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P.O.Box 21628 
Juneau, Alaska 

99802-1628 
(907) 586-8826 

January 8, 1996 

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

TO: 

FROM: 

Molly McCammon 
Executive Director 
Exxon Valdez Oil Spill Trustee Council 

Maria Lisowski ~aAn 
Attorney "fiV\J( 

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 is made 
regarding how NEPA will be complied with, no public release of the 
Revised Draft should occur. 

cc: P.Janik, RF 
J.Wolfe, EAM 
D.Gibbons, EAM 
S.Senner 
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HUt ~Tit ~G-TKAPPit ~G 
Emergency Order ALASKA DEPARTMENT 

OF FISH AN'D GAME 
Under Authority. of ·~s. 16'.05~060 

' .·.i. 

Emergency Order No. 021595 

Effective Date: 11:59 p.m. 
November 16, 1995 

·, " ,'" , :' •II 

EXPLANATION: 

.·: \ ' '; .,: J• ' ',. '. : • -.!' 

Issued at Cordova, Alaska 
November 14, 1995 

' ' 

Expiration Date: June 30, 1996 
unle'ss superseded by 
subsequent emergency order 

This einergency 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 Unit 6 are not affected by this order .. 

Therefore, the following regulatiorts in 5 AAC 84.270, Forbearer Trapping are amended to read: 

UNIT 

(9) Otter, land 

Unit6(P). that:poriion·en~osed hyaline 
extending from the Unit 6 bound&Y at the 
head ofl<ings Bay northeast along the center 
of Kings Bay and Port.Nellie Juan~ east to 
Pt .. Eleanor. southeast to Little ·Smith Island. 
southwest to Pt. Helen. northwest to . 
Verdant Island. southwest along the .c~nter 
·of ley Bay, and west along Tiger Glacier to . · ·· 
the Unit 6(P) boundary · 

Remainder ofUnit 6 

' ','" 

OPEN SEASON BAGLIM:IT 

Nov. 10-Nov. 16 · · No Iirinl:_ 

Nov., 10-Mar. 31 No limit. 

Fta:rtk Rue 
. Ccnn:nussionet . 

&-Cr.·~ 
By delegation to: Roy A Nowlin 

Area Wildlife Biologist 



!• NdV 14 10:54 

Order No. 011595 2 November 14, 1995 

JUSTIFiCAtiON: 

Oil contamination from die. Eniin Valdez spiil in 1989 caused injury to the land otter population 
in western Pririce william Sound. ' Damage assessment Studies during the three yeats 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 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 successful 
completion of the study. Researchers must capture and release as many animhls 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 ttap shy. 

DISTRIBUtiON: 

This emergency order is. distributed to the recipients listed below. Copies are available from 
Department ofFish and Game offices in Anchorage, Juneau, Cordova and Fairbanks. 

1. Lieute~i Govemoris office · . . . . ; . 
2. Assistant Attorney General (Board of' Game Liaison) · 
3. Commissioner, Department ofFish and Game 
4. Division of Wildlife Conservation 

Director 
Deputy Director · 

· Regional Supervisors 
Region II Area Biologists 
Headquarters Senior StaffBiologist 

5. Division of Boards 
Director 
Board of Game 

6. Division of Subsistence, Anchorage Regional Supervisor 
7. Public Communications, ADF&G, Juneau, Anchorage 
.8. Department of Public Safety, Fish & .Wildlife Protection 

Director 
B Detachment ColMlander~ Pahnet 
Field Offices: Cordova~ Valdez, Yakutat 

9. U.S. Fish & Wildlife Service, Regional Director, Anchorage 
l 0. U.S. Forest Service 

Regional Forester, Juneau 
Chugach National Forest, Anchorage 
District Rangers: Cordova, Girdwood 

II. Magistrates: Cordova. Valdez, Yakutat · . 
12. Harbormasters: Cordova, Yakutat 
13. Advisory Committee Chairmen: Cordova. Yakutat, Valdez, Whittier 
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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 

Public CommunicatiOns 
Box $-2000 
Juneau, Alaska 99802·2000 
(907) 465·4112 

Alaska De t of.Fish.&.Game 
. -. · . ·. · NEWS 

• ... • • • • '1j, 

November 14, 1995 Contact: Roy Nowlin 424-3215 

·Cordova -- Trapping for land otters in western Prince William Sound between Port 

Nellie Juan and Icy Bay on the mainland and in the Knight 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 necessary to help researchers 

determine 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 Sou'rtd. 

Damage assessment studies during the three years following the spill showed otte·r fo·od, 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 trapping 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 1 Joe) 

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

FYI 

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 cutthroat trout. Another Emergency Order was issued 
in 1993 closing oiled 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, 1996 8:54 AM 
To: Hoffmann, Andrewi Hepler, Kelly 
Subject: FW: Cutthroat regulations 

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

Joe 

From: Stan Senner 
To: Sullivan, Joe 
Subject: Cutthroat regulations 
Date: Sunday, February 04, 1996 10:08AM 

Joe: 

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 
• Objectives, and Strategies 

This chapter presents goals, objectives, and strategies for restoration. The first part of this 
chapter discus&e-5 goals, objectives, and strategies in general. The second part describes tha 
nature 12nd extent of injury and recovery1(1f.~recoverv objective, tma the reeteratieA etrategv 
for each Injured resource and service discussed in Table 2 in Chapter 4. Detailed information on 
injury i&!•B~~objec~ives, and a:tratosies can be found on the following pages: 

R~i!>Cul'cG or Service f!9! 
Archaeological Re$ources . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 
Bald Eagles ..••••••.•••.• , •.•...•..••..•.•.. , . • • . . • . . . . . . 39 
Black Oystercatchers • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 
Clams ..... 'II tl • J • I • ' • II ~ •••••• t a ••• 0 .... I • I •• I II ..... I I • • • • • 40 
Commercial Fishing • . • • . . . • • • . . • • • • • . • • . . • . . • . . • . . . • . . • . • • . 41 
Common. Murres jj • " ~~ I g •••• I ••• ~ ••••••••• I ••• II , • , ••• , , II ••• ~ 42 
Cutthroat ,·rout .. I a I ••• II ' ..... " •••• ' • I t ' • u • I I • ' • ' • - • ' •••• II • 42 
Designated Wilderness A~ees . . . . . . . . . . • • • . • • • . • • • • • • • • • . . . . • . 43 
Dolly Varden ...•.•...••...•.••••• , • • • . • • • . • . . • . . . . . . • . . . . 43 
Harbor Seals ...•...•••..•••.•••...•.•......•.....•..•..•• 44 
Harlequin Ducks •. , .••••................•...............•. 45 
Intertidal Organisms •• , • • . • . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 46 
Killer Whales .•• 1 •••• , , • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 46 
M<aret.ea Murrelets, ~. ~~t~ll<J.~11)~il~~-~~~.~· ~.~.~1. ......•.......•.•••...... 47 fk1~~1S~!·f,l:•.~~=~~(=>~f.:1:trf~.¢~·~ 
Musser s . . .. . . . ~ . . . . . . . . . . . . . il , , • • • , • , • • • , , • • • • • • • • • • • • ~ .. 4 7 
Pacific Herring .......••.....•.....••• I ••••• , • • • • • • • • • • • • • 48 
Passive Use . . . .. . u • • • .. • , .. • • • • 1!1 ~ • , • • , , , , • , .. • • • .. .. .. • • .. • • .. .. • ~ • 49 
Pigeon Guillemot ......••••••••• I • • • • • • • • • • .• • • • • • • • • • • • • • • • 49 
Pink Salmon .. . . . . . . . . . . . . • . • • • . . . • . • . . • . . . . • . . • • • • . . . • . • . 49 
Recreetion .and Tourism .....•.••• 1 ••••• , • • • • • • • • • • • • • • • • • • • • 50 
River Otters . . . . . . . . . . . . . , . • • , , . , . . . . . . . . . . . . . . . . . . . . . . . , 
Rockfish .••.•........•.••••.• , , ........•......•........• 
Sea Otters .............•. , .• , •• , .•. , .................... . 
Sediments . . . . A • • • , • , .. • .. • .. • • • • • • • • • • • • , • • • • • • .. .. • • .. • , • • • • 

Sockeye Salmon 
Subsistence • . . . . . , . . . . . • . . . • . . . • . • . • , • • • • • , . . . . • • . . • . . . . 

51 
52 
52 
53 
53 
64 

Subtidal Orggnisms; •..••...•...•.•..•••.•.•..•.••••••• , • . • • 55 
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Overview 

The first part of-tt:lis--efwpter discusses goals, objeotlves, and strategies in goneral. A goal is th;J ~rtlt:P!}:;e. 
end towi!Jrd which an endeavor is directed; objectiv~s ... ~re descriptions of mea~~r.~.~!~ .. ~utcomesJ ~..>: 
and $trategias are plans of action. laken together, ~l~goals, objeG."tives, and J.Jf&ft14strategies ~~ 
preduoe a blueprint ~if!l=.ii!ii'l~ti\!11\~!s« ·for restoring the spill area. To be funded. a o... Je~ 
project must be consistent with the goals and policies of the Restoration Plan and with ,f;,btn 
restoration objectives and strategies as they change over time. 

GoAL: The end toward which restoration is directed 

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 towat·d this goal. 

OBJECTIVES: Measurable outcomes Of restoration 

lhe obj~ctives of the restoration program are measuraole conditions that signal the recovery of 
individual reeources or services. They are the yardsticks against which the succeo:s: of the 
program is measured. 

Where lli!!Htt!e pre spill data exist, Injury is inferred from aornptJriMn of oiled and unoiled areas, 
and recovery is usually defined as a return to conditions comparable to those of unolled areas. 
Because the differences between oiled and unoiled areas may have existed before 1he spill, 
st12tements of injury and objectives based on these differences are often less certain than In 
those cases where prespill data exis 

~~l'ek there also 
&&FHile~ uncertainty associated with ng the significance of prespill poplllation data 
einoe populations undergo natural fluctuetion~. !!~~I!I'Ji!~~~indioators of recovery can include 
increased numbers of Individuals, reproductive succe5s, improved growth and survival rates, and 

\ normal age and sex composition of the injured po_eulation. 

_y-:--~ \:, '\~) o-.. rtW ~~ 7. ' . &!~ 
Fu~gaJ.ract:nle;\!\wlll have been ach1eved when the populatiOn of flora and fauna ar~ ~~r 
again present at former or prespill abundances, lj healthy and productive, and there is a full J, J~J 
complement of age clas$eS at the level thet would have been present had the spill not occurred. '9et:: 
A recovered ecosystem provides the aame functions and services as would have been provided rr-Jv 

1"" Jv ,1/_,__.i -
IY 6 
~-
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had the spill net oeeurred. 

r.., • ~\,:~ \ 'eM.'i..S 1k-; ~ 
"" ·~ STJIA'IECIE~/ans of a<tion • ~~ <" b 

A restorat strategy is a plan of action fcrl~a~~ieving objectives. Each year, through lts annual 
or multiye ork plan, the Trustee Council deoides which strategies to implement. Re5toratl~IJ .Jt,Jit('f~ 
strategies ect co i\;!er tion of ec~yjtern relationships. For example, tl;rerstrategy for some ~ 
injured resources · research ~~~~ they are not recovering<~> fi.!JCh ~ d&eHI"riftg .. ~ r¥1: 
con~mj;;u;~ted food sources ~disruP,tion ~f ~ relationship$, ...... b~CHt.L.. lll".~t·H· AM.; 1-.i~lt. 

'J.L~~\\i~ * ~~~-'-'~ ilr ~c~\ o\:\ 1 o<'~~~;,._,l ~~ ~..S.f~~. 
lt1 this section, rsstoration strategias(wa presented under three headings: Biological Resources, 
Other Resources; and Services. ftc- ;, ~~- ~vttd.. ~~ 

biological resources Ele~SeAEI eA ~ .. t'l:tatl:ter tke resewoe is 
· are subdivided Into those for ~ilj;a,~~l;l/l~ '-tM ..... ~:~;~!f;i.,J.l,~ 

that ere not recovering, and resources "~.·haee 

s unknown. 

