that may affect the rate or degree of recovery. Inadequate information may
require managers to unduly restrict use of the injured resources, compounding the injury
to commercial fishing. (5- Llowets
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COMMON MURRES

Injury and Recovery peL Cafcusses &€

Recovery Objective
Common murres will have recovered when population trends are increasing significantly

at index colonies in-the-spill-area and whenreprodoetive timing
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Recovery Objective
Cutthroat trout will have recovered when growth rates within oiled areas are comparable
to those for unoiled areas

DESIGNATED WILDERNESS AREAS

Injury and Recovery

The oil spill delivered oil in varying quantities to the waters adjoining the seven areas
within the spill area designated as wilderness areas and wilderness study areas. Oil was
also deposited above the mean high tide line in these areas. During the intense cleanup
seasons of 1989 to 1990, thousands of workers and hundreds of pieces of equipment

were at work in the spill area. This activity was an unprecedented imposition of people, 9
noise, and activity on the area’s undeveloped and normally sparsely occupied landscape. 0;’ ’25
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Recovery Objective
Designated wilderness areas will have recovered when oil is no longer encountered in
these areas and the public perceives them to be recovered from the spill.

Restoration Strategy

Any restoration strategy that aids recovery of injured resources, or prevents further
injuries, will assist recovery of designated wilderness areas. No strategies have been
identified that benefit only designated wilderness areas without also addressing injured
resources. S
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Injury and Recovery

Recovery Objective
Dolly Varden will have recovered when growth rates within oiled
comparable to those fer
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Recovery Objective
Recovery will have occurred when harbor seal population trends are stable or increasing.




HARLEQUIN DUCKS
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Harlequin ducks will have recovered when
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KILLER WHALES




Injury and Recovery

MUSSELS

oystercatchers, river otters, and juvenile s¢

mussels and show some sign
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PASSIVE USE

injury and Recovery .
Passive use of resources includes the appreciation of the aesthetic and intrinsic values
of undisturbed areas, the value derived from simply knowing that a resource exists, and
other nonuse values. Injuries to passive uses are tied to public perceptions of injured

resources.

Recovery Objective
Passive uses will have recovered when people perceive that aesthetic and intrinsic
values associated with the spill area are no longer diminished by the oil spill.

Restoration Strategy

Any restoration strategy that aids recovery of injured resources, or prevents further
injuries, will assist recovery of passive use values. No strategies have been identified
that benefit only passive uses, without also addressing injured resources. Since recovery
of passive uses requires that people know when recovery has occurred, the availability
to the public of the latest scientific information will continue to play an important role
in the restoration of passive uses.

PIGEON GUILLEMOT

the spill. The causes of the prespill decline are unknown.

thev



Recovery Objective
Pigeon guillemots will have recovered when
are stable or increasing.

PINK SALMON




RECREATION AND TOURISM
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Injury and Recovery

The spill disrupted use of the spill area for recreation and tourism. Resources important
for wildlife viewing include killer whale, sea otter, harbor seal, bald eagle, and various
seabirds. Residual oil exists on some beaches with high value for recreation and may
decrease the quality of recreational experiences and discourage recreational use of these
beaches.

Closures on sport hunting and fishing also affected use of the spill area for recreation
and tourism. Sport fishing resources include salmon, rockfish, Dolly Varden, and
cutthroat trout. Harlequin ducks are hunted in the spill area.

Recreation was also affected by changes in human use in response to the spill. For
example, displacement of use from oiled areas to unoiled areas increased management
problems and facility use in unoiled areas. Some facilities, such as the Green Island
cabin and the Fleming Spit camp area, were injured by cleanup workers.

Recovery Objective & whor
Recreation and tourism will have recovered, in l% part, when the fish and wildlife
resources on which they depend have recovered,’recreation use of oiled beaches is no
|0ngerimpaired, aethities-and-managemen apabitittes-can-a ocmmodate changes

in_human-use>

Restoration Strategy

Preserve or improve the recreational and tourism values of the spill area. Habitat protection and
acquisition are important means of preserving and enhancing the opportunities offered
by the spill area. Facilities damaged during cleanup may be repaired if they are still
needed. New facilities may restore or enhance opportunities for recreational use of
natural resources. Improved or intensified public recreation management may be
warranted in some circumstances. Projects that restore or enhance recreation and
tourism would be considered only if they are consistent with the character and public
uses of the area. However, all projects to preserve and improve recreation and tourism
values must be related to an injured natural resource. See Policy 9 in Chapter 2.

Remove or reduce residual oil if treatment is cost effective and less harmful than leaving the oil in place.
Removal of residual oil from beaches with high value for recreation and tourism may
restore these services for some users. However, this benefit would have to be balanced
against cost and the potential for further disruption to intertidal communities.

Monitor recovery. Monitor the recovery of resources used for recreation and tourism. Also
monitor changes in recreation and tourism in the spill area.




RIVER OTTERS

Injury and Recovery
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Recovery Objective
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ROCKFISH

Injury and Recovery ‘ _ 20
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Recovery Objective

Without further study, annot be defined.

recovery
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SEDIMENTS

Injury and Recovery
With tidal action, oil penetrated deeply |nto cobble and boulder beaches th
relatively common on the rocky i o ;




Recovery Objective
Sediments will have recovered when contamination causes no negative effects to the
spill ecosystem

Injury and Recovery éQ»Q (\j

Recovery Obijective
Sockeye salmon in the
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SUBSISTENCE

Injury and Recovery

Subsistence users say that maintaining their subsistence culture depends on
uninterrupted use of resources used for subsistence. The more time users spend away
from subsistence activities, the less likely they will return to the activities. Continuing
injury to natural resources used for subsistence may affect the way of life of entire
communities.



Residual oil exists on some beaches with high value for subsistence. Continued
presence of hydrocarbons may contaminate resources used for subsistence or, at a
minimum, create uncertainty about the safety of resources. Uncertainty about the safety
of resources may reduce their use and value for subsistence.

Recovery Objective

Subsistence will have recovered when injured resources used for subsistence are
healthy and productive and exist at prespill levels, and when people are confident that
the resources are safe to eat. One indication that recovery has occurred is when the
cultural values provided by gathering, preparing, and sharing food are reintegrated into

community life. \ g&ekq’xy \4

Restoration Strategy

The primary way of restoring subsistence is to restore injured resources used for
subsistence, such as clams, harbor seals, Pacific herring, pink salmon, sea otters, and
sockeye salmon. These are discussed elsewhere in this chapter. Four additional parts
of the strategy to restore subsistence are the following:

Promote recovery of subsistence as soon as possible. Many subsistence communities will be
significantly harmed while waiting for resources used for subsistence to recover through
natural recovery alone. Therefore, an objective of restoration is to accelerate recovery
of subsistence use. This objective may be accomplished through increasing availability,
reliability, or quality of resources used for subsistence, or increasing the confidence of
subsistence users. Specifically, if subsistence harvest has not returned to prespill levels
because users doubt the safety of particular resources, this objective may take the form
of increasing the reliability of the resource through food safety testing. Other examples
are the acquisition of alternative food sources and improved use of existing resources.
However, all projects to promote subsistence must be related to an injured natural
resource. See Policy 9 in Chapter 2.

Remove or reduce residual oil if treatment is cost effective and less harmful than leaving the oil in place.
Removing residual oil from beaches with high value for subsistence may improve the
safety of foods found on these beaches. This benefit would have to be balanced against
cost and the potential for further disruption to intertidal communities.

Protect subsistence resources from further degradation. Further stress on subsistence resources
could impede recovery. Appropriate protection can take the form of habitat protection
and acquisition if important subsistence areas are threatened. Protective action could
also include protective management practices if aresource or service faces further injury
from human use or marine pollution.
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Monitor recovery. Monitor the recovery of resources used for subsistence. Also monitor
subsistence harvest. (-L
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he information in this section is expected to change over time as the
restoration program adapts to new information. For example, population decline or sublethal
effects may be documented for new resources, some resources may begin to recover, and
objectives and strategies may change in response to new conditions. Hypotheses for why
resources are not recovering are particularly susceptible to change as prevailing hypotheses are
tested and new ones are formed.

New scientific data will be incorporated into restoration decisions without the need to change
the plan. However, changes will be reported in the Trustee Council’s annual status report.

ARCHAEOLOGICAL RESOURCES

Injury and Recovery

Twenty-four archaeological sites are known to have been adversely affected by cleanup
activities, or looting and vandalism linked to the oil spill. Injuries include theft of surface
artifacts, masking of subtle clues used to identify and classify sites, violation of ancient burial
sites, and destruction of evidence in layered sediments. In addition, vegetation has been
disturbed, which has exposed sites to accelerated erosion. The effect of oil on soil chemistry
and organic remains may reduce or eliminate the utility of radiocarbon dating in some sites.

Assessments of 14 sites in 1993 suggest that most of the archaeological vandalism that can
be linked to the Exxon Valdez oil spill occurred in 1989 before adequate constraints were put
into place over the activities of oil spill cleanup personnel. Most vandalism took the form of
"prospecting” for high vyield sites. In 1993, only two of the 14 sites visited showed signs of
continued vandalism and the link between this recent vandalism and the Exxon Valdez oil spill
remains highly problematical. Oil samples hav isible in the
intertidal zones of two of the 14 sites. 1

Recovery Objective

Archaeological resources are nonrenewable: they cannot recover in the same sense as biological
resources, Archaeological resources will be considered recovered when spill-related injury ends,
looting and vandalism are at or below prespill levels, and the artifacts and scientific data which
remain in vandalized sites are preserved. Artifacts and data are typically preserved through
excavation or other forms of documentation, or through site stabilization, depending on the

d the characteristics of the site

Restoration Strategy
Repair spili-related injury to archaeological sites and artifacts. Injuries may be repaired to some extent



through stabilizing eroding sites, or removing and restoring artifacts.

Protect sites and artifacts from further injury and store them in appropriate facilities. Archaeological sites
and artifacts could be protected from further injury through the reduction of looting and
vandalism, or the removal of artifacts from sites and storage in appropriate facilities. Opportunity
for people to view or learn about the cultural heritage of people in the spill area would also
provide protection by increasing awareness and appreciation of cultural heritage and would
replace services lost as a result of irretrievable damage to some artifacts.

Monitor recovery. Monitor a small number of sites vulnerable to serious, commercial looting.

BALD EAGLES

Injury and Recovery

bald eagle may-have-beenkilled-in the spill, and

BLACK OYSTERCATCHERS

Injury and Recovery



Recovery Objective
Black oystercatchers will have recovered when

Becovery Objective
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- COMMERCIAL FISHING

Injury and Recovery

Commercial fishing was injured through injury to commercial fish species and also
through fishing closures. Continuing injuries to commercial fishing may cause hardships
for fishermen and related businesses. Each year that commercial fishing remains below
prespill levels compounds the injury to the fishermen and, in many instances, the
communities in which they live or work.

The Trustee Council recognizes the impact to communities and people of the Prince
William Sound region resulting from the sharp decline in pink salmon and herring
fisheries in past years. In 1394, the Trustee Council committed over six million dollars
to help address these issues through the development of an ecosystem-based study for
Prince William Sound. Some of the pink salmon and herring problems may be unrelated
to the spill. However, the Council will continue to address these important problems.