MIIIH*fi~IMiE!-fe&e-~:~!Mll~!iEit !!::ll.llf"'i:~il]~recovering, research Into factors limiting recovery 
..Aii"'&...e<:tRe-F£H--f'e5ttlifllt1!ti:lifl......eFet<eet:S-'1Ee--a-&1~11eFa:~-rec~<erY may not be warranted 

~¥\IJ(p~ injury/' (Restoration strategies under 

'-~\~ &a.. i4~~~ 
The restoration strategy for recovlllrlng resources has 
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Reoourc;·es Not Reco~HJrlng. Except for certain protective measure~, attempt~;; to restore these 
resources without knowing why they are not recovering may be ineffectual or even detrimental. 
For this rei!lson 1 the restoration strategy for these resources emphasizes detarmining why they 
are not reooverin9.c1 i!iM,aliminating threats to the remaining populations. 

L..fh7. "-----...... 

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

• Conduct research to find out why these resources are not recovering 
• Initiate, sustain, or accelerate recovery 
'~~ Monitor recovery 
• Protect injured resources and their habitats 

R~Ct:WefY Unknown. If specialists do not know whether a resource is recovering, it will be treated 
in muoh the san"'e way as a recovering resource. Until more is known about the nature and 
extent of injuries and the degree o·f recovery of these resources, restoration will rely primarily 
on natural recovery, aided by moAM:erlRg 3R& protective measures. [~illlilil!@faliif!i 
'''''"'·~"~~~~i,~':§i1<"'"'~jp~~ili~:i~f:('j'ji~'"'*'·if.~-~i~~i.~~-~jJ' l.l~~~;~,~~~~~~~t~.;;<:l+~rm:.~;.~~:~::~~w.1~~~ .. J.~:i~~:a<~~~L..;;i:~J~.fl!~.:.;~.d~fi1!!~~:-~.:~.:.::jA.:i 

The restoration strategy for resources whose recovery is unknown has three parts; 

I!> Rely on natural recovery 
• Monl1or recoveiy 
., Protect injured resources and their. habitats 

Other Resources 
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Other injured resources include archaeological resources, designated wilderness areas and oi!ed 
sediment. The strategy for restoring archaeological resouroas 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. 

Semces ~ &1i>L6;j j(a.,l 
Commercial fishing, passive u$e, recreation (including sport fishing nd ~ourism and subsisttmce 
are services that were reduced or lost becau&e of the spill. Injure resources that support these 
services Include clams, harbor seals, Pacific herring, pink salmon, saa otter!£, and se'lckeye 
salmon. The primary way to restore services is to restore the resources on which tnay dep&nd. 

\ /!} Additional restoration strategies for commercia! fishing, recreation and tourism, and sobsistl!nce 
J.J}-V:. include prorrioting recovery of the service as soon as possible through such means as in~reasing 

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 
re:sourct:t management or providing replacement resources. Strategies for recreation and tol.irism 
and subsistence also Include removing or reducing residual oil if treatment is cost effective and 
la~s harmful than leaving tha oil in place. 

ectives and Strategies ~SOU*ttJ!!l!t~ 

information in this section is expected to onange over time as the 
restoration program adepts to new Information. For example, population decline or sublethal 
effects may be documented for new resources, scme resources may bag in to recover, and 
objectives and strategies mav change in re~ponse to new conditions.. HypotheMs 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 inco,·porated into restoration decisions without the need to change 
the plan. However, changes will bE:~ reported in the Trustee Council's annual status report. 

ARCHAEOLOGICAL RESOURCE$ 

lnjuty all'ld R~covery 
Twenty-four archaeological sites are known to have been adversely affected by cleanup 
activitie$1 or looting and vatidalism linked to the oil spill. Injuries include theft of surface 
artifacts, masking of $Ubtle clues used to identify and classify sites, violation of ancient burial 
sites, and destruction of evidsnce in layered sedlmem:s. In addition, vegetation has been 

TOTAL P.06 
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HARLEQUIN DUCKS 

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. Outside 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-spill surveys. Outside 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 injuries persist, there are at Ieasftw.o 
possible explanations: First, harlequin ducks maynot yet have recruited a-sufficient ritmiber ofbreedei"s 
into the population due to the initial l_oss ~of birds in the f'rst year o,r ~wo a_fter the oil spill. Se_co~~;·_iij 
some local populations, hartequ_ins_ could· contiri~e to be)xp~~~d 'to· ~ydi"()carJJqn contai"ni~~~~i.ori by 
feeding on mussels at oiled beds. "In· this tatter case,' however; there is' little 'information about how 
such exposure would affect the physiology,~~d ;r"pro~u:~~~.o.n' of harlequin ducks: •· ·. . - .. · ' ,- ;. :.:•; 

, . , , , , . _, , , . . I 1 _ , •• , ••• , • , ~· _ • .. • • ••••••• ~ • • . , ·- ._·:, i :~· ·- l ~:: 

'. -. - -
The Trustees continue to classify the harlequin duck as a nonrecovering injured species. This 
is a conservative assessment given the significant initial impacton-the.species and the potential 
that·its populations and productivity-remain-depressed.::: ... ·>_., , ,,_, ·. ·. · ... · --. > >->.:1_, '"<'. 

Recovery Objective·· ·. ·- --'-.: - .... ··-~-.. ._,._· ._;,-_.-- · · · .... ,_;, o ·.· ··: .. ''"'···· 

Harlequin ducks will have recovered when the populations in western (oiled) and eastern 
(unoiled). Prince Willia'm Sound exhibit I similar 'stn.ich.ire' (e.g: i' age· ·and ·sex( ratios} :and'·b~h'a\ti'o'r; 
or 'there is evidence tnat differences· in the eastern ·and 'western parts of the sound are d-~e;tb 
geography. 'lncrecising trends in. densities 'of: bre'eding arid 'molting harlequins or 'in: ·ni.nnbe'rs' o'f 
pro~q~_,i~,Vxest.~·r.~'-F>rjr9,8 .. _Wiil~~-rn-'$~v':l~,~:~ip::~~,Re·n~i~e~~9 t9:.~.~·-i~_~i~-~t-(oh~:-~~~t.r,~,99y~'r~(!~ 
underway. . . . . · . . . -· · - · 
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Restoration.Strategy,,, ·., .. _, .. ~--·- , ,-, c-·,.,.,- ,.,,-.. ::-·:, ,· .. · , _. .. ,,, .. ,,_ .. , .- -,. ·'-"'"·• .. :.: .. 
Research. Studies that explore the hypothesis that harlequin ducks continue to be exposed to. and 
affected by:hydrocarbon;exposur.e,are,_appropdate.,.·:There. aiSOiJS,~n~ed:to better,unde(stand:the 
relationships and.interchange;among populationsiof harlequin- ducks iin:the oil; spill area:.J,.j. !i1 
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Initiate; sustain, ·or accelerate' recovery.• If ingestion of -oiled mussels' is found -to' liminhe recovery'of 
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local populations of harlequin ducks, cleaning oiled mussel beds may. hasten ,recov~ry. 
Information on relationships among regional populations would enhance future m~na.gement ~f 
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. Harle.quin ducks are _hunted for _subsister1ce and sport. 
Since 1991 the Alaska Board of Game tias shortenen the season for legai 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. 

: '.1:.-.'. •,::: 
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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). 

rJ ~ ..)Although survival rates for both species were less in oiled areas than in oiled areas, the differences 
~ 1 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. 

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, 11we 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 5 years restricting sport f"lshing 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. 11 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 
Projected Future: FY 97 \145, Relations bet Anadromous and Resident Populations 

FY 98 \145, Relations bet Anadromous and Resident Populations 

Draft 

D 

$200,000 
$200,000 
$100.000 

Total: $500,000 

11/15/95 
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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 
• Shrode Creek into Shrode Lake, Culross Island 
• 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: 

Projected Future: 

Draft 

FY 94 96043, Cutthroat & Dolly Habitat Restoration in PWS 
FY 95 95043, Cutthroat & Dolly Habitat Restoration in PWS 
FY 96 96043B, CUtthroat. ... 

FY 97 \043B, Cutthroat ... 
FY 98 \043B, Cutthroat ... 
FY 99 \043B, Cutthroat... 

- 2-

(See Note) 
$134,800 
$40,400 

$27,700 
$27,700 
$26,400 

Total: $257,000 

11/15/95 
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Injury and Recovery ~ "/r;~ ~ ~ 7 ~ 
The Brachyramphus murrelet~lude two species, marbled and Kittltitz's. 

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. 

t9{( Sp\<( .~ ... ~(,'!,y 
Carcasses of more than __ murre lets were recovered following the oil spill. Of these, 612 
were identified as marbled and _ as Kittlitz's. Undoubtedly many more murre lets 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. 
(r £'->~ t \ ~ c'v•t: );.; (_,N'{..tNCA. ~.S }tc\ ( ,v( 

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 Murre let 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 murre lets 
in gillnet fisheries 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 clam~ 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 

Injury and Recovery 

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. 

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 mcreasmg. 

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. 



Common Loons 

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. 

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 Oystercatchers 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 Oystercatcher 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 undeiWay. 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 
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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. 

' I 
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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 1 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 important point that I'd move it up. How about, "In general, resources and 
services will have ~lfiM1recovered when return to conditions that would have existed had 
the spill not occud~~'['' · 

BFD. 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. 
• 1st, I 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 intent was to make it more fact-based and less 
value-based decision. If we put the facts into the sentence this problem goes away. 

• So, I'd change it one of two ways. "Ilii!~~U~[g~l~ii!ftif'l!hald eagles have recovered from 
the 3effects of the spill." Or, "Because···r;·opuiiiion···a:ncl" .. productivity are at or above 
prespilllevels, 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 #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 designated as wilderness areas or wilderness study areas. 00 
was also deposited abO';e the mean high tide line in many tlfeas. During the intense 
clean up seasons of 1989 1990, hundreds of workers and thousands of pieces of 
.~~p~~vt were at work in the spill tu'Ca. I:~J4i'!:~J.;§~~1j~!BIIl\t%.iBf~!B~Jl~i~E~~~tfi~ 
~m!:O~~~;~;'fhis activity was an unprecedented imposition of people, noise, and activity on 
•••• , •.• ,. ....... .t,..,-: .... -.;..x •• ·••.·•··· 

the area's undeveloped and normally sparsely occupied landscape. As of 1995, 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. 



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. I 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 
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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 (@~gM!i~lfgygl, 
!I!IT!:IIm::::~~!!:~::f:~iilililili~:~!~::::g,~~fi::~i9:E:::;g~:::l~ml~itl!~l):f: Artifaets tifid .. dtita .. ftie···· 
typieally preserved through ~eavatioH: or other forms of doeumeH:tatiofl, or through site 
stabilizatiofl, depeHdiHg Oft the Hature of the iBjmy aHd the eharaeteristies of the site. 

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

s.tFategi&s as they change O"&F tifl'le. 

,/,;t GOAL: The end toward which restoration is directed 

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. • t. c .. ("'I 

Q'ol 

In general, resources and services will have recovered when they return to conditio that would 
have existed had the spill not occurred. Because it is difficult to predict conditi ns that would 
have existed in the absence of the spill, recovery is often defined as a turn to prespill 
conditions. For resources that were in decline before the spill, like marbled urrelets, recovery 1-' 

~e~~!i~~!~~¥~1~:~::~:rn::~:f r:~:b~~~~s~ ~~;~~!~~~~!~o:~~:~~tn !~:~~"j~,~~~~n~ ar~0o:::~:~~§i~~~j c} 
lly§, so it is difficult to define recovery. ~ ~ 

·~ 1 
Where !in::~ prespill data exist, injury is inferred from comparison of oiled and unoiled areas, ~1 ~ 
and recovery is usually defined as a return to conditions comparable to those of unoiled areas. ~· J 
Because the differences between oiled and unoiled areas may have existed before the spill, • ~ 

statements of injury and ~bjectives _based on these differen.~.~~ ... ~ .• ~~ often less ~~.r,tain than i. .~. ~ ~\. 
those cases where presptll data extst. . · ··••· .· ... ·•·/· / . . ..·• .. ·.· .; <.)-

.· :···.-.·: .. . 
. · .. ,•, .. ........ , .·: =':·:·:·:·=···· :'· . ,. : .•••. , .~ ............ "t&lNe~F-; 

there also ~~:::san be seme uncertainty associated with interpreting the significance of prespill 
population data since populations undergo natural fluctuations. :j:g:::~::!m:::~p~!l!:*!:::::~indicators of 
recovery can include increased numbers of individuals, reproductive success, improved growth 
and survival rates, and normal age and sex composition of the injured population. 