Recovery Objective
Commercial fishing will have recovered when the population levels and distribution of
injured or replacement fish used by the commercial fishing industry match conditions
that would have existed had the spill not occurred. Because of the difficulty of
separating spill-related effects from other changes in fish runs, the Trustee Council may
use prespill conditions as a substitute measure for conditions that would have existed
had the spill not occurred. | :

Restoration Strategy

The primary method for restoring commercial fishing is to restore the species that are
fished commercially, such as pink salmon, Pacific herring, and sockeye salmon. These
species are discussed elsewhere in this chapter. Three additional parts of the strategy
for restoring commercial fishing are the following:

Promote recovery of commercial fishing as soon as possible. Many communities that rely on
commercial fishing will be significantly harmed while waiting for commercial fish
resources to recover through natural recovery alone. Therefore, an objective of
restoration is to accelerate recovery of commercial fishing. This objective may be
accomplished through increasing availability, reliability, or quality of commercial fish



resources, depending on the nature of the injury. For resources that have sharply
declined since the spill, such as pink salmon, and Pacific herring in Prince William
Sound, this objective may take the form of increasing availability in the long run through
improved fisheries management. Another example is providing replacement fish for
harvest.

Protect commercial fish resources from further degradation. Further stress on commercial fish
resources could impede recovery. Appropriate protection can take the form of habitat
protection and acquisition if a resource faces loss of habitat. The Trustee Council can
also contribute to the protection of commercial fish species by providing information
needed to improve their management.

Monitor recovery. Monitoring the recovery of commercial fishing will track the progress of
recovery, detect major reversals, and identify problems with the resources and resource
management that may affect the rate or degree of recovery. Inadequate information may
require managers to unduly restrict use of the injured resources, compounding the injury

to commercial fishing.

COMMON MURRES




Recovery Objective
Common murres will have recovered when population trends are increasing significantly

at index colonies rthespillarea

CUTTHROAT TROUT




Recovery Objective
Cutthroat trout will have recovered when growth rates within oiled areas are comparable
to those for unoiled areas

DESIGNATED WILDERNESS AREAS

Injury and Recovery

The oil spill delivered oil in varying quantities to the waters adjoining the seven areas
within the spill area designated as wilderness areas and wilderness study areas. Oil was
also deposited above the mean high tide line in these areas. During the intense cleanup
seasons of 1989 to 1990, thousands of workers and hundreds of pieces of equipment
were at work in the spill area. This activity was an unprecedented imposition of people,
noise, and activity on the area’s undeveloped and normally sparsely occupied landscape.

Recovery Objective
Designated wilderness areas will have recovered when oil is no longer encountered in
these areas and the public perceives them to be recovered from the spill.

Restoration Strategy
Any restoration strategy that aids recovery of injured resources, or prevents further

injuries, will assist recovery of designated wilderness areas. No strategies have been
identified that benefit only designated wilderness areas without also addressing injured
resources.



DOLLY VARDEN

Recovery Objective
Dolly Varden will have recovered when growth rates within oiled

injury and Recovery
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Recovery Objective
Recovery will have occurred when harbor seal population trends are stable orincreasing.

HARLEQUIN DUCKS

Injury and Recovery




Recovery Objective
Harlequin ducks ‘will have recovered when
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KILLER WHALES

Recovery Objective




Injury and Recovery

Marbled murrelet populations in Prince William Soun were in decline before

though the incremental injury is difficu
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Recovery Objective
Marbied murrelets will have recovered when population trends are




MUSSELS

Injury and Recovery

dnation for harlequin ducks, black
oystercatchers, river otters, and juvenile se ers, all of which feed
mussels and show some signs of continuing injur

Recovery Objective
Mussels will have recovered when

PACIFIC HERRING

Injury and Recovery







PASSIVE USE

Injury and Recovery

Passive use of resources includes the appreciation of the aesthetic and intrinsic values
of undisturbed areas, the value derived from simply knowing that a resource exists, and
other nonuse values. [njuries to passive uses are tied to public perceptions of injured
resources.

Recovery Objective
Passive uses will have recovered when people perceive that aesthetic and intrinsic
values associated with the spill area are no longer diminished by the oil spill.

Restoration Strategy

Any restoration strategy that aids recovery of injured resources, or prevents further
injuries, will assist recovery of passive use values. No strategies have been identified
that benefitonly passive uses, without also addressing injured resources. Since recovery
of passive uses requires that people know when recovery has occurred, the availability
to the public of the latest scientific information will continue to play an important role
in the restoration of passive uses.

PIGEON GUILLEMOT

Injury and Recovery

ne before the spill.

iﬁhe pigeon guillemot population in Prince William Sound was in decli
The causes of the prespill decline are unknown

Recovery Objective
Pigeon guillemots will have recovered when
are stable or increasing.

opulations




PINK SALMON




Recovery Objective .
Pink salmon will have recovered 3

RECREATION AND TOURISM

Injury and Recovery

The spill disrupted use of the spill area for recreation and tourism. Resources important
for wildlife viewing include killer whale, sea otter, harbor seal, bald eagle, and various
seabirds. Residual oil exists on some beaches with high value for recreation and may
decrease the quality of recreational experiences and discourage recreational use of these
beaches.



Closures on sport hunting and fishing also affected use of the spill area for recreation
and tourism. Sport fishing resources include salmon, rockfish, Dolly Varden, and
cutthroat trout. Harlequin ducks are hunted in the spill area.

Recreation was also affected by changes in human use in response to the spill. For
example, displacement of use from oiled areas to unoiled areas increased management
problems and facility use in unoiled areas. Some facilities, such as the Green [sland
cabin and the Fleming Spit camp area, were injured by cleanup workers.

Recovery Objective

Recreation and tourism will have recovered, in large part, when the fish and wildiife
resources on which they depend have recovered, recreation use of oiled beaches is no
longer impaired, and facilities and management capabilities can accommodate changes
in human use.

Restoration Strategy

Preserve or improve the recreational and tourism values of the spill area. Habitat protection and
acquisition are important means of preserving and enhancing the opportunities offered
by the spill area. Facilities damaged during cleanup may be repaired if they are still
needed. New facilities may restore or enhance opportunities for recreational use of
natural resources. Improved or intensified public recreation management may be
warranted in some circumstances. Projects that restore or enhance recreation and
tourism would be considered only if they are consistent with the character and public
uses of the area. However, all projects to preserve and improve recreation and tourism
values must be related to an injured natural resource. See Policy 9 in Chapter 2.

Remove or reduce residual oil if treatment is cost effective and less harmful than leaving the oil in place.
Removal of residual oil from beaches with high value for recreation and tourism may
restore these services for some users. However, this benefit would have to be balanced
against cost and the potential for further disruption to intertidal communities.

Monitor recovery. Monitor the recovery of resources used for recreation and tourism. Also
monitor changes in recreation and tourism in the spill area.

RIVER OTTERS

Injury and Recovery




ROCKFISH
'lnjury and Recovery

adult rockfish were recovered following the oil spill

Recovery Objective
Without further study, &:




SEA OTTERS

Injury and Recovery




SEDIMENTS

Injury and Recovery

With tidal action, oil penetrated deeply into cobble and boulder beaches that are
relatively common on thereeky-islandsof ‘the spill area, especially
in sheltered habitats. Cleaning removed ' the intertidal zone but
subsurface oil persisted in many heavily o:!ed beaches and




Recovery Objective

Sediments will have recovered when centamination-eauses-ne-negative-cffectsto-the




Recovery Objective
Sockeye salmon in the

SUBSISTENCE

Injury and Recovery

Subsistence users say that maintaining their subsistence culture depends on
uninterrupted use of resources used for subsistence. The more time users spend away
from subsistence activities, the less likely they will return to the activities. Continuing
injury to natural resources used for subsistence may affect the way of life of entire
communities.



Residual oil exists on some beaches with high value for subsistence. Continued
presence of hydrocarbons may contaminate resources used for subsistence or, at a
minimum, create uncertainty about the safety of resources. Uncertainty about the safety
of resources may reduce their use and value for subsistence.

Recovery Objective

Subsistence will have recovered when injured resources used for subsistence are
healthy and productive and exist at prespill levels, and when people are confident that
the resources are safe to eat. One indication that recovery has occurred is when the
cultural values provided by gathering, preparing, and sharing food are reintegrated into
community life. ‘

Restoration Strategy
The primary way of restoring subsistence is to restore injured resources used for

subsistence, such as clams, harbor seals, Pacific herring, pink salmon, sea otters, and
sockeye salmon. These are discussed elsewhere in this chapter. Four additional parts
of the strategy to restore subsistence are the following:

Promote recovery of subsistence as soon as possible. Many subsistence communities will be
significantly harmed while waiting for resources used for subsistence to recover through
natural recovery alone. Therefore, an objective of restoration is to accelerate recovery
of subsistence use. This objective may be accomplished through increasing availability,
reliability, or quality of resources used for subsistence, or increasing the confidence of
subsistence users. Specifically, if subsistence harvest has not returned to prespill levels
because users doubt the safety of particular resources, this objective may take the form
of increasing the reliability of the resource through food safety testing. Other examples
are the acquisition of alternative food sources and improved use of existing resources.
However, all projects to promote subsistence must be related to an injured natural
resource. See Policy 8 in Chapter 2.

Remove or reduce residual oil if treatment is cost effective and less harmful than leaving the oil in place.
Removing residual oil from beaches with high value for subsistence may improve the
safety of foods found on these beaches. This benefit would have to be balanced against
cost and the potential for further disruption to intertidal communities.

Protect subsistence resources from further degradation. Further stress on subsistence resources
could impede recovery. Appropriate protection can take the form of habitat protection
and acquisition if important subsistence areas are threatened. Protective action could
also include protective management practices if aresource or service faces further injury
from human use or marine pollution. '



Monitor recovery. Monitor the recovery of resources used for subsistence. Also monitor
subsistence harvest.

SUBTIDAL ORGANISMS







effects may be documented for new resources, some resources may begin to recover, and
objectives and strategies may change in response to new conditions. Hypotheses for why
resources are not recovering are particularly susceptible 1o change as prevailing hypotheses are
tested and new ones are formed.

New scientific data will be incorporated into restoration decisions without the need to change
the plan. However, changes will be reported in the Trustee Council’s annual status report.

ARCHAEOLOGICAL RESOURCES

Injury and Recovery

Twenty-four archaeological sites are known to have been adversely affected by cleanup
activities, or looting and vandalism linked to the oil spill. Injuries include theft of surface
artifacts, masking of subtle clues used to identify and classify sites, violation of ancient burial
sites, and destruction of evidence in layered sediments. In addition, vegetation has been
disturbed, which has exposed sites to accelerated erosion. The effect of oil on soil chemistry
and organic remains may reduce or eliminate the utility of radiocarbon dating in some sites.

Assessments of 14 sites in 1983 suggest that most of the archaeological vandalism that can
be linked to the Exxon Valdez oil spill occurred in 1989 before adequate constraints were put
into place over the activities of oil spill cleanup personnel. Most vandalism took the form of
"prospecting” for high yield sites. In 1993, only two of the 14 sites visited showed signs of
continued vandalism and the link between this recent vandalism and the Exxon Valdez oil spill
remains highly problematical. Qil samples h tyetb lyzed, but oil isible in the
intertidal zones of two of the 14 sites. ‘

Recovery Objective
Archaeological resources are nonrenewable: they cannot recover in the same sense as biclogical
resources. Archaeological resources will be considered recovered when spill-related injury ends,
looting and vandalism are at or below prespill levels, and the artifacts and scientific data which
remain in vandalized sites are preserved. Artifacts and data are typically preserved through
excavation or other forms of documentation, or through site stabilization, depending on the
nature of the injury and the characteristics of the site

Restoration Strategy
Repair spill-related injury to archaeological sites and artifacts. Injuries may be repaired to some extent



through stabilizing eroding sites, or removing and restoring artifacts.

Protect sites and artifacts from further injury and store them in appropriate facilities. Archaeological sites
and artifacts could be protected from further injury through the reduction of looting and
vandalism, or the removal of artifacts from sites and storage in appropriate facilities. Opportunity
for people to view or learn about the cultural heritage of people in the spill area would also
provide protection by increasing awareness and appreciation of cultural heritage and would
replace services lost as a result of irretrievable damage to some artifacts.

Monitor recovery. Monitor a small number of sites vulnerable to serious, commercial looting.

BALD EAGLES

Injury and Recovery

BLACK OYSTERCATCHERS

Injury and Recovery



Recovery Objective
Black oystercatchers will have recovered when

Injury and Recovery

clams and,

by-eiling and clean-up activities. ir-addition,—growth

Recovery Objective
lams will have recovered when

populations and productivity have returned to levels that would have prevailed in the absence

of the oil spill{prespili-data—er—unoiled—eontrolsites}.




- COMMERCIAL FISHING

Injury and Recovery

Commercial fishing was injured through injury to commercial fish species and also
through fishing closures. Continuing injuries to commercial fishing may cause hardships
for fishermen and related businesses. Each year that commercial fishing remains below
prespill levels compounds the injury to the fishermen and, in many instances, the
communities in which they live or work.

The Trustee Council recognizes the impact to communities and people of the Prince
William Sound region resulting from the sharp decline in pink salmon and herring
fisheries in past years. In 1994, the Trustee Council committed over six million dollars
to help address these issues through the development of an ecosystem-based study for
Prince William Sound. Some of the pink salmon and herring problems may be unrelated
to the spill. However, the Council will continue to address these important problems.

Recovery Objective

Commercial fishing will have recovered when the population levels and distribution of
injured or replacement fish used by the commercial fishing industry match conditions
that would have existed had the spill not occurred. Because of the difficulty of
separating spill-related effects from other changes in fxsh runs, the Trustee Council ‘may
use prespill conditions as a sub tltute
had the spill not occurred.

Restoration Strategy

The primary method for restoring commercial fishing is to restore the species that are
fished commercially, such as pink salmon, Pacific herring, and sockeye salmon. These
species are discussed elsewhere in this chapter. Three additional parts of the strategy
for restoring commercial fishing are the following:

Promote recovery of commercial fishing as soon as possible. Many communities that rely on
commercial fishing will be significantly harmed while waiting for commercial fish
resources to recover through natural recovery alone. Therefore, an objective of
restoration is to accelerate recovery of commercial fishing. This objective may be
accomplished through increasing availability, reliability, or quality of commercial fish



resources, depending on the nature of the injury. For resources that have sharply
declined since the spill, such as pink salmon, and Pacific herring in Prince William
Sound, this objective may take the form of increasing availability in the long run through
improved fisheries management. Another example is providing replacement fish for
harvest.

Protect commercial fish resources from further degradation. Further stress on commercial fish
resources could impede recovery. Appropriate protection can take the form of habitat
protection and acquisition if a resource faces loss of habitat. The Trustee Council can
also contribute to the protection of commercial fish species by providing information
needed to improve their management.

Monitor recovery. Monitoring the recovery of commercial fishing will track the progress of
recovery, detect major reversals, and identify problems with the resources and resource
management that may affect the rate or degree of recovery. Inadequate information may
require managers to unduly restrict use of the injured resources, compounding the injury
to commercial fishing.

COMMON MURRES

Injury and Recovery




Recovery Objective in /u'm“‘—l L"]
Common murres will have recovered when population trends are increasing significantly

at index colonies in-the-spill-area

CUTTHROAT TROUT

Injury and Recovery




Recovery Objective
Cutthroat trout will have recovered when growth rates within oiled
to those for unoiled areas

’f L,‘,&;ﬁ&w«‘u Jé e
d areas are comparable

DESIGNATED WILDERNESS AREAS

Injury and Recovery

The oil spill delivered oil in varying quantities to the waters adjoining the seven areas
within the spill area designated as wilderness areas and wilderness study areas. Oil was
also deposited above the mean high tide line in these areas. During the intense cleanup
seasons of 1989 to 1990, thousands of workers and hundreds of pieces of equipment
were at work in the spill area. This activity was an unprecedented imposition of people,
noise, and activity on the area’s undeveloped and normally sparsely occupied landscape.

Recovery Objective
Designated wilderness areas will have recovered when oil is no longer encountered in
these areas and the public perceives them to be recovered from the spill.

Restoration Strategy

Any restoration strategy that aids recovery of injured resources, or prevents further
injuries, will assist recovery of designated wilderness areas. No strategies have been
identified that benefit only designated wilderness areas without also addressing injured
resources.



DOLLY VARDEN

Recovery Objective
Dolly Varden will have recovered when growth rates within oiled
comparable to those for -

HARBOR SEALS

Injury and Recovery
Harbor seal numbers were declining in Prince William
Sound, before the spill. 3

seals in the oiled areas had declined 43 percent, compared to 11
unoiled areas. | ‘
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Recovery Objective
Recovery will have occurred when harbor seal population trends are stable orincreasing.

HARLEQUIN DUCKS

Injury and Recovery




Recovery Objective
Harlequin ducks wi covered wh




INTERTIDAL ORGANISMS

Injury and Recovery
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MaRBLED NMIURRELETS,

Injury and Recovery

Marbled murrelet populations in Prince William Sound :
the spill. The causes of the prespill decline are unknown
: The oil spill probably increased the prespill rate of decline for this
pill area, although the mcremental mjury is dxff;cult to estlmate iFhe

were in decline beforev

Recovery Objective

Marbled murrelets will have recovered when population trends are creasing.




MUSSELS 1(,,),4/5

Injury and Recovery

oystercatchers, river otters, and juvenile sea otters, all of which fee
mussels and show some signs of continuing inj

contrmianke Freis  predats

Recovery Objective
Mussels will have recovered when :

PACIFIC HERRING

Injury and Recovery
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PASSIVE USE

Injury and Recovery

Passive use of resources includes the appreciation of the aesthetic and intrinsic values
of undisturbed areas, the value derived from simply knowing that a resource exists, and
other nonuse values. Injuries to passive uses are tied to public perceptions of injured
resources.

Recovery Objective
Passive uses will have recovered when people perceive that aesthetic and intrinsic
values associated with the spill area are no longer diminished by the oil spill.

Restoration Strategy

Any restoration strategy that aids recovery of injured resources, or prevents further
injuries, will assist recovery of passive use values. No strategies have been identified
that benefit only passive uses, without also addressing injured resources. Since recovery
of passive uses requires that people know when recovery has occurred, the availability
to the public of the latest scientific information will continue to play an important role
in the restoration of passive uses.

PIGEON GUILLEMOT

pig g pop
The causes of the prespill decline are unknown.

Recovery Objective
Pigeon guillemots will have recovered when
are stable or increasing.




PINK SALMON




Recovery Objective
Pink salmon will have recovered

RECREATION AND TOURISM

Injury and Recovery

The spill disrupted use of the spill area for recreation and tourism. Resources important
for wildlife viewing include killer whale, sea otter, harbor seal, bald eagle, and various
seabirds. Residual cil exists on some beaches with high value for recreation and may
decrease the.quality of recreational experiences and discourage recreational use of these
beaches.



Closures on sport hunting and fishing also affected use of the spill area for recreation
and tourism. Sport fishing resources include salmon, rockfish, Dolly Varden, and
cutthroat trout. Harlequin ducks are hunted in the spill area.

Recreation was also affected by changes in human use in response to the spill. For
example, displacement of use from oiled areas to unoiled areas increased management
problems and facility use in unoiled areas. Some facilities, such as the Green Island
cabin and the Fleming Spit camp area, were injured by cleanup workers.

Recovery Objective

Recreation and tourism will have recovered, in large part, when the fish and wildlife
resources on which they depend have recovered, recreation use of oiled beaches is no
longer impaired, and facilities and management capabilities can accommodate changes
in human use.

Restoration Strategy

Preserve or improve the recreational and tourism values of the spill area. Habitat protection and
acquisition are important means of preserving and enhancing the opportunities offered
by the spill area. Facilities damaged during cleanup may be repaired if they are still
needed. New facilities may restore or enhance opportunities for recreational use of
natural resources. Improved or intensified public recreation management may be
warranted in some circumstances. Projects that restore or enhance recreation and
tourism would be considered only if they are consistent with the character and public
uses of the area. However, all projects to preserve and improve recreation and tourism
values must be related to an injured natural resource. See Policy 9 in Chapter 2.

Remove or reduce residual oil if treatment is cost effective and less harmful than leaving the oil in place.
Removal of residual oil from beaches with high value for recreation and tourism may
restore these services for some users. However, this benefit would have to be balanced
against cost and the potential for further disruption to intertidal communities.

Monitor recovery. Monitor the recovery of resources used for recreation and tourism. Also
monitor changes in recreation and tourism in the spill area.

RIVER OTTERS




ROCKFISH

Recovery Objective
Without further study,




SEA OTTERS

Injury and Recovery

Recovery Objective




SEDIMENTS

Injury and Recovery
With tidal action, oil penetrated deeply into cobble and boulder beaches that are
retatively common ont-he-Feek-y—rsl-anés—e#: the splllarea especially
in sheltered habitats. Cleaning removed much of the oil from the i
subsurface oil persisted in many heavily oiled beaches and 3




Recovery Objective
Sediments will h

spil-ecosystem

SOCKEYE SALMON




Recovery Objective
Sockeye salmon in the

SUBSISTENCE

Injury and Recovery

Subsistence users say that maintaining their subsistence culture depends on
uninterrupted use of resources used for subsistence. The more time users spend away
from subsistence activities, the less likely they will return to the activities. Continuing
injury to natural resources used for subsistence may affect the way of life of entire
communities.



Residual oil exists on some beaches with high value for subsistence. Continued
presence of hydrocarbons may contaminate resources used for subsistence or, at a
minimum, create uncertainty about the safety of resources. Uncertainty about the safety
of resources may reduce their use and value for subsistence.

Recovery Objective

Subsistence will have recovered when injured resources used for subsistence are
healthy and productive and exist at prespill levels, and when people are confident that
the resources are safe to eat. One indication that recovery has occurred is when the
cultural values provided by gathering, preparing, and sharing food are reintegrated into
community life.

Restoration Strategy

The primary way of restoring subsistence is to restore injured resources used for
subsistence, such as clams, harbor seals, Pacific herring, pink salmon, sea otters, and
sockeye salmon. These are discussed elsewhere in this chapter. Four additional parts
of the strategy to restore subsistence are the following:

Promote recovery of subsistence as soon as possible. Many subsistence communities will be
significantly harmed while waiting for resources used for subsistence to recover through
natural recovery alone. Therefore, an objective of restoration is to accelerate recovery
of subsistence use. This objective may be accomplished through increasing availability,
reliability, or quality of resources used for subsistence, or increasing the confidence of
subsistence users. Specifically, if subsistence harvest has not returned to prespill levels
because users doubt the safety of particular resources, this objective may take the form
of increasing the reliability of the resource through food safety testing. Other examples
are the acquisition of alternative food sources and improved use of existing resources.
However, all projects to promote subsistence must be related to an injured natural
resource. See Policy 9 in Chapter 2.

Remove or reduce residual oil if treatment is cost effective and less harmful than leaving the oil in place.
Removing residual oil from beaches with high value for subsistence may improve the
safety of foods found on these beaches. This benefit would have to be balanced against
cost and the potential for further disruption to intertidal communities.

Protect subsistence resources from further degradation. Further stress on subsistence resources
could impede recovery. Appropriate protection can take the form of habitat protection
and acquisition if important subsistence areas are threatened. Protective action could
also include protective management practices if aresource or service faces further injury
from human use or marine pollution.



Monitor recovery. Monitor the recovery of resources used for subsistence. Also monitor
subsistence harvest.