Full_ ecological recovery will hav~ been achieve~ .... ~hen the population ~f flora and fa~na are l ~S 
agatn present at former or presptll abundances, ftt~ healthy and producttve, and there ts a full s .. ~ )' 
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 r'tl ~l 
had the spill not occurred. f),, iJ {J \.:. 

~y· 
'"' '- \.'I _, .. " 

';, o't 
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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 whether the roseuree is 
rooevoring ~:':'lii~!!r§,i,;:i:':':ti99¥irv:::::§!il9[~, strategies are subdivided into those for tftPRV~~~q 
r!l!$.§9.t¢.1§Jm:::recovering resources, resources that are not recovering, and resources whose 
'j.'9'6'9¥e~;;··tsr:::lml!l@!l:!:fjijg!itittit!!9~::: is unknown. 

Recovering Resources. The fact that a resource is recovering suggests that nature will restore it 
without intervention, Conse~uently, idl:![restoration of recovering resources will rely primarily 
on natural recovery. 

However 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 
means of restoration would §9.@19::I:be undertaken. Habitat protection and monitoring are 
encouraged, as are general restoration projects that protect the resource from other sources of 
potential injury. {Restoration strategies under "Services" also apply to these resources.) 

The restoration strategy for recovering resources has tm:ee f~Jr::~parts : 

• Rely on natural recovery 
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• Monitor recovery 
" Protect injured resources and their habitats 

!::::~:~:::::~:~::::::g:er!m!i!:~~:~:~nm~~~p,::::t~~:~irsn::::te::::m:~mi:rli::::m:~:ni~~~~:a~::::~me.t!fBiffie:~m~~~~::::t~m~:x!:r~ 

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 
~ 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: 

• Conduct research to find out why these resources are not recovering 
• Initiate, su·stain, 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 monitoring and protective measures. ®:9.:oii9.r~mf.t:::::m!&fi:::;:J~i~ 
9::mgf:r~:~:~~~o::::1e::::e:~i~ri!mi::::~:,::ri~e:9rsi:ili~:m~si:¥itm:::§~:~~!i!~:;: ····················································· 
Because the recovery of these resources is unknown, and, in some cases, the injury poorly 
understood, research into factors limiting 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: 

o Rely on natural recovery 
• Monitor recovery 
e Protect injured resources and their habitats 

Other Resources 
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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 

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 1 989 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. ~ +".f~ cd-f'\ -,-,..\A.e.1 

'"c(~ ~~e 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 
nature of the injury and the characteristics of the site. • -'- c/ 

~ ~.e_e /Vu~::!f ( 
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 
\~'{01 l't't\ C-• ..s+'tt~ {,y 

1991 iRt:lieate tl:lat tl:lere FRay !:lave t:leeR aR iRerease iR the PriRoe \t\'illiaFR Sei:IRS t:lalt:l eagle 
f:l9pl:llatieR siRee tl:le f:)revie1:1s SI:IF'te•t eeRSI::Iotet:l iR 1984. Pret:l1::1otivity t:leereaset:l iR 1989, b1:1t 
af:)f:)earet:l te !:lave reeeveret:l t:l·t 1990. 8eea1::1se f:l9pl::llatieR aRt:l f:)Fat:ll:letivity af:)pear te !:lave 
reti:IFRet:l te prespill levels, t:lalt:l eagles FRay !:lave alreat:l•t reee•teret:l freFR tl:le effeets ef the spill. 



Recovery Objective 

ResteFatieR StFategy 
Rely 9R Rati:IFa! .o:eaevety. Natt:Jral J3reoesses aiEl eEl by J3reteetive measmes will be the maiA ageAts 
ef resteratieA. 

MeRiter reaevery. MeAitor the J3Bf3t:JiatieA aAEI J3reelt:Jotivit'/ ef bald eagles iA PriAoe William Set:JAEI 
t:JAtil ft:JII reoo·.•ef'( is ooAfirmeEI aAEI J3erhaJ3s at iAtervals thereafter. Tho eagle J38f3t:JiatieA iA PriAoo 
William Set:JAEI is e)(J30oteEI te iAerease te its J3Fesf)illle\·el iA 1 994. There are Ret eAet:Jgh f)resf3ill 
Elata eA eagle J3Gflt:JiatioAs iA ether J3arts ef the SJ3ill area te 'NarraAt St:JP:eys et:JtsiEie PriAoe 
William Set:JAEI. 

Pretest 9akl eagles aRf:i their f:laa!tat. With regard te bald eagles, the ebjeotivo ef habitat J3reteetieA 
is te oAst:Jre maiAteAaRoe ef aeleqt:Jate AestiAg habitat aAEI reelt:Jee Elistt:JrbaAoe iA feeEiiAg aAEI 
reestiAg areas. 

BLACK 0YSTERCATCHERS 

Injury and Recovery 

Recovery Objective 

Black oystercatchers will have recovered when ~l:it~:]!'~:@n:::!neri!!!ml.:~j(@gg'::~n1i!iji Prince William 
Sound population @ij~ attaiA J3resf)illlovels aAEI when reproductive success of nests and growth 
rates of chicks raised in oiled areas are comparable to those in unoiled areas. 

ResteratieA Strategy 
Re!y eR Rati:JFa/,o:eeevery. Natt:Jral J3reeosses aided by J3reteotive meast:Jres will be the maiA agoAts 
of restoratioA. 

MeRiter Feeevery. MoAitor J30f3t:JiatioA abt:JAEiaAoe am:t distribt:JtioA a Ad tho gre·Nth rates of ohioks. 
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,Afateet s!aelf eystereatehers aRd their habitat. With regard to black oystercatchers, the objective of ~~J 
habitat proteotion is to reduce disturbance to feeding and nesting sites. 

0
0) \. ~ ~~ 1\ 
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Recovery Objective 
Marbled murrelets will have recovered when population trends are §IIJ.ij~~j§fjii!increasing. t4,g 
rfiAEi::illilil:::sii::iH:::tunlttim:~~t:it::::lttttiiiilii~:::ml'lit~i~Ji~:~m~:ttJml 

Reateratien Strategy 
Ceflfihlet ."=OeeaFOJ:I te tiRd of:lt wR)' FRara.'-ed FRl:IFrelets a."=O Rot reeever!Rg. Likely oausos inolude avian and 
mammalian predation, olimatio/ooeanographio features and prey limitation. Also of oonoern are 
the effeots of resouroo eMploitation (inoidental gillnet oatoh) and upland development. 

IR!t!ate, ef:IBtaiR, or aeee!erate reeevety. Onee soientists determine why marbled murrelets are not 
reoovering, efforts may be undertaken to aooelerate reoovery. 

MeR!tor reoevety. Moniter the marbled murrelet population in Prinoe William Sound. 

ProteetFRaraJed FRE:JrreJots aRd the.'rJ:Ias!tat. With regard to marbled murre lets, the objeoti'4·e of habitat 
proteotion is to ensure maintenanoe of adequate nesting habitat and reduoe disturbanoe to 
nearshore feeding and breodrearing habitats. 

CLAMS 



Recovery Objective 

§lil}::pa::J!rf:§pj~~~:q .. f:1i9.f::pgmpl.n!!!!l!m:!P,!!II!!!!tl!!!4nm!~!,:j§f:ti!~H;Iams will have recovered when 
populations and productivity have returned to levels that would have prevailed in the absence 
of the oil spill (prespill data er ~nailed eentrel sites). ~ .ere' "'"""c ::;tS'•' 4-o == 

Reateratien &trategy 
Clams are important fer s~bsistenoe use and also sePie as prey fer sea etters and sea d~oks 
suoh as harlec=t~in d~oks and pigeon g~illemets. Fer additional restoration strategies, see 
Soos!steRse, Sea Otte.tB, l-laF!efll:JiR l>usks eEl J2igeoR Gutttemets. 

Rely oR RatfJfBI Feoovety. Nat~ral t:~reeesses aided by t:~reteetive measures will be the main 
agents ef resteratien. 

MeR!ter FBBa'lety. Meniter the density and size ef a lams in seleet elam beds. 

~teet iR}I:nefl elam sefls. With regard te intertidal bieta lil<e elams, the ebjeeti\'e ef habitat 
t:~reteetien is te maintain ·.voter quality aleng the shereline and reduee disturbanee in 
nearshere areas. Clams oan alse be t:~reteoted by reducing marine t:~ellutien. 

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 o!1~(~ 
fisheries in past years. fn 1994, th9 Tn:~stee Gouneil eeffimit:ted aver sjx million dollars _ 
to help address these~sues tl I tough the development of an ecosyste111 be sed study for _ 
P rince 'Nilliam 8eU11d:' Some of the pink salmon and herring problems may be unrelated 

o the spill. However, the Council will continue to address these important problems . 

Recovery Objective ~ 
mercial fishing will a e recovered wh n he population leve and distribution of 

injur or replacement fish u ed by the com me ial fishing indust match conditions 



that would hav i~V~t~ o~:~ 'f:use of the difficulty of 
separating spill-rela d effe ts from other c anges in fish ru , the Trus~e Council may 
use prespill conditio s as a su stitute meas re for condition that w u have existed 
had the spill not occ red. 

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. , \ Jf -'1~<C.)a.~ 
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COMMON MURRES 

:i:[Produetivity of common murres shows signs of reeo·,ery at some injured colonies 
"(Barron Islands, Pualo Bay) !aut postspill population oounts are still lower than prospill 
estimates and show no sign of reeo~o·ery. 

Recovery Objective 
Common murres will have recovered when population trends are increasing significantly 
at index colonies in the spill area and P.fBP.P:Ii.!!t!i!ii!!§P.iil.ln@l!!iwhen reproductive timing 
and sueeess are within normal bounds·:·'lNormafho'l:Jn.ds··;;;iillie. determined lay comparing 
productivity data with information from other murre colonies in the Gulf of Alasl(a and 
elsewhere.) 

Restoration Strategy 
C9Rdootr:esea::sJ:I te IJRfJ eutwl=ly semmeR m~o~rres are Retresever!Rg. Suspected causes include avian 
predation and behavioral ohango whioh inhibits breeding produoti~o·ity at some oolonios. 

!Ritlate, e1:1Sta$R, eraeeelerate reeeveJ¥. Onee scientists determine why common murres are not 
recovering, efforts may be undertal(en to aeoelerate reeovery. 

MeR!terreeevept. Monitor populations at index colonies sueh as the Chiswelllslands, Barren 
Islands, Triplets, Ungaiushal( Island and Pualo Bay. In addition, monitor the productivity 
of eommon murres at the Barren Islands. 

Pretest e91RFReR mt:Jt'ree aRd their f:lae!tat. With regard to eommon murres, the olajeetive of 
habitat proteetion is to reduce disturbance in nearshore feeding areas and near nesting 
colonies. 



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

.· . ~-

.t.. ""r-- ~~ .Y 
ReateFatien Strategy ""\""" ~ts·, -t ~ 
Cutthroat trout is one of the spoeies on whieh sport fishing in the spill area depends. ?~ ~ 
For additional restoration strategies, see ReoreatleR aRd Tourism. ~'tl -~~'/ 

'---<\ \ 
' !,.. Rely aR RattJFal.rooovety. Natural proeesses aided by protective measures will be the main »' 

agents of restoration . ~ · 

MeR!tor reeovety. Monitor growth rates in injured populations. 

J2Foteot o~R.roattrof:Jt aRd tRe!r Ra9itat. \Alith regard to eutthroat trout, tho objoetive of habitat 
proteetion is to ensure Fflaintenanee of adequate water quality, riparian habitat, and 
intertidal habitat for spawning. The Trustee Couneil ean also eontribute to the proteetion 
of eutthroat trout by providing inforFflation needed to iFFlpro\'e their FflanageFflent. 
ExaFFlplos of protoetivo FflanageFflent praetieos are the eonservative liFflits on sport fish 
harvests that have been adopted by the Alaska Board of Fisheries for parts of Prinee 
'NilliaFfl Sound. 