SUBTIDAL ORGANISMS
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mo Chapter 5

. - The first part of this
chapter discusses gealsy objectives;—and—strategies in general. The second part
describes the nature and extent of injury and recovery the recovery objective—and-the
restoration-strategy for each injured resource and service discussed in Table 2 in Chapter 4.
Detailed information on injury bjectives—and-strategies can be found on the
following pages:

Resource or Service Page
Archaeological Resources . . . .. . . ..ttt it i et i s s e e e e 38
BaldEagles . . .. . .o it i e e e e e 39
Black Oystercatchers . . ... .. i i i it i e s et e e e 39
103 1 T £ - 40
Commercial Fishing .. ... it it et e e e e e e e 41
’é'ommon Y11 = T 42
Cutthroat Trout . .. . ... i it e i e e e et e e 42
Designated Wilderness Areas . ... . oo i ittt ittt i et e e 43
Dolly Varden . .. ..o it s i et e e e e e e e e 43
Harbor Seals . . . . . i i e e e e e e e 44
Harlequin DUCKS . . .. . . i i i e s et e e it e e 45
Intertidal Organisms . ... it i it it e i et et e e e e 46
Killer Whales . .

Marbled Murrelets, marblediand Kiftlitz's . .. ... ...................
Mussels ......... . .

Pacific Herring o v v v v it i it e e s i e i e e e e e e 48
Passive USE . i i v it ittt it i e s e e e e e e e 49
Pigeon GuUillemot . . .. . .. i i e e e e e e e 49
PInK Salmon . . . . i i e e e e e e e 49
Recreation and TouUrism . .. .. ittt it ittt i ie e et e s 50
River Otters . .. vttt i it it s ettt s et e e i i e e 51
2 Fo Yo% & -1 o TS 52
LY== T 1 4 (=] - 52
LS =T 47 1 1 J O 53
Sockeye Salmon ... .. it e e e e e e e e e e 53
SUDSISTBNCE . v . i ittt e e e e e ..... B4
Subtidal Organisms . .. .. .. i i e e e e e e 55

Overview



OBJECTIVES: Measurable outcomes of restoration

The objectives of the restoration program are measurable conditions that signal the recovery of
individual resources or services. They are the yardsticks against which the success of the
program is measured.

In general, resources and services will have recovered when they return to conditions that would
have existed had the spill not occurred.
Beeause It is difficult to p

Ct CO 0

at a lower level than before the spill. For some resources,
little is known about their injury and recovery status, so it is difficult to define recovery.

Where f&iiilittle prespill data exist, injury is inferred from comparison of oiled and unoiled areas,
and recovery is usually defined as a return to conditions comparable to those of unoiled areas.
Because the differences between oiled and unoiled areas may have existed before the spill,
statements of injury and objectives based on these differences are often less certain than in
those cases where il d i

Heowever; there also

seme u y associated w h terpreting the significance of prespill population dat
since populations undergo natural fluctuations. ndicators of recovery can include
increased numbers of individuals, reproductive success, improved growth and survival rates, and
normal age and sex composition of the injured population.

Full ecological recovery will have been achieved when the population of flora and fauna are
again present at former or prespill abundances, healthy and productive, and there is a full
complement of age classes at the level that would have been present had the spill not occurred.
A recovered ecosystem provides the same functions and services as would have been provided
had the spill not occurred.
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he recovery objective;

This section describes the nature and extent of injury and recovery:

and-therestoration-strategy for each injured resource and service.

e information in this section is expecte i
restoratlon program adapts to new information. For example, population declines or sublethal
effects may be documented for new resources, some resources may begin to recover
willchange in response to new
: onditions. Hypotheses for why resources are not recovering are particularly susceptible to
c ange as prevailing hypotheses are tested and new ones are formed.

New scientific data will be incorporated into restoration decisions without the need to change
the plan. However, changes will be reported in the Trustee Council’s annual status report.

ARCHAEOLOGICAL RESOURCES

Injury and Recovery



Twenty-four archaeological sites ‘are known to h
cleanup activities, or looting and vandallsm linked to the oil spill.

njuries include theft of surface artifacts, masking of subtle clues used to identify
and classify sites, violation of ancient burial sites, and destruction of evidence in layered
sediments. In addition, vegetation has been disturbed, which has exposed sites to accelerated
erosion. The effect of oil on soil chemistry and organic remains may reduce or eliminate the
utility of radiocarbon dating in some sites.

Assessments of 14 sites in 1993 suggest that most of the archaeological vandalism that can
be linked to the &econValdezoll spill occurred in 1989 before adequate constraints were put
into place over the activities of oil spill clean-up personnel. Most vandalism took the form of
"prospecting” for high yield sites. In 1993, only two of the 14 sites visited showed signs of
continued vandalism, —and—the—knk—be%ween this recent vandalism

have-net—yet-been-analyzed,—but-eil-was visible in the intertidal zones of two of the 14 sites

Recovery Objective

Archaeological resources are nonrenewable: they cannot recover in the same sense as biological
resources. Archaeological resources will be considered recovered when spili-related injury ends,
looting and vandalism are at or below prespill levels, and the artifacts and scientific data which
remain in vandalized sites are preserved. (Artifacts and data are typically preserved through
excavation or other forms of documentation, or through site stabilization, depending on the
nature of the injury and the characteristics of the site.)




BALD EAGLES

Injury and Recovery

BLACK OYSTERCATCHERS

Injury and Recovery



Recovery Objective
Black oystercatchers will have recovered when the Prince William Sound population ¥
i il level d

CLAMS

Injury and Recovery

clams and,

fling and clean-up activities. Lﬁ—aéémen,—gfewt-h

Recovery Objective

lams will have recovered when
populations and productivity have returned to levels that would have prevailed in the absence




of the oil spill{prespit-data-erunoiled-controlsites}.

Injury and Recovery
Commercial fishing was injured through injury to commercial fish







COMMON MURRES

Injury and Recovery

Recovery Objective
Common murres will have recovered when

sigrifieantly at index colonies




CUTTHROAT TROUT

lnjury and Recovery

Recovery Objective
Cutthroat trout will have recovered when growth rates within oiled areas are comparable

to those for unoiled areas,




DESIGNATED WILDERNESS AREAS

Injury and Recovery
The oil spill delivered oil in varying quantities to the waters adjoining the seven areas
within the spill area designated s wilderness areas and wilderness study
areas. Oil also was deposited above the mean high-tide line in these areas. During the
intense clean-up seasons of 1989 and 1990, thousands of workers and hundreds of
pieces of equipment were at work in the spill area. This activity was an unprecedented
imposition of people, noise, and activity on the area’s undeveloped and normall
sparsely occupied landscape.

Recovery Objective
Designated wilderness areas will have recovered when oil is no longer encountered in
these areas and the public perceives them to be recovered from the spill.

Injury and Recovery

slowly in oiled




Recovery Objective
Dolly Varden will have recovered when growth rates within oiled

HARBOR SEALS

injury and Recovery .
Harbor seal numbers were declining in i Prince William
Sound, before the spill.




Recovery Objective
Recovery will have occurred when harbor seal population trends are stable or increasing.

HARLEQUIN DUCKS

Injury and Recovery




Recovery Objective
Harlequin ducks will have recovered when breeding and postbreeding season densities
and production of young return to estimated prespill levels. er—when—there—are—no




INTERTIDAL ORGANISMS

Injury and Recovery




Injury and Recovery

KILLER WHALES




MaRBLED MURRELETS,

_lnjury and Recovery

arbled murrelet populations in Prince William Sound srere in decline before
uses of the prespill decline are unknown
The oil spill probably increased the prespill rate of decline for this species

, although the mcremental |njury is dlfflcult to estimate. $he—pepbﬂalt+en

Recovery Objective
Marbled murrelets will have

creasing.

MUSSELS



Injury and Recovery

oystercatchers, river otters, and juvenile sea otters, all of which

mussels and show some signs of continuing injury. Fhe-extent-and-magnitude-ofoiled

Recovery Objective
Mussels will have recovered when

PACIFIC HERRING

Injury and Recovery




psl

Recovery Objective
Pacific herring will have recovered when




PASSIVE USE

Injury and Recovery

Passive use of resources includes the appreciation of the aesthetic and intrinsic values
of undisturbed areas, the value derived from simply knowing that a resource exists, and
other nonuse values. Injuries to passive uses are tied to public perceptions of injured

Recovery Objective
Passive uses will have recovered when people perceive that aesthetic and intrinsic
values associated with the spill area are no longer diminished by the oil spill.

PIGEON GUILLEMOT

The causes of the prespill decline are unknown

Recovery Objective
Pigeon guillemots will have recovered when
are stable or increasing.




PINK SALMON




Recovery Objective
Pink salmon will have recovered

RECREATION AND TOURISM

Injury and Recovery

The spill disrupted use of the spill area for recreation and tourism. Resources important
for wildlife viewing include killer whale, sea otter,
harbor seal, bald-eagle; and various seabirds. Residual oil exists on some beaches with
high value for recreation, and ay decrease the quality of recreational
experiences and discourage recreational use of these beaches.




Closures of sport hunting and fishing also affected use of the spill area for recreation
and tourism. Sport fishing resources include salmon, rockfish, Dolly Varden, and
cutthroat trout

arlequin ducks

¥

are hunted in the spill area

Recreation was also affected by changes in human use in response to the spill. For
example, displacement of use from oiled areas to unoiled areas increased management
problems and facility use in unoiled areas. Some facilities, such as the Green Island

cabin and the Fleming Spit camp area, were injured by clean-up workers.

Recovery Objective

Recreation and tourism will have recovered, in large part, when the fish and wildlife
resources on which they depend have recovered, recreation use of oiled beaches is no
longer impaired, and facilities and management capabilities can accommodate changes
in human use.

RIVER OTTERS



Injury and Recovery

ROCKFISH

were-exposed to hydrocarbons and shewed sublethal effects.
losures to salmon fisheries ncreased fishing
. . i<h

pressures on rockfish,
population. However, the
te this species are unk




Recovery Objective
Without further study,

SEA OTTERS

Injury and Recovery




wila

SEDIMENTS

Injury and Recovery

With tidal action, oil penetrated deeply into cobble and boulder beaches that are
relatively common on thereckyistands-of} he spill area, especially
in sheltered habitats. Cleaning removed much of the oil from the intertidal zone but
subsurface oil persisted in many heavily 0|Ied beaches and




Recovery Objective
Sediments will h

spill-ecosystem

SOCKEYE SALMON

Injury and Recovery

prnbecs




Recovery Objective
Sockeye salmon in the




SUBSISTENCE

!njury and Recovery

ceﬁf?«e'}rm
B

Residual oil exists on some beaches

I Uncertainty about the safety of resources reduces their use and value for
subsistence.

Subsistence users say that maintaining their subsistence culture depends on
uninterrupted use of fish and wildlife resources. The more time users spend away from
subsistence activities, the less likely that they will return to these practices. Contlnumg
injury to natura d f bsi affect he way of life of
communities. Fhere is particular concearny that the ol spill disripte

Recovery Objective
Subsistence will have recovered when injured resources used for subsistence are
healthy and productive and exist at prespill levels

~and-when-people-are confldent h E

resources are safe to eat-
he cultural values provided by
ntegrated into community life.

gathering, preparing, and sharing foo



SUBTIDAL ORGANISMS

aleo
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DATE: 1995-10-17 TIME: 13:55
FROM: MHS:70724.2057@compuserve.com (Applied Marine Sciences)

X-MHSFile: AOACABEO

TO: MHS:stans@evro.usa.com
SUBJECT: Dave Bernard
PRIORITY:

ATTN: Stan Senner

Subject: Time:
10:14 AM
OFFICE MEMO Dave Bernard Date:
10/17/95
Stan:

Here’s Dave’s address and telephone number. Dave has a lot of
experience with "big picture" issues relative to ecosystem management
and restoration. In particular, he and I have discussed the issue of
identifying benchmarks by which to judge the progress of oil spill
restoration. This includes the idea of quantification of restoration
objectives. He i1s currently working on restoration goals and
objectives (benchmarks) for the Banff ecosystem for the Canadian
government.

Dave 1s a peer reviewer, and one thing you might want to consider is
having him examine an early draft of your re-write of Chapter 5, and
then you spend a two hours with him discussing it. We could pay him
for a few hours of his time. He may just be willing to meet with you,
although I think we should be sensitive to using his expertise for
free.

David Bernard

ESSA Technologies, Ltd
1765 West 8th Ave
Vancouver, BC VeJ 5C6
CANADA

Wk: (604) 733-2996

Hm: (604)-947-0996

Fx: (604) 733-4657

Cheers.
Andy
(I'm in Livermore today and thursday, Oakland tomorrow and friday)



revisiting status of injured species

1. are some recovered? can we tell?

2. are we going to face a continuing barrage of amendments for pet species?

3. is there another paradigm for running the restoration program that fits w/in the
settlement?

4 monitoring schedule
we don’t have enough money to document the recovery of all species in a

statistically significant manner.

what if we check once more before 2002 (a la coastal habitat)?

revisiting recovery objectives
1. are they worthwhile (see #1 above)?

2. quantify them?
3. process of changing them? reconvene the group that established them initially?

revisiting program objectives/directions
1. implicit in revising recovery objectives
2. revision (prioritization) of guiding principles in RPlan
to what
how?
by when?
3. what are the characteristics of the current program that need to be changed?
a. counting animals to determine recovery w/o quantified benchmarks
(unable to determine if we’re meeting our goals)
b. inability to determine if we’re funding normal agency responsibilities
c. lack of vision that is informed by recent findings/results (eg, late reports,
funding before assimilating new data)
d. inadequate synthesis, assessment, and conclusions about what the fuck
happened
4. what characteristics are more appropriate?
a. lasting benefit
b. integrating post FY2002 planning into the present workplans

5. how do we make the change?
what if we fund no new projects in 97. just continuation/closeout, while we

thing about all this?



Andy:
The following items could be the basis of a meeting of the core reviewers:

-refine recovery objectives to make them more realistic in terms of what reasonably
can be achieved or known, given prior baseline data, etc.

-taking into account revised recovery objectives and the current work plan, map out
objectives and priorities for '97 program. In doing so, we must-
-address question about how much more monitoring and to what ends, and
-define applied research questions that are fundamental to the legacy we want
to leave

-this shaping of the '97 work plan should be done with the longer-term picture in mind,
because it strongly influence the rest of the EVOS program
-this means that we must begin to think about uses of Restoration Reserve and
the post-2001 program

The final day of the meeting should involve EVOS staff (e.g., Molly for sure, but also
Bob, Eric, Sandra?). ‘

At some point before the annual science meeting we need buy-in from work force and
“team leaders" from among the Pls. Need to think about how to do.

In some form, the resulting ideas should be developed as discussion items for the
annual science review. We can use the Pls as a sounding board on directions and
priorities and to help flesh out areas of uncertainty.

The core reviewers and EVOS could reconvene following the science meeting and
revisit the earlier thinking. The result should basically be the FY ‘97 (and beyond)
Science Invitation

Sometime before that invitation goes out, however, we need buy-in from the Trustee
Council. :

Stan

/S



DATE: 1995-07-21 TIME: 17:01
FROM: MHS:70724.2057@compuserve.com (Applied Marine Sciences)

X-MHSFile: BBCNAMEO

TO: MHS:stans@evro.usa.com
SUBJECT: a weak attempt...
PRIORITY:

ATTN: Stan Senner

Subject: Time:
4:53 PM
OFFICE MEMO a weak attempt... Date:
7/20/95

Here’s a rough attempt to write down a rationale for why we need
to have a meeting of staff and reviewers and what we propose to do
there. I'm glad everybody seems to like the idea--now if we can only
explain what we want to do_

The most effective way for the TC to achieve its mission is to
undertake programs with the potential to provide lasting benefit to
the resources, economy, and human population of the spill area.
Projects that gather data on the population of a species with no
other goal but counting and comparing to pre-spill levels really do
provide much opportunity to generate lasting benefts, except in those
instances where we can actually do something to influence those
populations (e.g., hunting and fishing regulations). However, it can
be cogently argued that in such instances the monitoring must be
considered part of the agency mandate.

We are proposing to revise the restoration objectives, or
possibly changing or prioritizing the "guiding principles" in the
restoration plan. The rationale for this proposal is based on the
propositions that (i) RP contains objectives that cannot be met
because of lack of adequate baseline data, poor understanding of
ecosystem processes, or 1lnadequate opportunities for actual

restoration (e.g., environmental manipulations), (ii) recovery of
injured resources will go well beyond 2002, and we currently have no
plan for managing the restoration reserve, (iii) inadequate priority

has been given to processes that produce lasting/continuing benefits,
therefore reducing the effectivness with which the TC can achieve its
mission.

Now, after than weak presentation, a list of what we need to do:

1. revisit the guiding principles, and consider prioritizing
them.

2. establish a set of draft principles for managing the
restoration reserve.

3. establish a set of criteria for standard agency management
functions.

4., do a lot of work on this memo.



DATE: 1955-06-26 TIME: 14:17
FROM: MHS:70724.2057@compuserve.com (Applied Marine Sciences)

X-MHSFile: AQOBFDDCE

TO: MHS:stans@evro.usa.com
SUBJECT: Agenda

PRIORITY:

ATTN: Stan Senner
Agenda
Stan:

Here’s my list of items for us to discuss on Friday. These are not in
any order of priority.

1. Objectives, format, and schedule for annual meeting.
2. Restoration objectives:
a. do we need to quantify them?
b. do we need to revise some (eg, have killer whales recovered?)
Accepting journal articles as final reports; should we and how?
Monitoring schedule
a. needs to be reviewed and blessed by peer reviewers
5. Residual oil workshop; a workshop to discuss
a. shoreline assessment
b. native claims of oiling; need to address o0il spill residual
c. mussel beds
d. kodiak/AP shoreline issues
6. Interim funding of APEX through annual review
7. Scientific review sessions
a. APEX
b. SEA
c. Genetics (requested by J. Seeb)
d. when, how, where, who...
8. Restoration Program accomplishments
a. need to summarize these for TC and public
b. how to develop the list
9. The "big picture"
a. Molly thinks we need to further develop a straightforward
explanation of what we’re doing and why.
b. this can be developed out of the Pennoyer briefing

=3RS

Let me know if you have other things to add to this.I’ll need to drop
you back at the airport on Friday around 6:30 pm

Andy
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May 3, 1995

TO: Molly McCammon
Executive Director

FROM: Andy Gunther
Assistant Chief Scientist

CC:. Stan Senner
Bob Spies
Eric Myers
Bob Loeffler

RE: Quantifying Restoration Objectives for Assessing
Success of EVOS Reatoration Program

The purpose of this memorandum is to request your authorization to develop a proposal
for quantifying the objectives of the Restoration Plan (the Plan), In FY02 the Trustee Council
will have spent in excess of $700 million to restore the injuries caused by the oil spill, At that
time, the success of the restoration program will be judged by whether the ecosystem has already
recovered or is clearly recovering.

The Plan defines recovery objectives for cach injured resource, and identifics these
objectives as «.. .the yardsticks against which the success of the program is measured” (p.35).
The recovery objectives in the Plan are not quantified, but instead take the form of gemi-
quantitative stateroents such as “return to pre-spill levels” or when “population trends are
increasing significantly at index colonies” or “levels that would have prevailed without the il
spill." The only %ugn 1ed recovery objective is for killer whales (“...when the injured pod
grows to at least 36 individuals.”)

Since the vast majority of recovery objectives are not quantified, detcrmining whether
injured resources or the ecosystem as a whole have recovered will be a subjective judgment.
While scientific dara will be available for consideration in this regard, there will be significant
latinwde for interpretation of this data relative 1o recovery. The obvious issues will be determining
pre-spill populations given the lack of baseline duta, and whether populations 4t unailed control
sitas are reprasentative of oiled locations. In addition, there are many other more subtle issues
that will be part of judging recovery. For example, what sites should be used to determine if
populations are recovering? What statistical procedures will be applied to determine if trends are
significant? What is the influence of natural population flucruations on recovery? Has the
structure of ecogystem been altered due to natural or anthropagenic processes so that # return to
pre-spill conditions is not possihle or appropriate?

I recammend that the Restoration Program undertake an effort to quantify the restoration
objectives. This will allow for objective determinations to be made of recovery, and will greatly
facilitate preparation of the annual status report and revisions of the monitoring schedule.
Quantified restoration objectives will also increase the accountability of the Restoration Program
by establishing unambiguous benchmarks for judging the success of restoration, and should

O
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make a major contribution toward establishing priorities for use of the restoration reserve. This
effort will also put the Restoration Program at “the cutting edge” of envirommental management.
We would be able to draw on the experience of the States of Oregon (the Oregon Benchmurks
program) and Minnesofa (the Minnesota Milestones programy), in addition to work underway in
Canada. The process of establishing these objectives is likely to develop information uscful to
State and Federal agencies responsible for managing the natural resources of the spill area.

Obviously, quantifiable restoration goals cannot be established solely through objective
scientific study, or consulting the sclentific iiterature. We will in essence need to develop a
“vision” for the ecosystem that is the result of consultations with stakeholders, scientists, and
others 1o refine the goals and objectives in the resioration plan. We are already well along this
path through the process of developing the Plan, and establishing quantifiable objectives (or
benchmarks) is really the logical next step in the process of implementing the Plan. (These
quantified objectives would be subject to revision as new information dicrates.)

I would like request your approval to stop in Vancouver, Britisk Columbia, on my way
back from Alaska in late May to work with Dr. David Bernard of ESSA Technologies, Lid., to
develop a proposal for quantifying the objectives in the Plan. Dr. Bernard, who was the lead
facilitator at the original SEA workshop in Cordova, is currently participating in an analogous
effort in the Banff Vailey for the Canadian Ministry of Parks. 1 believe E’ Bernard’s experience
and expertise could be quite valuable in preparing a proposal. 1 would expect this proposal to
include a btief description of the issue, a summary of the results of related efforts, a description
of the methods to be used, and timeline with a budget. The timeline would place the project in
the context of the FY96 Work Plan and other planned activities. For exampie, the Systematic
Development of Informed Consent training you referred to in your recent memo could probably
be fruitfully applied to an effort to draw together stakeholders, scientists, and natural resource
managers to develop quantified restorstion objectives.

TOTAL P. 23
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" MEMORANDUM State of Alaska

DEPARTMENT OF ENVIRONMENTAL CONSERVATION :
EXXON VALDEZ OIL SPILL RESTORATION OFFICE

TO:  Molly, Mark, Eric, Veronica, Sandra DATE: May 23, 1994
Byron, Bruce, Alex, Bob Spies
TELE: 278-8012
FROM:  Bob Loeffler FAX: 276-7178

SUBIECT:  Recovery Status & Recovery Objective: Substantive Changes not in the Invitarion,
Appendix A ‘

The letter distributing the Invitation to Submit Restoration Projects to the workshop
participants included the following paragraph (underlining indicates my emphasis):

You will probably notice that there are some differences between the workshop results
and the information in the enclosure. Some participants suggested changes in the
Recovery Status and Recovery Objective for a resource or service. (These are outlined
in Appendix A of the Invitation.) These had previously been subjected to independent
peer review. Most of the recommended changes clarified these objectives, and thus are

included in the appendix. Those that substantively changed previous scientific
conclusions are not included in this document but are being deferred pending further
peer review. In some cases, you will receive a call asking for further information about
your recommendation. This review process will be accomplished during the next

several months.

This memo lists those objectives and status statements that we excluded (based on Bob
Spies’s recommendations). While no one has to do anything about them at this moment, I
thought I'd better record them or I would lose track of which ones we excluded.