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, L 
noise, and activity on the area's undeveloped and normally sparsely occupied landscape. &r' ~ 

"'(~~ r:'- (f--'o9'-~ :~ 
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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. --'-

Injury and Recovery 

tl~e;\ ./ 

~ J>o- , ~ a'(~r\1'( ~ ~ t<. 
\,)) ~ ... ~ ~re<P~" tJ;te. 

· ·. \ . . · '~X /arden Attve--tm9Wfl ""'"""';'"'i"''''"""'"' 
. .. . areas. 

DOLLY VARDEN 

Recovery Objective 
Dolly Varden will have recovered when growth rates within oiled . . 
comparable to those .fef' ?':'\: noiled · 

······:·:· 

ResleFalien SIFalegy 
Dolly VardeR is ORe of tl='le speeies OR whieh sport fishiRg iR the spill area depeRds. For 
additioRal restoratioR strategies, see ~est=eat!eR aRfi ffiw'ism. 

~ely 9R RatfNal f999velf. Natural proeesses aided ey proteetive ffleasures will ee the fflaiR 
ageRts of restoratioR. 

MeRJtfx t=esevef¥. MoRitor gro·Nth rates iR iRjured populatieRs. 

Pt:eteet lJe/!y 'larfileR aRfi tJ:Ie!r Raaitat. 'Nith regard to Dolly VardeR, the oejeetive of haeitat 
proteetioR is to eRsure fflaiRteRaRee of adequate water quality, ripariaR haeitat, aRd 
iRtertidal habitat for spawRing aRd rearing. The Trustee Gouneil ean also eontrieute to 
the proteetioR of Dolly VardeR by pro'iidiRg inforfflatioR Reeded to ifflprove their 
fflaRageffleRt. Exafflples of proteetive fflaRagefflent praetiees are the eoRser·1ative lifflits 
OR sport fish harvests that ha'ii'O been adopted ey the Alaska Board of Fisheries for parts 
of Prinee \Villiaffl Sound. 



Injury and WAI"'n\J•Aru 

Harbor se 
Sound, noT ...... .,. 

:.-J.:o:=,==:.t.:';;;~ 

SHHHF+rE*h Ho·.vever, counts during pupping have eontinuod to decline. It is not knO\"JA 
whieh eounts are the best indieator of population status. If the eonditions that were 
eausing the population to deeline before the spill have improved, normal growth may 
replaee the animals that were lost. However, if eonditions eontinue to be unfavorable, 
the affeeted population may eontinue to deeline. Harbor seals are a key subsistence 

··· · ·.· Subsistence hunting is betA affected 

ndj~:]:~:~:~m:ra~: may be affecting !fij~j[[!ti!liil::::et:::iharbor 

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

ResteFatien StFategy 
Harbor seals are important for subsistenee use. For additional restoration strategies, see 
St:Jl:Js!steRee. 

CoR£ih.Jot .tesoaroh to I!REI out why l:la ... aor seats are Rot resovef!Rg. Suspeeted eauses include limited 
or ehanging a·vailability of prey, partieularly forage fishes; predation by l<iller whales; and 
resouree exploitation through subsistenee tal<e or ineidental tal<e assoeiated 'With 
fisheries. 

IRftiate, Bl:JBtaiR, eraeeeterate rooe~~etyefl:laraorsea.'s. Onee seientists determine why harbor seals 
are not reeovering, efforts may be undertal<en to aeeelerate reeovery. 

MeR!tor reoe'J.efY. Monitor trends in Prince William Sound during pupping and molting for 
eomparison with previous years' data. 

P-retest l:larl:Jer sea.ts aREI tRe!r l:laaJtat. \!}lith regard to harbor seals, the objeeti·ve of habitat 
protection is to reduce disturbance at haulout sites and pupping sites, and in nearshore 
feeding areas. Another way of protesting harbor seals is to provide information that will 
help subsistenee hunters assess the effeets of their harvest. 



HARLEQUIN DUCKS 

/'bf' ,_,.a,t-,.. l~clt~ot:f~:» 
tAr f.IC~ fJsJ {. o 1 ( • 

SJ30rt. For aaaitional restoration 

a . .. 4:16~ are RB~ ~aaeveFiR A ItA A 
repro uetl'fl'e failure among resiaent b. a . . v fl .. vc oug the eMaet eause of 
· · IF S IS UAkAO'"'A It · b I" 
tngestten of oil contaminates pro" fro f . ~ u • ' tse tevea to be relate a to r m oragmg lA oiled mussel bods. 

IR!tla~, BIJ6ta!R, er aeee.'eFB:te ~eeveJY. Onee scientists d t . 
reee•tering, efforts may be unaertal< t e ermtne why harlequin auel<s are not 
mussels is found to limit tho reeo"or·~:f : aleeol~ra;e recovery. If ingestion of oiled 

A v t ar oqutn ueks 1 · · mayasten recovery.' e eamng otled mussel beds 

MBRiter FBSB!IBJY. Monitor the breeding a e e I . . . 
numbers of young, breed distribuf g J3 d pu etten tn Pnnee William Sound, as well as 

ton, an abundance of postbrooding harlequins. 



~t. 

Preteet RaF/efii:J!R EII:Jelfe aREI the: .. halfitat 'A'ith h e · · .. · ' ~ reg are t h ;• otat preteetien is te ens~re mai~te~anee Sf deerle.~~iR d~eks, the eBjeetive el 
~·e~d reerong, and red~•• dist~rbanee te a ~~~ate rop~roaR ~aBitat fer nesting and 
aeltat~ .. The Trustee Geuneil ean also eentn~ars ore feealng, molting, erood rearin 

by preYodong inl<>rmatieR needed te impre• ·e t~~~~te te t~e preteetieR ef ~arleq~iR d~ek: 
r:•nagement praetiees is the restrietieR ;A sp eo~ :•nagement. An eKample el preteeti··e 
t e Alaska Beard ef Game in 1991. er ~AtiA!I ef harle~~iA d~eks impesed ;Y 

INTERTIDAL ORGANISMS 

~o ... e"er . . . ' o some O)(tent the middle into t"d I 
n ~ ' IRJUFIOS persist in the upper inter;"d lr .I a zone are recovering. tj+~h:e::lo:Y:te~r~i~n:te:r:ti~d~a~lz:o:n:e~a~n=d~t~::~~~~~~~~~~~~~~~~~~~~ ~hares. Reee•iery ef this •ene appears te dep' ad ~eRe, espeeoally an reeky shelters~ 

1n large numeers. en • 1A part, on the return of adult .'=t:Jet:Js 



. Once scientists determine why some intertidal 

MoR!tormoo·,er;'. Monitor matched oiled and unoiled intertidal sites, incorporating a variety 
of habitat types. 

Pt=oteot !Rtertida! orgaRisms aRd their habitat. VVith regard to intertidal biota, the objective of 
habitat protection is to maintain water quality along the shoreline and reduce 
disturbance in nearshore areas. Intertidal organisms can also be protected by reducing 
marine pollution. 

KILLER WHALES 



Restoration Strategy 
Re.'y eR Rati:A<a! Feee·~ery. Natural processes aided by protective measures will be the main 
agents of restoration. 

MeR!terreeevery. Monitor the injured pod (AB pod) of killer whales in Prince V/illiam Sound. 

MUSSELS 

Recovery Objective 
Mussels will have recovered 

Resteration Strategy 
IR!t!ate, sf:J&taiR, er asse.'.fJFate Fese¥ery. Gleaning oilea mussel beds hastens their recovery ana 
that of species that feed en them, such as harlequin duei(S and juvenile sea otters. 

MSR.~ter Fese¥ery. Monitor the health of mussels ana the concentration ana aegraaation of 
oil in mussel bees identifies as contaminated. 



PACIFIC HERRING 



IR#iat:e, sustal-r~, or accelerate reco·~ery of Pacific herr!Rg. Once scientists determine why Pacific 
herring are not recovering, efforts may be undertaken to accelerate recovery. 

MoRitor reoowH}'. Monitor fish health and spawning biomass. 

PreteetPac!fic herrlRg aRd their habitat. VIJith regard to Pacific herring, the objective of habitat 
protection is to ensure maintenance of adequate 'tVater quality, riparian habitat and 
intertidal habitat for spa\'\'ning and rearing. The Trustee Council can also contribute to 
the protection of Pacific herring by providing information needed to improve their 
management. An example of protective management practices is the closure of the 
fishery by the Alaska Department of Fish and Game due to the failure of the herring run 
in Prince 'Nilliam Sound in 1993 and 1 994. 

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 

Injury and Recovery 



... ' .. 

Recovery Objective 

Pigeon guillemots will have recovered when ~f~'::'populations 
are stable or increasing. 

ResteFatien Strategy 
CaRfll:let Fesea:=eh te f!Rfl al:lt why pigeaR gl:lft!eFRets ao~=e Ret :•eee·~er:!Rg. Lil<ely eauses inelude 
elimatie/oeeanographie features, prey limitation, and predation. 

IRit!ate, si:IBtaiR, er aeee.'-erate .<"Beevety. Onee scientists determine why pigeon guillemots are 
not ·reeo·~·ering, efforts may be undertaken to aeeelerate recovery. 

MeRiter FBsevety. Monitor tho pigeon guillemot population in Prinoo William Sound. 

Pretest pJgeeR gl:l!!!eFRets aRfliReir haa!tat. VVith regard to pigeon guillemots, the objective of ,;J; 
habitat protection is to ensure maintenance of adequate nesting habitat and re~duee /" 
disturbance to nearshore feeding and broodrearing habitats. S 

,,.-\-~.&t' ~ ~ r • 

S -~( t,v' "~"' e."' 
PINK ALMON ~~-~ b. ~o# ~ 11 t~ '( \~"t,.. 

~ v-j 'L~ S.,. \\._()IP ott- ~.:) .L 
f\. ~ ('N ,~ r{ ""'"" 

-~~ "".,.--.... 



::::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. Ho·ovever, there is evidence of continued damage 
in some stocks from mcposure to oil, and there were unmcpectedly poor runs of both 
wild and hatchery stocks of pink salmon in Prince VVilliam Sound in 1992 and 1993. 
In 1994, runs 'JVere still depressed but mmeeded forecasts. 

Recovery Objective 
Pink salmon will have recovered 

Restoration Strategy 
Pink salmon is important for subsistence use and commercial fishing. For additional 
restoration strategies, see S1:1bsisteRoe and Gommeroia! FishiRg. 

GoRdl:lot rosea,r:oh to tiRd o1:1t whypiRk saJmoR are Rot reooveriRg. A leading hypothesis is that when 
the abundance of zooplankton is low, predatory fish and birds switch from a 
zooplankton diet to juvenile salmon and herring, thereby reducing survival of the 
juveniles. Other possible causes are heritable genetic damage and oil to)(icity. 

initiate, SI:JStaiR, oraooelerate reooveryofpiRksaJmoR. Once scientists determine why pink salmon 
are not recovering, efforts may be undertaken to accelerate recovery. 

MoRitorreoovery. Monitor egg mortality, escapement, and return per spa·.•mer productivity. 

Pr-oteot piRk sa.'moR aRd their habitat. 'Nith regard to pink salmon, the objective of habitat 
protection is to ensure maintenance of adequate 'Nater quality, riparian habitat and 
intertidal habitat for spa'o"ming and rearing. The Trustee Council can also contribute to 
the protection of pink salmon by providing information needed to improve their 
management. An example of protective management practices is restriction of the 
fishery by the Alaska Department of Fish and Game due to poor returns of pink salmon 
to Prince VVilliam Sound in 1992 and 1993. 

RECREATION AND TOURISM 



IJ •• 
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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 b, w lo...,... 
Recreation and tourism will have recovered, in I~ part, when the fish and wildlife 
resources on which they depend have recovered, recreation use of oiled beaches is no 
longer impaired, «Ad ft5eilitios an~anasemeFlt capabilities san accommodate change~ 

in h••man use.• t 
r "'(fA. t..t'C 
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. 



fll ' , 

RIVER OTTERS 

to hydrocarbons. 