Recovery Objectives & Status Statements Needing Further Review
"Yes" means they‘fwere excluded from Appendix A of the Invitation
the PT ve/bvoa wras

Archaeology Yes Yes
Bald Eagle Yes Yes
Black Oystercatcher Yes

Cutthroat Trout Yes

Dolly Varden Yes

Herring Bay Intertidal See Note #1 | See Note #1
Intertidal Organisms Yes Yes
Killer Whale Yes

Persistence of Oil ' See Note #2 | See Note #2
Persistence of Oil (Mussels) | See Note #2 | See Note #2
Persistence of Qil (Subtidal) | See Note #2 | See Note #2
Pigeon Guillemot Yes
Pink Salmon Yes
Seé Otters Yes Yes
Subtidal Organisms Yes

Note #1: Herring Bay Intertidal Organisms was submitted as a new recovery monitoring
category and was not included in Appendix A.

Note #2: These were included in Appendix A, but they are new categories and have never
been reviewed (or at least agreed-upon).



Archaeological Resources

Recovery Status:

Oystercatchers may still be exposed to hydrocarbons

Cutthroat Trout

Recovery Status: Cutthroat treut have grown more slowly in oﬂed areas than in unoiled




Dolly Varden

Recovery Status:

Dolly Varden have grown more slowly in oiled areas than in unoiled
areas. I nine-whethe i

At N datarn ath haxr agra _yrann

Herring Bay Intertidal Organisms

Recovery Status:

Recovery Objective:

RECOVERY MONITORING STRATEGY: The strategy for this area represents a mix of
recovery monitoring activities and activities to determine processes limiting recovery. The
recovery monitoring component represents a minimal addition to the costs of the restoration
research component which needs to be done on an annual basis. The recovery monitoring
component should only be carried out if the restoration research component is conducted.
The recovery monitoring provides a general control for the array of research activities.

Monitoring Schedule: Annual

Estimated Recovery Time: Unknown

Intertidal Organisms

Recovery Objective: For-each-intertidal-elevation-Jower,-middle;-or-upper) |
will have recovered when community composition,
population abundance of component species, age-elass-distributior and ecosystem functions
and services in each injured intertidal habitat have returned to levels that would have
prevailed in the absence of the oil spill.




Killer Whales

Persistence of Oil (Intertidal Sediments, Mussels)

Oil itself is not an injured resource or service. It is the cause of the injuries. Monitoring the
fate and persistence of oil in the environment including location, concentration, and toxicity
provides foundation monitoring for remaining oil contamination in the ecosystem. It also
provides specific recovery monitoring for continued contamination in sediments and mussels.

Recovery Status:

Prince William Sound. Limited shoreline surveys and limited clean-up work occurred in
1991, 1992, and 1993. The surveys indicated that subsurface oil remained at many sites
that were heavily oiled in 1989.

In 1993, shoreline assessment surveys were conducted at over 75 sites in Prince William
Sound. They found that oil residue was present at most sites and sheening occurred at
some. They also found that surface oiling has become very stable. There was no
measurable reduction in surface asphalt and surface oil residue from 1992 to 1993.
Subsurface oiling, on the other hand, has decreased substantially since 1991. Overall,
the amount of subsurface oil found at the study sites in 1993 is about 45% of the
amount found in the same areas in 1991.

Kodiak. No sites have been surveyed on Kodiak Island since 1990.

Alaska Peninsula. No general assessment work has been done since 1990. Five study
sites were established in 1992 to examine the persistence and degradation of oil along
national park coast lines. Those sites will be revisited in 1994. The 1992 observations
indicate a continuing presence of oil at those sites.

Cook Inlet and Outer Kenai Coast. Only limited assessment work has been done since
1990. A study site was established in 1992 to examine the persistence and chemical
degradation of oil along national park coast lines. That site will be revisited in 1994.
The 1992 observation indicates a continuing presence of oil at that site.

Recovery Objective: With respect to residual oil contamination, recovery has been achieved
when remaining oil concentrations are reduced to a level comparable to pre-spill levels.

-5-



RECOVERY MONITORING STRATEGY: Beds identified as contaminated should be
monitored no more than once every three years. In order to maintain a level effort of work,
one-third of these beds could be monitored each year.

Persistence of Oil (Subtidal Sediments)

Recovery Status: Subtidal organisms living in or on sediments and demersal fish
that forage in subtidal sediment habitats maybe exposed to the petroleum hydrocarbons that
may be contaminating the sediments. In 1991, shallow subtidal PAH composition patterns
consistent with that of weathered EXXON VALDEZ oil (EVOS) were found mainly at
Northwest Bay in the depth range 3 - 20 m. Reduced concentrations of EVO were found at
some shallow water stations in Bay of Isles, Herring Bay, and Snug Harbor. Data in 1992
and 1993 on the fish exposed showed evidence of continued contamination.

Recovery Objectives:

the-spill-affected-ecosystem-

Recovery Objective: Pink salmon will have recovered when populations are healthy and

productive. and




Sea Otters

Subtidal Organisms

Recovery Status: ertain subtidal organisms, like eelgrass and some species
of algae, appeared to be recovering. Other subtidal organisms, like leather stars and helmet
crabs showed little signs of recovery threugh—199+




Injured Resource: Harbor Seals
Lead Agency: ADF&G

Recovery Status: Harbor seal numbers were declining in Prince William Sound (PWS) before
the spill. Following the spill, seals in the oiled area had declined 43%, compared to 11% in the
unoiled area. Counts made during the molt at trend count sites in Prince William Sound during
1990-1993 indicate that numbers may have stabilized. However, counts during pupping have
continued to decline. It is not known which counts are the best indicator of population status.
If the conditions that were causing the population to decline before the spill have improved,
normal growth may replace the animals that were lost. However, if conditions continue to be
unfavorable, the affected population may continue to decline. Harbor seals are a key subsistence
resource in PWS and subsistence hunting is both affected by and may be affecting harbor seal
status.

Recovery Objective: Recovery will have occurred when harbor seals within the oiled area are
at a population level comparable to that which would likely have occurred in the absence of the
spill.

Recovery Monitoring Strategy: Aerial surveys of 25 trend count sites in PWS will be
conducted during pupping and molting for comparison with previous years’ data.

Monitoring Schedule: Aerial surveys will be conducted annually for the next 2 years.
Periodicity of monitoring will be reevaluated after 1996, in light of population trend and
indications of recovery. To date, it is not clear whether the population has stabilized in PWS
or is continuing to decline. This species has declined more than 50% throughout the northern
Gulf of Alaska and PWS in the last decade, and has a very high political profile. It is currently
being considered for listing as depleted under the Marine Mammal Protection Act. Data on
current population status are necessary to avoid unnecessary regulation of fisheries in PWS and
to provide information to subsistence hunters that will allow them to make informed decisions
about levels of harvest. This monitoring program is very inexpensive to conduct

Estimated Recovery Time: Unknown. If the ongoing decline was caused by food limitation

or other unidentified factors that continue to be limiting, the population (including that segment
that was damaged by the oil spill) may not recover.
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Injured Resource: Killer Whales
Lead Agency: NOAA

Recovery Status: Fourteen killer whales disappeared from the resident AB pod in Prince
William Sound between 1989 and 1991. In 1992 and 1993, no additional whales were reported
as missing. No additional whales were reported as missing. No births occurred in 1989 and
1990. A total of four calves have been born into AB pod since 1991 (one in 1991, two in 1992,
and one in 1993). In 1988, the pod contained 36 whales; in September 1993 the pod contained
26 whales. The injured pod is growing again.

Recovery Objective: Killer whales will have recovered when the injured pod grows to at least
36 individuals (1988 level).

Recovery Monitoring Strategy: Photographs of individual killer whales occurring in AB pod
will be collected to document natural recovery. Because AB pod whales frequently associate
with other Prince William sound resident killer whale pods (approximately 80% of all
encounters), it is necessary to photograph all killer whale pods/individuals encountered during
field research in Prince William Sound.

Monitoring Schedule: Field research every two years will allow us to keep track of new births
by year and record regrowth of the pod. Natality and mortality rates will be conservative
biennial estimates, and missing whales will not be confirmed as dead until two years after they
are first missing.

Estimated Recovery Time: Recovery of AB pod to pre-spill levels (36 whales) could take ten
to fifteen years given the current age and sex structure of the population.



Injured Resource: Sea Otters
Lead Agency: USFWS

Recovery Status: Sea otters do not appear to be recovering in all areas affected by the spill.
They may have suffered sublethal effects and may be receiving continued exposure to residual
oil. Although injuries appear to be subsiding (based on mortality rates and patterns), recovery
has not been demonstrated. An additional concern is the apparent limited reoccupation by sea
otters of heavily-impacted habitat.

Recovery Objective: Sea otters will be assumed when no significant changes in abundance are
detected over five surveys in the heavily oiled area and when densities do not differ between
heavily oiled and non-oiled areas and when mortality patterns appear normal.

Recovery Monitoring Strategy: The recovery monitoring program will track abundance and
mortality of sea otters in oiled areas.

Abundance: Aerial surveys of sea otter abundance in areas of Prince William Sound most
heavily impacted by the oil spill (areas around northern Knight Island and Naked Island) and in
non-oiled areas of western PWS will be conducted in 1995 and 1997 and thereafter only if the
number of sea otters in oiled areas remains lower than anticipated. Data on sea otter abundance
collected as part of the seabird boat surveys will continue to be collected in the process of
monitoring seabirds (at no extra cost to either the seabird or sea otter projects), and will be used
to augment the aerial survey data on sea otter abundance in oiled areas. However, the aerial
surveys have been developed specifically to provide accurate counts of sea otters whereas the
boat surveys have been shown to be biased in their estimates. Thus data collected in the boat
surveys will be relied upon only as supplementary information.

Mortality: Sea otter carcasses will be collected in oiled areas of Prince William Sound (the
Green Island area) in the spring of 1995 and 1996. Ages of the otters at the time of death can
be determined from the skulls. Pre-spill data on carcasses from this area indicated the
proportion of prime-age otters in the carcass sample is normally low. However, mortality of
prime-age otters was high post-spill, through 1991. Since then, mortality patterns appear to be
returning to normal. Two more seasons of carcass collection will allow us to confirm that
mortality patterns in the population are similar to prespill. An advantage of assessing mortality
through collection of carcasses is that the work can be completed in a short time at a relatively
low cost.

Monitoring Schedule: ‘

1995 Aerial surveys, Carcass collection

1996 Carcass collection

1997 Aerial surveys

1998 Only if data collected in 1996 suggests recovery is not
occurri
ng

1999 Aerial surveys, if needed



2001 Aerial surveys, if needed

Monitoring Schedule Justification:

Unusually low densities of sea otters have been observed in heavily oiled areas of PWS and no
increases have been detected since the spill. Maximum annual growth rates in sea otter
populations are 0.21. Based on an estimated annual increase of 0.10 and o and B = 0.20, a
significant difference between two bi-annual surveys could be detected. If the annual change is
0.05, three surveys (1995, 1997, 1999) would be required to detect statistical significance.

Estimated Recovery Time: Unknown. No increase in population size has been observed since
the spill.



Injured Resource: River Otters
Lead Agency: ADF&G

Recovery Status: River otters have suffered sublethal effects from the spill and continuing
exposure to hydrocarbons.

Recovery Objectives: Indications of recovery are when habitat use food habitats and
physiological indices have returned to prespill conditions.

Recovering Monitoring Strategy: Monitor latrine sites for use by otters and reestablish use of
abandon sites to indicate populations recovery. Monitor species composition in feces to
document return to prespill composition.

Monitoring Schedule: Two field trips yearly early summer and late summer.

Estimated Recovery Time: River otters are long-lived species best case scenario - 15 years.



Injured Resource: Bald Eagles
Lead Agency: USFWS

Recovery Status: Up to 900 bald eagles may have been killed in the spill. However,
population estimates made in 1989, 1990, and 1991 indicate that there may have been an
increase in the PWS bald eagle population since the previous survey conducted in 1984.
Productivity decreased in 1989, but appeared to have recovered by 1990.