Recovery Objective 

() &.~ • . :tf ( .S Gt( W~ ~<.l..t I 

+- .. (~'> Kec 0, .. VJ;(( kR ~>'! 
ResteFatieR StFategy ~'( "'~ >~f/rt.vl tw-..;._ ~~ow~5 f'¢c; ..... \{& .,f:.( ,,..,..,.~\},. 
Raty eR Ratteal raaaYBf¥. Natural processes aided by proteeti'tfe measures ·.viii be the main 
a~ents of restoration. 

MeRiterFeee~ef¥. Moniter the health and habitat use of river otters in Prinee VVilliam Sound. 

Pretest :r!PJSr alters aRfJ tf:lair f:latJitat. 'A'ith re~ard to river etters, the ebjeetive of habitat 
protection is to ensure maintenance of adeetuate riparian and shoreline habitats for 
feedin~ and dennin~. 

ROCKFISH 



Recovery Objective 
Without further study, g::::recovery gpjl,§th~~::~~cannot be defined. ......... . ........................... . 

• Y6Ritsr Fesevet¥. 0Aee a reoe'/ery ebjeoti'lo is defiAed, moAiter tho progress of Aatural 
roeo .. ·ery te\'laref that ebjeeti'le. 

SEA OTTERS 
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RestaFatian StFategy 

Sea otters are harvested for subsistence. For additional restoration strategies, see 
SoosJsteRse. 

GeRdE:Jat researel:l te lf.Rfl el:Jt why sea etteFB aFe Ret reeeveriRg. One hypothesis is that exposure to 
hydrocarbons and ingestion of contaminated prey affected sur·1i\·al and reproductive 
success of sea otters in Prince ¥Jilliam Sound . Another hypothesis is that the oil spill 
induced changes in tho population of benthic prey species that have limited 
reoeeupation of sea otter habitat and the recovery of sea otters in oiled areas. 

JRJt!ate, sE:JstaJR, erassete.rate rese\'elfefsea ette.~. Once scientists determine why sea otters are 
not recovering, efforts may be undertaken to accelerate recovery. 

MeRJter reeevef¥. Monitor abundance and mortality of sea otters in oiled areas. 
!i ...... 
() ,'-

~test sea etters aRfi tl=leJr J:la9Jtats. With regard to sea etters, the objective of habitat < <} 
protection is to reduce disturbance at haulout sites and pupping sites and in nearshore ~~ tf ~~ 
feeEiiAg areas. J ~ J-; 

SEDIMENTS I" ~0.... z ;j 

~~~ ~~~a79~~;~~' oil penetrated ?eeply ,.,.,!nto, ...... :.,?:.~,~.,l,!: ... ,.,~,~.?.,.,.,.,.,~.e,~.~.~.,?r bea~hes t~.~~e i$ i! 
relatively common on tRe rocky 1slands;:::;:;of $.:h:9t«$t~:t!J.tQ,P.Qfi.Jrt!Jt:t~he sp1ll afe&:~ .. e! 'd ~ \\1 

IIIP:i!f.l:]n:'::~n!:~~~f~:::~r~~~· Cleaning removecf m"lich····a:fihe ···arr+r-·a·m the intertidal .zo e J ~ ~ 
but subsurface oil persisted many heavily oiled beaches and <ll S 

~f 
J ¢'"""'­
~~ 

~(f 

I 



••• . ~ 

Recovery Objective 
Sediments will have recovered when contamination causes no negative effects to the 
spill ecosystem .. ::. ,.-.·····''''·'·'''·'·'''''·'', ...... ,., .. · ..... ,.,.,.,., 

::::::::::::::::::: :~: ,:,:,:,:,: ,: ,:,:::::::: 

Resteratien Strategy 
IAeR!ter Feeavet¥. Monitor eoneentrations of hydroearbons in sedirnents and indiees of 
petroleurn exposure in flatfish. 

Reme~'e er reet:Jae resiet:Ja..' e# if treatmeRt is eeat e#eati\16 aRe less J:larmii:J.' #laR f.ea'liRg the ai! iR 13Jaee. 
Rernoval of residual oil rnay aeeelerate reeovery of sedirnent ·.vhere natural reeovery is 
insuffioient. l-lowever, this benefit would have to be balanood against oost and the 
potential for further disruption to intertidal eornrnunities. 

Injury and Recovery 

Recovery Objective 

Sockeye salmon 

SOCKEYE SALMON 

\ 



Restoration Strategy 
Sockeye salmon is important for subsistence use, commercial fishing, and sport fishing. 
For additional restoration strategies, see Si:Jbs!stenoe, Commero!af Fish.~ aA:Ei-Reoreation aRd 
Te1:1Fism. 

Rely on RatUFa! reeevery fer see.~ safFReR iR Red Lake. Natural processes aided by protective 
measures 'Nill be tho main agents of restoration for sockeye salmon in Rod Lake. This 
population of sockeye salmon is expected to fully recover by 1996. 

Cond1:1et researeh te fi.Rd el:lt why etherpepulat!ons efseekeye salmeR are Ret reemroriRg. The most likely 
explanation is that overescapement of adults changed the community structure of 
sockeye lake rearing habitat. Possible changes in community structure include a 
reduction in zooplankton biomass; conversion of the zooplankton community structure 
to a predation resistant form; or a change in composition of zooplankton that demands 
increased foraging time for juvenile salmon and thereby makes them susceptible to 
increased predation. · 

!Ritiate, si:JStaiR, eraeeeferate reeevery efseelwye salmeR. Once scientists determine 'Nhy sockeye 
salmon are not recmmring, efforts may be undertaken to accelerate recovery. 

Momterreeevery. Monitor outmigrations of smelt from Red Lake and Akalura Lake. In Kenai 
River lakes, monitor fall fry abundance and smelt abundance to estimate ovenvinter 
survival and smelt production. 

Proteet seekeye saiR'leR and the.\'· habitats. VVith regard to sockeye salmon, the objective of 
habitat protection is to ensure maintenance of adequate water quality, riparian habitat, 
and intertidal habitat for spawning and rearing. The Trustee Council can also contribute 
to the protection of sockeye salmon by pro.viding information needed to improve their 
management. 

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 prespilllevels, 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. ~ '2-~~ \~ 
Restoration Strategy if" 
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 prespilllevels 
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 a resource 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. 

SUBTIDAL ORGANISMS 

Certain subtidal organisms, like eelgrass and same species of algae, appear to be 
reeo·vering. Other subtidal organisms, lil<e leather stars and helmet arabs, showed little 
signs of recovery tl:lrougl:l 1 991 . 

distribution, population abundance of component species, and eees'(stem funetioAs aAd 
servioes in eaol:l injured subtidal habitat !:lave returned to levels that 'A'ould !:lave 
prevailed in the absence ef the oil spill. 
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he information rn t s 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 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 sample~--~-~".~.,.~?.! .. .'1.~~---.~.-~-~-~---~·~·~.ly~-~-~-t. .... ~~ .. ! ... ?..i.~ .... ~.~~---~·i·~-i~.le in the 
i ntertid a I zones 0 f two of the 1 4 sites. !Wiml§!!!illtil!!il,l,!ilml!iliffi!J§;~!i!!!!§~~::ruml;g::::~mJ:~W::a;m~&t~ 

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 
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 anifacts from funher Injury and store them fn 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 

population since tho previous surve'( conducted in 1984. Productivity decreased in 1989, but 
appeared to have recovered bv 1990. Because population and productivity appear to have 
returned to prespilllevels, bald eagles mav have already recovered from the effects of tho spill. 

Recovery Objective 

Restoration Strategy 
Rely on natural reoovery. Natural processes aided by protective measures vvill be the main agents 
of restoration. 

MoRitor recovery. Monitor the population and productivity of bald eagles in Prince VVilliam Sound 
until full recovery is confirmed and perhaps at intervals thereafter. The eagle population in Prinae 
VVilliam Sound is expected to increase to its prespilllevel in 1994. There are not enough prespill 
data on eagle populations in other parts of the spill area to warrant survevs outside Prince 
VVilliam Sound. 

Protect baki eagles and their habltat. With regard to bald eagles, the objective of habitat protection 
is to ensure maintenance of adequate nesting habitat and reduce disturbance in feeding and 
roosting areas. 

BLACK 0YSTERCATCHERS 

Injury and Recovery 



Recovery Objective 
Black oystercatchers will have recovered when ~ffiilr~i:!:~~~(?n'!if.gri~:i!P.s:!\fr~na:;:~g::~~fii Prince William 
Sound population ~fl~ attain prespilllevels and when.reprodl.lctivensuc·c·es·s··ofne.sts and growth 
rates of chicks rai;~d in oiled areas are comparable to those in unoiled areas. 

Restoration Strategy 
Rely on natur4.%l reoovcrl. Natural processes aided by protective measures will be the main agents 
of restoration. 

Monitor recovef}'. Monitor population abundance and distribution and tho grovvth rates of chicks. 

Protect blaok oystercatohers and their habitat. With regard to black oystercatchors, the objective of 
habitat protection is to reduce disturbance to feeding and nesting sites. 

CLAMS 

Injury and Recovery 

Recovery Objective 

tili~li~!§m:~[fl~i~i~!~!lim:~t'il:let~::e§l~@~liRn~:;W,:~:~~~~~;:~m~,~Mil§~!~m:~:if!~~~: c I am s will have roc overed when 
populations and productivity have returned to levels that would have prevailed in the absence 

~i~~~~:iaM~~!~;t~~!ll;:l~iiimiiiilt,~~,§ii~i~,~~ites). trnlmilirnl!!!li~t!:m?~ii9J~l:::l::ml~:~~~~~J~ 

Restoration Strategy 
Clams are important for subsistence use and also serve as prey for sea otters and sea ducks 
such as harlequin ducks and pigeon guillemots. For additional restoration strategies, see 
Subeistenoe, Sea Otters, Harlequin Duoks and Pigeon Gui!!-emots. 

Re!y on natural recovery. Natural processes aided by protective measures will be the main 
agents of restoration. 



Monitor reoo'ICf}'. Monitor the density and size of clams in select clam beds. 

Proteot Injured o!am beds. 'JVith regard to intertidal biota like clams, the objective of habitat 
protection is to maintain water quality along the shoreline and reduce disturbance in 
nearshore areas. Clams can also be protected by reducing marine pollution. 

· 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 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 
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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 



:::'Productivity of common murres shows signs of recovery at some injured colonies 
(Barren Islands, Puale Bay) but postspill population counts are still lower than prespill 
estimates and sho'N no sign of recovery. 

Recovery Objective 
Common murres will have recovered when population trends are increasing significantly 
at index colonies : · · .,., in the spill area 

comparing productivity data vJith information from other murre colonies in the Gulf of 
Alaska and elsm.vhere.) 

Restoration Strategy 
Conduotresoarch to tindoutwhycommon murres are not recovering. Suspected causes include avian 
predation and behavioral change v1hich inhibits breeding productivity at some colonies. 

ln!tiate, sustain, or accelerate recovOfy. Once scientists determine •.vhy common murres are not 
recovering, efforts may be undertaken tc accelerate recovery. 

Monitorrecovery. Monitor populations at index colonies such as the Chiswelllslands, Barren 
Islands, Triplets, Ungaiushak Island and Puale Bay. In addition, monitor the productivity 
of common murres at the Barren Islands. 

Protect common mt,u=res and their habitat. VVith regard to common murres, the objective of 
habitat protection is to reduce disturbance in nearshore feeding areas and ncar nesting 
colonies. 

CUTTHROAT TROUT 

Injury and Recovery 

recovering. 



Recovery Objective 

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

Rely on natura! roco•~ery. Natural processes aided by protective measures will be the main 
agents of restoration. 

Monltor reoovery. Monitor growth rates in injured populations. 

Protoot cutthroat trout and their habitat. \'Vith regard to cutthroat trout, the objective of habitat 
protection is to ensure maintenance of adequate \"Jatar quality, riparian habitat, and 
intertidal habitat for spawning. The Trustee Council can also contribute to the protection 
of cutthroat trout by providing information needed to improve their management. 
Examples of protective management practices are the conservative limits on sport fish 
harvests that have been adopted by the Alaska Board of Fisheries for parts of Prince 
William Sound. 

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 

Injury and Recovery 

Recovery Objective 
Dolly Varden will have recovered when growth rates within oiled '~'·~ B~@g}:ffii§f.:;3-Fe>as 
comparable to those fe.F 

Restoration Strategy 
Dolly Varden is one of the species on which sport fishing in the spill area depends. For 
additional restoration strategies, see Recreation and Tourism. 

Rely on natural recoverJ'. Natural processes aided by protective measures will be the main 
agents of restoration. 

Monitor reco•~ery. Monitor growth rates in injured populations. 

Protect Doll;' Vardon and tholr habitat \!Vith regard to Dolly Varden, the objective of habitat 
protection is to ensure maintenance of adequate ·.• .. ater quality, riparian habitat, and 
intertidal habitat for spawning and rearing. The Trustee Council can also contribute to 
the protection of Dolly Varden bv providing information needed to improve their 
management. l:xamples of protective management practices are the conservative limits 
on sport fish harvests that have been adopted by the Alaska Board of Fisheries for parts 
of Prince V\lil!iam Sound. 

HARBOR SEALS 

Injury and Recovery 
Harbor seal numbers were declinin 
Sound, before the spill. 

beH:tFTEi-'1TE.m~:*fltJ-te-:Hf!:tdc-ffi:&H~:e--:IEAiiH1tHTH:l~s-f1AttHI-ffil~ml:at1ftrt~. H o v11eve r, 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 
deeline before the spill have improved, normal growth may replace the animals that were 



continue to decline. Harbor seals are a key subsistence resource in 
Prince William Sound. Subsistence hunting is be#!- affected by 

nd~!i!ji~fii§!iinni may be affecting ~ffii!!j!ijrM~:9MitMi'l~t9!~!iiharbor se 

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

Restoration Strategy 
Harbor seals are important for subsistence use. For additional restoration strategies, see 
Subsistence. 

Conduct research to find out v;hy harbor seals are not recovering. Suspected causes include limited 
or changing availability of prey, particularly forage fishes; predation by killer whales; and 
resource exploitation through subsistence take or incidental take associated 'Nith 
fisheries. 

!nitlate, sustain, or accelerate recovew otharborseals. Once scientists determine •tvhy harbor deals 
are not recovering, efforts may be undertaken to accelerate recovery. 

Men#or recm'Cry. Monitor trends in Prince William Sound during pupping and molting for 
' • h • I d t companson Wit prev1ous yearsa a. 

Protect harbor seals and their habitat. lJI/ith regard to harbor seals, the objective of habitat 
protection is to reduce disturbance at haulout sites and pupping sites, and in nearshore 
feeding areas. Another ·.·.·ay of protecting harbor seals is to provide information that will 
help subsistence hunters assess the effects of their harvest. 

HARLEQUIN DUCKS 

Injury and Recovery 



Recovery Objective 
Harlequin ducks 'will have recovered when 

Restoration Strategy 
Harlequin ducks are hunted for subsistence and sport. For additional restoration 
strategies, see Subsistenee and Reereat!on and Tourism. 

Conduct reseaHJh to find out why harl-equin ducks are not recovering. Although the exact cause of 
reproductive failure among resident birds is unkno·.•m, it is believed to be related to 
ingestion of oil contaminated prey from foraging in oiled mussel beds. 

Initiate, sustain, or accelerate recovery. Once scientists determine vvhy harlequin ducks are not 
recovering, efforts may be undertaken to accelerate recovery. If ingestion of oiled 
mussels is found to limit the recovery of harlequin ducks, cleaning oiled mussel beds 
may hasten recovery. 

Monitor recovery. Monitor the breeding age population in Prince William Sound, as \"loll as 
numbers of young, brood distribution, and abundance of postbrceding harlequins. 

Proteot har!-equin ducks and their habitat. 'Nith regard to harlequin ducks, the objective of 
habitat protection is to ensure maintenance of adequate riparian habitat for nesting and 
brood rearing, and reduce disturbance to nearshore feeding, molting, brood rearing 
habitats. The trustee Council can also contribute to the protection of harlequin ducks 
by providing information needed to improve their management. An example of protective 
management practices is the restriction on sport hunting of harlequin ducks imposed by 
the Alaska Board of Game in 1991. 



INTERTIDAL ORGANISMS 

Injury and Recovery 

'~'iThe lower intertidal zone and, to some extent, the middle intertidal zone arc 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. 

Restoration Strategy 
CoRdtlot research to f.iRd out •.vhy some !Rtertldal orgaRisms are Rot reoo'lerlRg. Possible explanations 
include changes in the community structure resulting from spill induced changes in 
predators; changes in the population of benthic prey; and limitations in recruitment 
processes (the availability of ne·.v organisms to repopulate the area). 



o · ·t~ I · tJ 11 • 11 e· '",.=t:A a =~: · =t: fa 1 13· A 13· · f , roteot mtertl~. orgamsms an t. etr ra ttat. nl rcgaro lA cr 1 a1o=t:a, =!: c o JCCtiVC o 
Aal3i=t:a=t: pro=t:cc=t:ion is =t:o main=t:ain wa=t:cr quali=t:y along =i:Ac sAorclinc ana rcaucc 
ais=t:ur13ancc in nearshore areas. ln=t:cr=t:iaal organisms can also be pro=t:cc=t:ca by rcaucing 
marine pollu=t:ion. 

KILLER WHALES 

Injury and Recovery 

Recovery Objective 

Restoration Strategy 
Rely on natura! reoovery. Na=t:ural processes aiaca 13y pro=t:cc=t:ivc measures •Nill 13c =!:he main 
agcn=t:s of rcs=t:ora=t:ion. 



Monitor recovery. Monitor the injured pod (AB pod) of killer ·.vhales in Prince VVilliam Sound. 

Injury and Recovery 

rnliaiMarbled murrelet populations in Prince William Sound Wf.I:S"':'WE!Te 