Recovery Objective: Because population and productivity appear to have returned to prespill
levels, bald eagles may have already recovered from the effects of the spill.

Recovery Monitoring Strategy: Aerial surveys of Prince William Sound were used before and
after the spill to estimate population size and productivity. The PWS eagle population was
expected to increase to its pre-spill level by 1994, Aerial surveys should be conducted in 1995
“and at intervals of 5 years until the population and productivity reaches pre-spill levels. There
were not enough pre-spill data on eagle populations in other parts of the spill area to warrant
surveys outside PWS.

Monitoring Schedule: A PWS population survey should be conducted every 5 years starting
in 1995

Estimated Recovery Time: 5 years.



Injured Resource: Black Oystercatcher
Lead Agency: USFWS

Recovery -Status: The oiled population of black oystercatchers has not yet recovered.
Productivity of lack oystercatchers is recovering, although oystercatchers may still be exposed
to hydrocarbons when feeding in intertidal areas.

Recovery Objective: Black oystercatchers will have recovered when Prince William Sound
populations attain prespill levels and when reproductive success of nests and growth rates of
chicks raised in oiled areas are comparable to those in unoiled areas.

Recovery Monitoring Strategy: Population abundance and distribution in Prince William Sound
will be monitored during boat surveys for marine birds and mammals.

Monitoring Schedule: Population abundance and distribution will be monitored every three
years during the boat surveys for marine birds.

Estimated Recovery Time: Unknown
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Injured Resource: Common Murres
Lead Agency: USFWS

Recovery Status: Productivity of common murres show signs of recovery at the Barren Islands
but numbers have not returned to pre-spill levels.

Recovery Objective: Common murres will have recovered when populations are increasing at
index colonies and when reproductive timing and success are within normal bounds.

Recovery Monitoring Strategy: Populations at the Chiswell Islands, Barren Islands, Triplets,
Ugaiushak Island and Puale Bay, all within the spill area, will be surveyed once every 3 years
to determine if populations have recovered. Productivity will be monitored annually for five
years at the Barren Islands to insure it is normal.

Monitoring Schedule: A complete population survey of injured colonies (see above) should be
conducted every three years starting in 1996. Reproductive studies will be continued annually
for five years, then terminated if productivity is normal.

Estimated Recovery Time: 15-70 years
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Injured Resource: Harlequin Ducks
Lead Agency: ADF&G
Recovery Status: There are indications of population decline and possibly reproductive failure.

Recovery Objective: Harlequin ducks will have recovered when populations have returned to
prespill levels, or when differences between oiled and unoiled areas are eliminated.

Recovery Monitoring Strategy: Breeding populations in the eastern a nd western PWS should
be conducted in June and productivity surveys should be conducted in July.

Monitoring Schedule: Population surveys should be done every 3 years starting in 1995.
Productivity surveys should be done annually for at least five years.

Estimated Recovery Time: 30-50 years

DRAFT -9- 4/25/94



Injured Resource: Marbled Murrelet

Lead Agency: USFWS

Recovery Status: Marbled murrelet populations in Prince William Sound were in decline before
the spill and may not attain pre-spill population levels. The causes of the pre-spill decline are

unknown,

Recovery Objective: Marbled murrelets will have recovered when population trends are
increasing.

Recovery Monitoring Strategy: Estimate the Prince William Sound marbled murrelet
population in summer using boat surveys.

Monitoring Schedule: Boat surveys of Prince William Sound bird populations should be
conducted in the summer every three years starting in 1996.

Estimated Recovery Time: Unknown.
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Injured Resource: Pigeon Guillemot
Lead Agency: USFWS

Recovery Status: The pigeon guillemot population in Prince William Sound was in decline
before the spill and may not attain prespill population levels. The causes of the prespill decline
are unknown.

Recovery Objective: Pigeon guillemots will have recovered when populations are increasing.

Recovery Monitoring Strategy: Estimate the Prince William Sound pigeon guillemot
population in winter and summer using boat surveys. Continue June counts of pigeon guillemots
attending colonies on Naked, Peak, Storey, Smith and Little Smith islands. The Naked Island
area supports >25% of Prince William Sound guillemots, and pre-spill and post-spill counts of
the Naked Island area population provide excellent data for determining population trend. These
data will provide an independent source of information to confirm trends found in the boat
surveys.

Monitoring Schedule: Boat surveys of Prince William Sound bird populations should be
conducted in winter and summer every three years starting in 1996. June counts of guillemots
in the Naked Island area should be conducted every three years.

Estimated Recovery Time: Unknown.
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Injured Resource: Cutthroat Trout
Lead Agency: ADF&G
Recovery Status: Cutthroat trout have grown more slowly in oiled areas than in unoiled areas.

Recovery Objective: Cutthroat trout will have recovered when growth rates within oiled areas
are comparable to those for unoiled areas.

Recovery Monitoring Strategy: Monitor growth rates in injured populations to determine when
the recovery objective has been met. Analysis of scale or otolith growth patterns may be a
cost-effective approach to comparing current and past growth histories.

Monitoring Schedule: Every three years, continued at least one interval after the recovery
objective has been met.

Estimated Recovery Time: Unknown.
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Injured Resource: Dolly Varden

Lead Agency: ADF&G

Recovery Status: Dolly Varden have grown more slowly in oiled areas than in unoiled areas.
Recovery Objective: Dolly Varden will have recovered when growth rates within oiled areas
are comparable to those for unoiled areas.

Recovery Monitoring Strategy: Monitor growth rates in injured populations to determine when
the recovery objective has been met. Analysis of otolith growth patterns may be a cost-effective

approaches to comparing current and past growth histories.

Monitoring Schedule: Every three years, continued at least one interval after the recovery
objective has been met.

Estimated Recovery Time: Unknown
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Injured Resource: Pacific Herring
Lead Agency: ADF&G

Recovery Status: Pacific herring studies have demonstrated egg mortality and larval
deformities. Populations may have declined, but there is uncertainty as to the full extent and
mechanism of injury. However, the stocks and dependent fisheries in Prince William Sound are
not healthy, as indicated by the low spawning biomass in 1993 and 1994 and the resultant
elimination of the fisheries in those years.

Recovery Objective: Pacific herring will have recovered when populations are healthy and
productive and exist at prespill abundances.

Recovery Monitoring Strategy: Monitor fish health and spawning biomass. Annual monitoring
for fish health status will begin in 1994. Estimation of spawning biomass will require support
of annual spawn deposition survey to supplement normal ADF&G data collection.

Monitoring Schedule: Annual monitoring until recovery objectives have been met, that is when
a healthy, strong year-class has recruited into the spawning population. Continued annual
monitoring for four additional years (one recruitment cycle) beyond meeting the recovery
objectives to ensure recovery has been achieved.

Estimated Recovery Time: Unknown; no sooner than 1996 (1992 year-class), which will require
annual monitoring until at least 2000.
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Injured Resource: Pink Salmon
Lead Agency: ADF&G

Recovery Status: Pink salmon studies have demonstrated egg mortality, fry deformities, and
reduced growth in juveniles. Populations may have declined, but there is uncertainty as to the
full extent and mechanism of injury. However, there is evidence of continued damage in some
stocks from exposure to oil, and there has been a precipitous decline to both wild and hatchery
stocks of pink salmon in Prince William Sound since 1991.

Recovery Objective: Pink salmon will have recovered when populations are healthy and
productive. Indicators of recovery are (1) egg survivals in oiled areas are equivalent to prespill
levels or levels in unoiled areas; and (2) pink salmon escapement goals are met and returns per
spawner equals or exceeds the prespill historic average.

Recovery Monitoring Strategy: (1) Annual monitoring of egg mortality in a standardized
set of oiled and non-oiled streams. (2) Monitoring of escapements and return per spawner
productivity. ADFG routinely monitors escapements throughout PWS as part of its management
program; an additional increment of stock separation in the commercial fishery is necessary to
accurately determine hatchery/wild stock fishery contributions, in order to estimate returns per
spawner. This additional increment may be provided by higher-resolution management activities
required as general restoration activity to ensure adequate escapement of impacted populations
of pink salmon.

Monitoring Schedule: Annual monitoring until recovery objectives have been met, and for the
subsequent generation (two years) after recovery objectives have been met to ensure recovery
has been achieved.

Estimated Recovery Time: Unknown; at least two generations, depending on the mechanism
of damage to reproductive success.

DRAFT -15 - 4/25/94



Injured Resource: Rockfish
Lead Agency: ADF&G

Recovery Status: Rockfish were exposed to hydrocarbons and showed sublethal effects.
Furthermore, closures to salmon fisheries increased fishing pressures on rockfish which may be
affecting their population. However, the extent and mechanism of injury to this species are
unknown.

Recovery Objective: Without further study, recovery cannot be defined.

Recovery Monitoring Strategy: No monitoring strategy can be determined without definition
of a recovery objective. Synthesis of NRDA studies and other data on PWS rockfish needed,
with recommendations for recovery objective and monitoring approach a requirement of the
synthesis project.

Monitoring Schedule: None.

Estimated Recovery Time: Unknown.
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Injured Resource: Sockeye Salmon
Lead Agency: ADF&G

Recovery Status: Sockeye salmon in Red Lake, Akalura Lake, and lakes in the Kenai River
system declined in population because of adult overescapement in 1989. The Red Lake system
may be recovering because the plankton has recovered, and fry survival improved in 1993.
However, Akalura Lake and Kenai River Lakes have not recovered ; smolt production has
continued to decline from these lakes. In the Kenai River lakes, for example, smolt production
has declined from 30 million in 1989 to 6 million in 1990, and to less than 1 million in 1992
and 1993.

Recovery Objective: Sockeye salmon in the impacted lakes will have recovered when
populations are able to support overwinter survival rates and smolt outmigrations comparable
to prespill levels.

Recovery Monitoring Strategy: In Red Lake and Akalura Lake, monitoring of smolt
outmigrations. In Kenai River lakes, monitoring of fall fry abundance and smolt abundance to
estimate overwinter survival and smolt production.

Monitoring Schedule:  Annually until recovery objectives have been met, and for two
subsequent years after smolt productivity has returned to normal. Thus two more years of
monitoring at Red Lake are required to confirm recovery, while at least seven years of
monitoring will be necessary at Kenai and Akalura Lake to monitor productivity through returns
of year-classes damaged by spill-induced overescapements. '

Estimated Recovery Time: For Akulara Lake and Kenai River lakes, recovery time is
unknown, but is 2 minimum of seven years. Red Lake may be considered fully recovered in
two years.
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Injured Resource: Archeological Resources

Recovery Status: Archeological resources are nonrenewable: they cannot recover in the same
sense as biological resources. The standard restorative approach to archeological sites in federal
law (e.g., ARPA) is through compensation of loss through data recovery combined with other
mitigative actions (e.g., site stabilization, education, site patrols).

Recovery Objective: Archeological resources will be considered recovered when spill-related
injury ends; looting and vandalism are at or below prespill levels; and upon completion of the
necessary compensatory data recovery (including analysis and report-writing in accordance with
professional, federal, and state legal standards) and/or other mitigative actions.

Recovery Monitoring Strategy:

Background: The current evidence suggests that a majority of the archeological site vandalism
that can be either directly or indirectly linked to the Exxon Valdez oil spill event occurred in
1989 before adequate constraints were put into place over the activities of oil spill cleanup
personnel. Most of this vandalism took the form of prospecting for sites with high artifact
yields. Numerous small holes, from 0.5 to 2.0 meters in size, were dug by vandals in 17 known
sites (projections based on existing data suggests that about 100 additional sites were similarly
vandalized).