th'~''spill. The causes of the prespill decline are unkno ·i~·~EfjnJ!!~':l 
f~j,§!i!!t'iiP:JiiJW:§:~!:!:::::~:~i!:The oil spill probably increased the pre rate o ec ne for this 
spec.les .. Tn···the···sp.ill area, although the incremental injury is difficult to estimate. +Re 

Recovery Objective 
Marbled murrelets will have recovered when po ncreasing. 

Restoration Strategy 
Conduct research to tind out why marbled murrelets are not recovering. Likely causes include avian 
and mammalian predation, climatic/oceanographic features and prey limitation. Also of 
concern are the effects of resource m<ploitation (incidental gillnet catch) and upland 
development. 

tni#ate, sustain, or aoce!orate recovery. Once scientists determine 'Nhy marbled murrelets are 
not recovering, efforts 'may be undertaken to accelerate recovery. 

Monitor recollef}'. Monitor the marbled murrelet population in Prince VVilliam Sound. 

Proteot marbled murrelets and their habitat. \!'lith regard to marbled murrelets, the objective of 
habitat protection is to ensure maintenance of adequate nesting habitat and reduce 
disturbance to nearshore feeding and broodrearing habitats. 



MUSSELS 

Injury and Recovery 

Recovery Objective 
Mussels will have recovered when 

Restoration Strategy 
' Initiate, sustain, or accelerate recovery. Gleaning oiled mussel beds hastens their recovery and 

that of species that feed on them, such as harlequin ducks and juvenile sea otters. 

Moniterreco110ry. Monitor the health of mussels and the concentration and degradation of 
oil in mussel beds identified as contaminated. 

Proteotmusse!B and their habitat. \'\lith regard to intertidal biota like mussels, the objective of 
habitat protection is to maintain water quality along the shoreline and reduce 
disturbance in nearshore areas. Mussels can also be protected by reducing marine 
pollution. 

PACIFIC HERRING 



Recovery Objective 
Pacific herring will 

Restoration Strategy b . t e use and commercial fishing. For additional Pacific herring are important for su SIS one r i 1 t:i i 

restoration strategies, see Subsistence ant!-Cemmo.c.a. ' .sh.ng. 
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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 benefiLonly 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 

. !~ .. illt[~l1 
the pigeon guillemot population in Prince William Sound was in decline before the spill. 
The causes of the prespill decline are unknow~.: ::< 

Recovery Objective 
Pigeon guillemots will have recovered when U1lllpopulations f,fi)',mni!li~~[:\ll:~t~!!!llil~!~:DJg]jj1!~ 
are stable or increasing. 

Restoration Strategy 
Conduct research to find out lt'lhy pigeon guil!emots are not recovering. Likely causes include 
climatic/oceanographic features, prey limitation, and predation. 
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PINK SALMON 
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Recovery Objective 
Pink salmon will have recovered 

levels in unoiled areas. 

Restoration Strategy 
Pink salmon is important for subsistence use and commercial fishing. For additional 
restoration strategies, see Subsistence and Commercia! Fishing. 

Conductresearchtof!ndoutwhypinksa!monarenotrecoverlng. A leading hvpothesis is that when 
the abundance of zooplankton is low, predatory fish and birds svvitch from a 
zooplankton diet to juvenile salmon and herring, thereby reducing survival of the 
juveniles. Other possible causes are heritable genetic damage and oil toxicity. 

lnltiate, sustain, or accelerate recovery ofpink salmon. Once scientists determine why pink salmon 
are not recovering, efforts may be undertaken to accelerate recovery. 

Monitorrecovery. Monitor egg mortality, escapement, and return per spm1vner productivity. 

Protect pin.'< salmon and their habitat. VVith regard to pink salmon, the objective of habitat 
protection is to ensure maintenance of adequate water quality, riparian habitat and 
intertidal habitat for spml'ming and rearing. The Trustee Council can also contribute to 
the protection of pink salmon b'y' providing information needed to improve their 
management. An example of protective management practices is restriction of the 
fishery by the Alaska Department of Fish and Game due to poor returns of pink salmon 
to Prince 'Nilliam Sound in 1992 and 1993. 

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 ofthese 
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 
vah.~es 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 



may continue to be exposed to hydrocarbons. 

Recovery Objective 
:·:·:···:···:<·>::·· 

Restoration Strategy 
Rely on natura! recovery. Natural processes aided by protective measures will be the main 
agents of restoration. 

Monitorrecovery. Monitor the health and habitat usc of river otters in Prince 'Nilliam Sound. 

Protect river otters and their habitat. \'Vith regard to river otters, the objective of habitat 
protection is to ensure maintenance of adequate riparian and shoreline habitats for 
feeding and donning. 

ROCKFISH 

other 
iMreFe-B*B~OOto rocar ons an effects. 

, closures to ... ~~.~~?~ .. ~.i.~.~.~.r.ies ~~Ri~:ri9~11w!ljiincreased fishing 
pressures on rockfish, which may m:l¥~~~~\§f1~gf.~~jjjjjj]lbe affecting their the rockfish 

.~:~:~n;p~~i::~~~· ~~~~extentandffi88h8AfSm of injury--

Recovery Objective 
Without further study, ~~::recovery §§:l!:i:J!MIJlicannot be defined. 

Restoration Strategy 
Re!y on natural reeovef}'. Natural processes aided by protective measures ·.viii be the main 
agents of restoration. 



Determine if restoration is needed. S•y•nthesize Natural Resource Damage Assessment studies 
and other data on rockfish in Prince VVilliam Sound to define a restoration objective and 
develop strategies to monitor and protect the recovery of the species. 

Monitor recovery. Once a recovery objective is defined, monitor the progress of natural 
recovery tovvard that objective. 

SEA OTTERS 

Injury and Recovery 

Recovery Objective 

Restoration Strategy 
Sea otters are harvested for subsistence. For additional restoration strategies, see 
Subsistence. 



Conduct msearch to find out v,rhy sea etters am net mcm<eting. Gne hypothesis is that exposure to 
hydrocarbons and ingestion of contaminated prey affected survival and reproductive 
success of sea otters in Prince \AJilliam Sound. Another hypothesis is that the oil spill 
induced changes in the population of benthic prey species that have limited 
reoceupation of sea otter habitat and the recovery of sea otters in oiled areas. 

!n!tiate, sustain, eracccfc,"ate mcovc!}' otsca otters. Once scientists determine 'Nhy sea otters are 
not recovering, efforts may be undertaken to accelerate recovery. 

Moniter recovcl)l. Monitor abundance and mortality of sea otters in oiled areas. 

Protect sea etters and their habitats. VVith regard to sea otters, the objective of habitat 
protection is to reduce disturbance at haulout sites and pupping sites and in nearshore 
feeding areas. 

SEDIMENTS 

Injury and Recovery 
With tidal action, oil penetrated deeply into cobble and boulder beaches that are 
relatively common on the rocky islands ot~mit$!!JI!m:ii1Jijmr~:ma~i%!~!~he spill area, especially 
in sheltered habitats. Cleaning removed much of the oil from the intertidal zone but 
subsurface oil persisted in many heavily oiled beaches and 



.. l "' 

Restoration Strategy 
Mon!tor reco'lef}'. Monitor concentrations of hydrocarbons in sediments and indices of 
petroleum exposure in flatfish. 

Remove or reduce residua! of! If treatment is cost e#eotlve and 1ess ha•=mft:i than 'ea"'ng the ou 'n p'aoe I I~ <1 •• • I VU lY t f • 

Removal of residual oil may accelerate recovery of sediment where natural recovery is 
insufficient. However, this benefit v1ould have to be balanced against cost and tho 
potential for further disruption to intertidal communities. 

~lliSoekeye salmon in Red Lake, Akalura Lake, and lakes in the Kenai River system 
declined in population because of adult overeseapement in 1 989. The Red Lake system 
may be recovering because the plankton has recovered and fry survival improved in 
1993. However, Al<alura Lake and the Kenai River lakes have not recovered: smelt 
production has continued to decline from these lakes. In the Kenai River lakes, for 
example, smelt production has declined from 30 million in 1 989 to 6 million in 1990 and 
to less than 1 million in 1992 and 1993. 

'-
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Recovery Objective 
Sockeye salmon 

Restoration Strategy 
Sockeye salmon is important for subsistence use, commercial fishing, and sport fishing. 
For additional restoration strategies, see Subsistence, Commeroial Flshlng an-6--Reoreation and 
Tourism. 

Rely on natural reoovety tor sockeye salmon in Red Lake. Natural processes aided by protective 
measures vvill be the main agents of restoration for sockeye salmon in Red Lake. This 
population of sockeye salmon is expected to fully recover by 1996. 

Conduct researoh to find out 'o'lhj' other populations of sockeye salmon are not recovering. The most I ike I y 
explanation is that overescapement of adults changed the community structure of 
sockeye lake rearing habitat. Possible changes i'n community structure include a 
reduction in zooplankton biomass; conversion of the zooplankton community structure 
to a predation resistant form; or a change in composition of zooplankton that demands 
increased foraging time for juvenile salmon and thereby makes them susceptible to 
increased predation. 

Initiate, sustain, or acceferate recovery of sockeye sa!mon. Once scientists deteFffittte WAV seekeve 
salmon are not recovering, efforts may be undertaken to accelerate recovery. 

Monitorreoovery. Monitor outmigrations of smelt from Red Lake and Akalura Lake. In Kenai 
River lake·s, monitor fall fry abundance and smelt abundance to estimate over·.·vinter 
survival and smelt production. 

Protect soe/feye salmon and thofr habitats. With regard to sockeye salmon, the objective of 
habitat protection is to ensure maintenance of adequate 'Nater quality, riparian habitat, 
and intertidal habitat for spawning and rearing. The Trustee Council can also contribute 
to the protection of sockeye salmon by providing information needed to improve their 
management. 

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 prespilllevels, 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 1 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 prespilllevels 
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 a resource 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 

Certain subtidal organisms, like eelgrass and some species of algae, appear to be 
recovering. Other subtidal organisms, like leather stars and helmet crabs, showed little 
signs of recovery through 1991. 

Recovery Objective 

distribution, population abundance of component species, and ecosystem functions and 
services in each injured subtidal habitat have returned to levels that vvould have 
prevailed in the absence of the oil spill. 



Restoration Strategy ; 1 ~ ; a"' Rot recovering. Possible explanations f d 1:/~ "'R}' aor<Re aubt.da, o.gan,ams • . El A in 
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ruu:,,,,.....,,..,.ectives and Strategies by Resource and Service 

rmat1on m is se on expecte to change o~~·r t e as the 
restorat n 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 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. :~tilro:§:::ffi:g::::~i!lffi~~:!lffilwmB:~i!i!:!i£::::rum:!:~:::iJt;~l~~jjifi!lQi!!~ 

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, 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 

population since the previous survey conducted in 1 984. Productivity decreased in 1 989, but 
appeared to have recovered by 1 990. Because population and productivity appear to have 
returned to prespill levels, bald eagles may have already recovered from the effects of the spill. 

Recovery Objective 

Restoration Strategy 
Re!y on nawm.l recovery. Natural processes aided by protective measures 'Nil I be the main agents 
of restoration .. 

Monitor reoover;. Monitor the population and productivity of bald eagles in Prince VVilliam Sound 
until full recovery is confirmed and perhaps at intervals thereafter. The eagle population in Prinoe 
\/Villiam Sound is m<pected to inorease to its prespilllevel in 1 994. There are not enough prespill 
data on eagle populations in other parts of the spill area to warrant surveys outside Prince 
William Sound. 

Protect ba!d eagles and their habitat. With regard to bald eagles, the objective of habitat protection 
is to ensure maintenance of adequate nesting habitat and reduce disturbance in feeding and 
roosting areas. 

BLACK 0YSTERCATCHERS 

Injury and Recovery 



population, died as a result of the spill. Mortality outside of Prinse VVilliam Sound is unknown. 
81ask oystersatshers are resovering, although they may still be exposed to hydrooarbons when 
feeding in intertidal areas. j 

. I I"" +; "'""' tJ v l "' 1.11 \ , I v--e/4 I 
Recovery Objective 
Black oystercatchers will have recovered when !11~:f~i!$~::~n!i!i~qg[~i~)§,!n!9Jt.r§:a§.J:D.:i:t.l~ Prince William 
Sound population ?.fu)g attain prespill levels and when .. reprodu.c1}v·e··su.cc·e·s·s .. ofne.sts and growth 
rates of chicks rafsed in oiled areas are comparable to those in unoiled areas. 

Restoration Strategy 
Rely on narural reoovery. Natural processes aided by protestive measures will be the main agents 
of restoration. 

Monitor reoovery. Monitor population abundanse and distribution and the growth rates of shisks. 

Proteot black oysteroatohers and their habitat. With regard to blask oystersatchers, the objesth,re of 
habitat protestion is to reduce disturbanse to feeding and nesting sites. 

CLAMS 

Injury and Recovery 

Recovery Objective 

:§:~:~:!P:i&i:::er~if:H!:il::p,:i,t,i:::p,~:::~~Um:f.iti:~]~@lni]~:r:::§:~!lif-U~if!~::Y,ml9!!li9ilil!~ii*i cIa m s w iII have recovered when 
populations and productivity have returned to levels that would have prevailed in the absence 
of the oil spill (prespill data or unoiled sontrol sites). :EN.Iffii~i'i'''X@::~::::a~&n:~¥V~iR$.:;':):@~i8.i®:OiMi: 
:m§lm}t~§B:oo:::m~:w:~;mm:!l§::::r~:§:t~rn~©:m:~::§m§:§J,Ittmr~u+~;:?). ····················································.·.·.·.·.·.·.·················································.·.·.·.·.·.·.·.·.·.·.·····················-·.·.·.·.····· 

Restoration Strategy 
Clams are important for subsistence use and also serve as prey for sea otters and sea dusks 
such as harlequin dusks and pigeon guillemots. For additional restoration strategies, see 
Subsistenoe, Sea Otters, Harleqi:Jin DI:Joks aad Pigeon GI:Jillemots. 

Rely on narura! reomi(Jry. Natural processes aided by protective measures will be the main 
agents of restoration. 



MeRltor reeovef)'. Monitor the density and size of clams in select clam beds. 

P:r:oteeURjured eJaFR eeds. ll'Jith regard to intertidal biota like clams, the objective of habitat 
protection is to maintain water quality along the shoreline and reduce disturbance in 
nearshore areas. Clams can also be protected by reducing marine pollution. 

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 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 

Injury and Recovery 
:-· 



Recovery Objective i11A'tt k) ~~ 
Common murres will have recovered when population trends are increasing significantly 

at index colonies '~ioffl::::e:rem:9;8~~¥~1::::l:~::::§m§i~i!:n:@f!!:::l~~~:!:a:::n:9:rl~:[:i:e:l!U~~:~u:::::::::: ~ 