Evidence of vandalism dropped dramatically after 1989, most probably reflecting the more
effective archeological constraint system that had been put into place by the participating
agencies, with the cooperation of Exxon Corp., by the late summer of 1989. This apparent drop
in vandalism was unexpected and at first suggested that continued vandalism related to the Exxon
Valdez spill event might not be a significant future concern. However, based on what we know
about the behavior patterns of archeological looters, the activity focus of vandals may have
shifted (or will shift) from general prospecting to a more focused pattern of looting at a select
number of high-yield archeological sites that were identified by looters during the initial
"prospecting" phase, or simply observed by more discrete potential looters engaged in cleanup
operations in the post-1989 era. Artifact hunters are most likely to act on the opportunities
presented by this knowledge in the next 15 years while their memories remain fresh; thereafter,
the threat should gradually drop as the information loses "immediacy" and specificity.

A second oil-spill factor may greatly increase the likelihood that looter knowledge gained in the
oil-cleanup period might be activated at any time at high-yield sites. The injury to commercial
and subsistence species (e.g., harbor seals and herring) may create conditions of economic
depression in several Gulf of Alaska communities that will increase the temptation to turn to
commercial archeological looting as an alternative source of income to make up for the income
loss in other sectors: (Note: Loss of subsistence species forces users to use limited cash to
purchase food and other products.) Studies of the economics of archeological looting in Utah
and elsewhere, such as St. Lawrence Island have shown that commercial digging increases in
communities that are experiencing economic downturns.
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Another compelling reason to be concerned is that demand for Alaskan archeological materials
is at an all-time high by art dealers, jewelers, and even knife makers. The prices of single slate
ulus now approach $500 at certain galleries; rare pieces of ivory and bone may be sold for over
$100,000.

Strategy: Archeological monitoring of archeological sites injured by the spill or spill-related
activities will target a small number of sites which are determined to represent those that are
most vulnerable to serious, commercial looting. There will be two categories of sites scheduled
for continued monitoring. The first group, or index group, will consist of 4 known sites that
will be monitored on a yearly basis for signs of vandalism. The selection of these sites will be
based on their potential vulnerability to pot hunting and will be independent of jurisdiction. That
is, no attempt will be made to distribute index sites equally by political jurisdiction or agency
jurisdiction. One or two of these sites will also be selected for continued hydrocarbon
monitoring so the behavior and effect of oiling can be observed over the long term in
archeological deposits. A second group of 4 sites will be selected for monitoring, but on a
biannual basis. This second group of sites may vary over time in order to maintain flexible
response to new information such as fresh reports of vandalism or new findings on patterns of
looting. The second group of sites provides a cross-check to monitoring data collected at the
index sites. By focusing annual monitoring on 4 index sites and using a 2-year monitoring
schedule on the additional 4 "cross-check"” sites, expenditures would be kept to a minimum, but
at a level that would still provide adequate tracking of vandalism trends over the years.

Because baseline data have already been collected on the sites that would be monitored, local
people and communities will be included in the monitoring effort whenever possible. Agency
archeologists will serve as managers of the monitoring effort and conduct any specialized or
difficult monitoring actions. This local involvement will also serve as a social mechanism for
discouraging certain individuals from engaging in looting by encouraging the growth of cultural
pride and heritage knowledge in the communities. Guidance for obtaining local participation will
be sought in the results of the initial phase of the already funded "Community Archeological Site
Protection Plans Project." The first phase of this project, which will outline an effective
approach for the involvement of local communities in archeological protection, will be completed
- by the Office of History and Archaeology, State of Alaska, by September/October 1994. In
order to avoid duplication of effort, every effort will be made to coordinate and integrate the
archeological monitoring program with the community archeological protection activities.

Monitoring Schedule: Monitoring of index sites will occur on a yearly basis. This schedule
is necessary to interdict vandalism before the damage has become severe and to insure that all
signs of vandalism would be visible (e.g., unvegetated ground). The second group of sites will
be monitored on a biannual basis which should be sufficient to identify at least the majority of
. vandalism indicators before they are hidden by vegetation. If monitoring indicates a strong
recovery trend by the year 2000, the monitoring interval for index sites can shift to every two
years and the interval for the second group to every four years.
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Estimated Recovery Time: Recovery will have been achieved when all vandalism that was
stimulated by the Exxon Valdez oil spill has ceased and any required data recovery actions (e.g.,
professional excavation of looted site areas) or other mitigative actions (e.g., stabilization of
vandalized site areas) designed to address documented injury have been completed. The best
professional judgement estimates the achievement of recovery by the year 2020. This period
of time should see the present generation of archeological looters disappear, hopefully
discouraged by local community education programs, site protection programs, and the social
pressures created by a citizenry having a sense of "ownership" and pride in their archeological
heritage. In addition, a thirty-year span should result in the dissipation of any remaining oil
contamination in archeological deposits.
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Injured Resource: Intertidal Organisms
Lead Agency: ADF&G

Recovery Status:Some species showed evidence of recovety but intertidal as a whole had not
recovered as of the last sampling in 1991, in any habitat or region studied.

Recovery Objective: Intertidal communities in the upper intertidal zone will have recovered
when community composition, population abundance of component species, and ecosystem
functions and services in each injured intertidal habitat have returned to levels that would have
prevailed in the absence of the oil spill.

Recovery Monitoring Strategy: Monitor selected matched oiled and non-oiled (control) sites
throughout the spill area, incorporating a variety of habitats in each region. To validate the
inference of recovery for the matched-pair design, matched non-oiled sites should be monitored
also.

Monitoring Schedule: Monitor Prince William Sound paired sites in 1995 and 1997. Monitor
Cook Inlet/Kenai Peninsula and Kodiak/Alaska Peninsula in 1996 and 1998. Further monitoring
cycles should be dependent upon results of initial four years. Approximately one-half of the site
pairs would be within Prince William sound and the other one-half in the other two regions
combined. Because of the matched-pair design and the need to make comparisons within
regions, (which were shown to differ), a two-year monitoring cycle is necessary. This
monitoring strategy provides continuity and level effort between years.

Estimated Recovery Time: Unknown
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Injured Resource: Herring Bay Intertidal Organisms
Lead Agency: ADF&G

Recovery Status: The lower intertidal zone and, to some extent, the middle intertidal zone are
recovering. However, injuries persist in the upper intertidal zone, especially on rocky sheltered
shores. Recovery of this zone appears to depend, in part, on the return of adult Fucus in large
numbers.

Recovery Objective: Intertidal communities in the upper intertidal zone will have recovered
when community composmon population abundance of component species, and ecosystem
functions and services in each injured intertidal habitat have retumed to levels that would have
prevailed in the absence of the oil spill.

Recovery Monitoring Strategy: The strategy for this area represents a mix of recovery
monitoring activities and activities to determine processes limiting recovery. The recovery
monitoring component represents a minimal addition to the costs of the restoration research
component which needs to be done on an annual basis. The recovery monitoring component
should only be carried out if the restoration research component is conducted. The recovery
monitoring provides a general control for the array of research activities.

Monitoring Schedule: Annual

Estimated Recovery Time: Unknown
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Injured Resource: Clams
Lead Agency: ADF&G

Recovery Status: Littleneck clams and butter clams on sheltered beaches were killed by oiling
and clean-up activities. In addition, growth appeared to be reduced by oil, but determination
of sublethal or chronic effects is awaiting final analyses.

Recovery Objective: Clams will have recovered when populations and productivity have
returned to levels that would have prevailed in the absence of the oil spill (prespill data or non-
oiled control sites).

Recovery Monitoring Strategy: Sample paired oiled and non-oiled (control) clam beds.
Measures should be density and size-frequency distribution. Random sampling design within
sites. Number and location of study sites to be determined from agency data and local
subsistence usage. Consider sites throughout spill impact area.

Monitoring Schedule: Conduct one comprehensive study and then evaluate need for further
monitoring.

Estimated Recovery Time: unknown
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Injured Resource: Persistence of Oil (Intertidal Sediments, Mussels)
Lead Agency: ADEC

Oil itself is not an injured resource or service. It is the cause of the injuries. Monitoring the
fate and persistence of oil in the environment including location, concentration, and toxicity
provides foundation monitoring for remaining oil contamination in the ecosystem. It also
provides specific recovery monitoring for continued contamination in sediments and mussels.

Recovery, Status:
. Prince William Sound. Limited shoreline surveys and limited clean-up work occurred
in 1991, 1992, and 1993. The surveys indicated that subsurface oil remained at many
sites that were heavily oiled in 1989.

In 1993, shoreline assessment surveys were conducted at over 75 sites in Prince William
Sound. They found that oil residue was present at most sites and sheening occurred at
some. They also found that surface oiling has become very stable. There was no
measurable reduction in surface asphalt and surface oil residue from 1992 to 1993.
Subsurface oiling, on the other hand, has decreased substantially since 1991. Overall,
the amount of subsurface oil found at the study sites in 1993 is about 45% of the amount
found in the same areas in 1991.

Kodiak. No sites have been surveyed on Kodiak Island since 1990.

: Alaska Peninsula. No general assessment work has been done since 1990. Five study
sites were established in 1992 to examine the persistence and degradation of oil along
national park coast lines. Those sites will be revisited in 1994. The 1992 observations
indicate a continuing presence of oil at those sites.

Cook Inlet and Outer Kenai Coast. Only limited assessment work has been done since
1990. A study site was established in 1992 to examine the persistence and chemical
degradation of oil along national park coast lines. That site will be revisited in 1994.
The 1992 observation indicates a continuing presence of oil at that site.

Recovery Objective: With respect to residual oil contamination, recovery has been achieved
when remaining oil concentrations are reduced to a level comparable to pre-spill levels.

Recovery Monitoring Strategy: To assess the persistence of oil, monitoring needs to record
the location, concentration, and characterization of oil that remains from the Exxon Valdez oil
spill. Monitoring the location means periodically determining the areal extent until it reaches
"recovery” levels in most areas, and focusing more frequent monitoring on "hot spots" where
significant concentrations remain.

Monitoring Schedule:
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Kodiak and Alaska Peninsula. Comprehensive surveys have not been conducted since
1990. A survey should be conducted in 1995 to determine the areal extent and location
of significant concentrations of remaining oil. The monitoring should be designed to give
a comprehensive look at the distribution of oil in order to satisfy scientific and public
information needs. Needs for future monitoring, if any, on Kodiak and the Alaska

"Peninsula will be determined based on the results from 1995.

Prince William Sound. Specific areas in Prince William Sound were monitored in 1993.
Monitoring is not needed in 1995. It should be conducted in 1996 to determine the
location of significant concentrations of remaining oil. Like that for Kodiak and the
Alaska Peninsula, the monitoring should be designed to give a comprehensive look at the
distribution of oil in order to satisfy scientific and public information needs. It should
not focus on known "hot spots" monitored in 1993, but be a broader effort to give a
comprehensive picture. Future monitoring of specific remaining areas of high oil
concentration will be determined based on the results from 1996.

Cook Inlet and Outer Kenai Coast. Monitoring needs for Cook Inlet and outer Kenai
Coast need not drive the monitoring schedule; rather, they should be incorporated into
the projects for Kodiak and Prince William Sound as logistics opportunities are available.

Estimated Recovery Time: Unknown.
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Injured Resource: Persistence of Oil (Mussel Beds)

Recovery Status: Mussels themselves are an injured resource, both from the recreational and
subsistence view plus possibly being the vehicle for transferring petroleum hydrocarbons to
higher consumers. High concentrations of petroleum PAH’s remain evident in some mussel beds
within Prince William Sound (PWS), and preliminary results indicate contaminated beds outside
PWS also.

Recovery Objective: Recovery will be complete when sediment PAH concentrations have
declined to pre-spill concentrations.

Recovery Monitoring Strategy: Beds identified as contaminated should be monitored no more
than once every three years. In order to maintain a level effort of work, one-third of these beds
could be monitored each year.

Monitoring Schedule: Perform one cycle of monitoring, then re-evaluate.

Estimated Recovery Time: Unknown
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