Menitorrecov-ery. Monitor populations at index eolonies sueh as the Ghiswelllslands, Barren 
Islands, Triplets, Ungaiushak Island and Puale Bay. In addition, monitor the produetivity 
of eommon murres at the Barren Islands. 

Proteot oommon m1:1rres and their habitat. V'Jith regard to eommon murres, the objeetive of 
habitat proteetion is to reduee disturbanee in nearshore feeding areas and near nesting 
eolonies. 

CUTTHROAT TROUT 

Injury and Recovery 
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Recovery Objective .A'l'1'r /< r..::;:;;ftt.rt-.."''"' J-6 
Cutthroat trout will have recovered when growth rates within aile~ areas are comparable 
to those for unoiled areas. :::·::-:;===··':"'':?'. .. ... :.·:.::., 

: ·:~r::· ~·:.:·::· . :. :.: ,.:.: ; . r:::::;:::.:::·:::::;:::::;. :~t~~(:·:/rt 
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Restoration strategy 'iJ::l.. dr.;Z:, ~ ~~ "'u_~ 
Cutthroat trout is one of the speeies on ·~~vhich sport fishing in the spill area depends. "1'1~- · 
For additional restoration strategies, see Recreation and Te1:1rism. 

Ro!y on natural."'co•;ory. Natural processes aided by protective measures will be the main 
agents of restoration. 

Monitor recovery. Monitor gro'o"Jth rates in injured populations. 

Protect c1:1t:throat tro1:1t and their hab.itat. VVith regard to cutthroat trout, the objective of habitat 
protection is to ensure maintenance of adequate 'o"11'ater quality, riparian habitat, and 
intertidal habitat for spawning. The Trustee Council can also contribute to the protection 
of cutthroat trout by providing information needed to improve their management. 
EJ<amples of protective management practices are the conservative limits on sport fish 
harvests that have been adopted by the Alaska Board of Fisheries for parts of Prince 
VVilliam Sound. 

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. 



. r' ( 1 Injury and Recovery 

DOLLY VARDEN 

Restoration Strategy 
Dolly Varden is one of the species on which sport fishing in the spill area depends. For 
additional restoration strategies, sec Rooreation and Tourism. 

Rely on natura! reoovery. Natural processes aided by protective measures vr~ill be the main 
agents of restoration. 

Monitor reoo'IOfY. Monitor growth rates in injured populations. 

Proteot Dolly \/arden and their habitat. 'Nith regard to Dolly Varden, the objective of habitat 
protection is to ensure maintenance of adequate water quality, riparian habitat, and 
intertidal habitat for spmvning and rearing. The Trustee Council can also contribute to 
the protection of Dolly Varden by providing information needed to improve their 
management. Examples of protective management practices arc the CO!}Scrvativc limits 
on sport fish harvests that have been adopted by the Alaska Board of Fisheries for parts 
of Prince VVilliam Sound. 

HARBOR SEALS 

-?ifl~+H=If't-:~,m-~~-H-~::l-fi:r-:~-~M-tfHHB-aHH'f'HTI:-A-i:::H=FIBEffS--ffiiav-ftaiV€,...g:(flflttf7!:eer.- H o vv ever, counts 
during pupping have continued to decline. It is not kno•Nn which counts arc 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 \•tare 



lost. Ho'v"Jever, if conditions continue to be unfavorable, the affcetcd population may 
eontinue to deeline. Harbor seals are a key subsistence resource in 
Prince VVilliam Sound. Subsistence hunting is beth- affected by 
i,j~i!t~fmtli~!and~!!im~!~!lmlit may be affecting i~i~It\im~~ifii{i!j~f!.l.harbor sa·· 

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

Restoration Strategy 
Harbor seals are important for subsistcnec usc. For additional restoration strategies, see 
Subsistence. 

Conduct research to f.lnd out ·.vhy harbor seals are not reco'ler!ng. Suspeeted e au ses in e I u de I i m ited 
or ehanging availabilit'; of prey, partieularly forage fishes; predation by killer ·.vhalcs; and 
rcsourec exploitation through subsistcnec take or ineidcntal take associated ,.,.,ith 
fisheries. 

Initiate, sustain, oraccoleraterecovoryofharborseals. Onec scientists determine why harbor seals 
arc not recovering, efforts may be undertaken to accelerate recovery. 

Monitor recovery. Monitor trends in Prince 'i\lilliam Sound during pupping and molting for 
comparison with previous years' data. 

Protect harbor seals and thelr habitat. VVith regard to harbor seals, the objective of habitat 
protection is to reduce disturbance at haulout sites and pupping sites, and in nearshore 
feeding areas. Another 'vvay of protesting harbor seals is to provide information that will 
help subsistenec hunters assess the cffcets of their harvest. 

HARLEQUIN DUCKS 

Injury and Recovery 
·:;.·:::;·:· 



Recovery. Objective j ,~; < ~ h ~· 
Harlequin ducks will ~ ·:,:: . '·· . have recovered h 
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INTERTIDAL ORGANISMS 

Injury and Recovery 

~lThe 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. 

Restoration Strategy 
Condt:Jet researoh to find oi:Jt why some .iRtert!dal orgaR!BffiB are not recoverlRg. Possible explanations 
include changes in the community structure resulting from spill induced changes in 
predators; changes in the population of benthic prey; and limitations in recruitment 
processes (the availability of new organisms to repopulate the area). 



· · t a t rmine ···h" some intmti8al . . . r ee'e"Bte reeouery Once SCIOntiS se e iiV )' 
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KILLER WHALES 

Restoration Strategy "II be the main 
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Mon!toueeo\lery. Monitor the injured pod (AB pod) of killer whales in Prince \AJiJiiam Sound. 

Injury and Recovery 

lll,i::~Marbled murrelet populations in Prince William Sound 
the spill. The causes of the prespill decline are un 
~§~l,!!!i!li!MiRNJl~!'~i!!i!i!i!:i!!!i!The oil spill probably increased the pres rate ec no 
species in the spill area, although the incremental injury is difficult to estimate. 

Recovery Objective 
Marbled murrelets will have recovered when population trends are · ncreasing. 

Restoration Strategy 
Conduot researoh to find out why marbled m1:1rre!ets are not reom'Dring. Likely causes include avian 
and mammalian predation, climatic/oceanographic features and prey limitation. Also of 
concern are the effects of resource exploitation (incidental gillnet catch) and upland 
development. 

tnJtiate, stJBta.in or aooeterate reoovery. Once scientists determine 'llvhy marbled murrelets are 
not recovering, efforts may be undertaken to accelerate recovery. 

Moniter reoovery. Monitor the marbled murrelet population in Prince VVilliam Sound. 

P.t:Oteot rnarb!t1d murretets and their habitat. 'JVith regard to marbled murrelets, the objective of 
habitat protection is to ensure maintenance of adequate nesting habitat and reduce 
disturbance to nearshore feeding and broodrearing habitats. 



MUSSELS 

Injury and Recovery 

Recovery Objective 
Mussels will have recovered when 

Restoration Strategy 
IRitiate, si:JstalR, or aooelerate reom'Cry. Cleaning oiled mussel beds hastens their recovery and 
that of species that feed on them, such as harlequin ducks and juvenile sea otters. 

MoRiter reoo·.'Cry. Monitor the health of mussels and the concentration and degradation of 
oil in mussel beds identified as contaminated. 

Protest ml:lssels aRd their habitat. 'Nith regard to intertidal biota like mussels, the objective of 
habitat protection is to maintain water quality along the shoreline and reduce 
disturbance in nearshore areas. Mussels can also be protected by reducing marine 
pollution. 

PACIFIC HERRING 

Injury and Recovery 



Recovery Objective 
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. :::::,;:,::::::!::::. 

emng me net recevming, efferts. m~·: b nrngdnce scmntists determine wh" Pacifi 
r e un ertaken te accelerate rece· ·er·/ c 

ft4 .• v y. 

,w;,~o~nffi:ill~r~r~e~oeo•wteN~~~~~~A~e*n~i~te~r~f~hrRhea~~~~~~~~~~~~ IS ealth and spavvning biemass. 

Proteot Paoifio herring and tho;~ l=labl•at ,ll,.th pr t . rr r 1:110 r. v v J~n regard t p 'f ~ e e?tlen is .te ensure maintenance of adeac~:~c herring,. the objective of habitat 
~~tertldal haBitat for spawning and rearing ~:ua:e .. ater quality, riparian haBitat and 
m!n:roteetlon ,of Paeifie herring By pro~idin; i r~stee Counell ean also eontriBute to 
. gement. itA example ef pretecti· ·e m n ermatJen needed te impre· ·e their ~~s~ory B\~~o Alaska Department of Fi;h an:n~gem~nt praetiees is the elosur; of the 

nnee n II ham Seund in 1 993 and 1 994. a me ue to the faJiure of the herring run 



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 

Injury and Recovery 

th=;''·.~igeon guillemot population in Prince William Sound was in decline before the spill. 
The causes of the prespill decline are unknown. ' ·_·,:::::::.::::. 

.... :·:::·:·:::· 

Recovery Objective 

Pigeon guillemots will have recovered when ~m:i::::populations !tt:::mr~m:em:!:!l{~~!~!m::::B~M:m:9:::::!:~ 
are stable or increasing. 

Restoration Strategy 
Condt:Jot msoarch to find o1:1t 'll/7}' pigeon gl:lih'emots am not moo·~erfng. Likely causes include 
climatic/oceanographic features, prey limitation, and predation. 
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Recovery Objective Pf)~ 

Pink salmon will have recovered 

levels in unoiled areas. 

Restar:atioR Strategy 
Pink salmon is important for subsistence use and commercial fishing. For additional 
restoration strategies, see StJbsistence and Commereta! Fishing. 

Conduct."'esearch to find out wf:Jyplnk salmon are nouecoverl-ng. A leading hypothesis is that ';Vhcn 
the abundance of zooplankton is low, predatory fish and birds s·.vitch from a 
zooplankton diet to juvenile salmon and herring, thereby reducing survival of the 
juveniles. Other possible eauses are heritable genetic damage and oil toxicity. 

!nltiate, Bl:l8tafn, or aooe!t~rate reoovery ofp.1n.% safFRon. Once scientists determine •.vhy pink salmon 
are not recovering, efforts may be undertaken to accelerate recovery. 

Mooiton:ecovery. Monitor egg mortality, escapement, and return per spa•~t•ner productivity. 

Protect plnk sa#Ron and the!r habitat. V'Jith regard to pink salmon, the objective of habitat 
protection is to ensure maintenance of adequate ·.vater quality, riparian habitat and 
intertidal habitat for spawning and rearing. The Trustee Council can also contribute to 
the protection of pink salmon by providing information needed to improve their 
management. An example of protective management practices is restriction of the 
fishery b•t the Alaska Department of Fish and Game due to poor returns of pink salmon 
to Prince William Sound in 1992 and 1993. 

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 thecquality 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 

Injury and Recovery 



Restoration Strategy 
Rely on natw=a! .cooovew. Natural processes aided by protective measures will be the main 
agents of restoration. 

Monitorreoo·~ew. Monitor the health and habitat use of river otters in Prince \'Villi am Sound. 

Proteot Fiv-er otters and their habitat. \/Vith regard to river otters, the objective of habitat 
protection is to ensure maintenance of adequate riparian and shoreline habitats for 
feeding and donning. 

ROCKFISH 

t~§:!~:::::]~~ other 
rocar ons an su effects. 

··closures to salmon fisheries ,@p!@i!riim~i~Y:~::::!incrcascd fishing 
pressures on roc , which may Qi~&!@.'!i!::::~=tt~!¢!f.@!~!:::::~:hc .. aH(ictin.g .... thcir the rockfish 

~:~::I :~:~n~P~~i:sc~~~, ~~~~~l!\~~i!l!lextcni".ii"nd"···m·cichanTsm of injury iimeiili@g!!pq[fi@gJ!!i,;i,}m!i 

Recovery Objective 

Without further study, @::::recovery gp~@£t1Mi!i!!cannot be defined. 

Restoration Strategy 
Ro!y on natura! reom<ory. Natural processes aided by protective measures will be the main 
agents of restoration. 



SEAOTIERS 

Injury and Recovery 

Recovery Objective 

appear healthy. 

Restoration Strategy 
Sea otters are harvested for subsistence. For additional restoration strategies, see 
Subslstenoe. 



SEDIMENTS 

Injury and Recovery 
With tidal action, oil penetrated deeply into cobble and boulder beaches that are 
relatively common on the rocky islands of he spill area, especially 
in sheltered habitats. Cleaning removed much o e o rom the intertidal zone but 
subsurface oil persisted heavily oiled beaches and 



Restoration Strategy 
Monitor rooovory. Monitor concentrations of hydrocarbons in sediments and indices of 
petroleum exposure in flatfish. 

Romo'l-e or redi:Joo t:esidi:Ja! oil if treatment is oost o#ootive and loss harmfi:Jl than !oa•ling the oi! in p!aoe. 

Removal of residual oil may accelerate recovery of sediment where natural recovery is 
insufficient. However, this benefit ·.vould have to be balanced against cost and the 
potential for further disruption to intertidal communities. 

SOCKEYE SALMON 

:;::sockeye salmon in Red Lake, Akalura Lake, ~nd lakes in the Kenai River system 
declined in population because of adult overescapement in 1 989. The Red Lake system 
may be recovering because the plankton has recovered and fry survival improved in 
1 993. However, Akalura Lake and the Kenai River lakes have not recovered: smelt 
production has continued to decline from these lakes. In the Kenai River lakes, for 
example, smelt production has declined from 30 million in 1 989 to 6 million in 1 990 and 
to less than 1 million in 1 992 and 1 993. 



Recovery Objective 
Sockeye salmon 

Restoration Strategy 
Sockeye salmon is important for subsistence use, commercial fishing, and sport fishing. 
For additional restoration strategies, see Sl:lbsfsteRoe, Commerofal Ffsh!Rg iffifi-ReoroatioR aRd 
To1:1rfsm. 

Re!y oR Ratr:Ira.' reoovery tor sookeye sa!moR iR Red Lake. Natural processes aided by protective 
measures will be the main agents of restoration for sockeye salmon in Red Lake. This 
population of sockeye salmon is expected to fully recover by 1996. 

CoRCiEJet research to tiRd O(;Jt why otherpop(;J!atioRs of sookeye saJmoR are Rot reoo•lfxiRg. The most likely 
mcplanation is that overescapement of adults changed the community structure of 
sockeye lake rearing habitat. Possible changes in community structure include a 
reduction in zooplankton biomass; conversion of the zooplankton community structure 
to a predation resistant form; or a change in composition of zooplankton that demands 
increased foraging time for juvenile salmon and thereby makes them susceptible to 
increased predation. 

mft.iate, S{;}StafR, oraooeJerate reoovery ofsookeye saJmoR. Once scientists determine 'Nhy sockeye 
salmon are not recovering, efforts may be undertaken to accelerate recovery. 

MoRitorreomrery. Monitor outmigrations of smelt from Red Lake and Akalura Lake. In Kenai 
River lakes, monitor fall fry abundance and smelt abundance to estimate overwinter 
survival and smelt production. 

P,"'teot sookeye saJmoR aRd their habitats. V'Jith regard to sockeye salmon, the objective of 
habitat protection is to ensure maintenance of adequate vvater quality, riparian habitat, 
and intertidal habitat for spm1vning and rearing. The Trustee Council can also contribute 
to the protection of sockeye salmon by providing information needed to improve their 
management. 

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 prespilllevels 
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 a resource 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 

Certain subtidal organisms, like eelgrass and some species of algae, appear to be 
recovering. Other subtidal organisms, like leather stars and helmet crabs, showed little 
signs of recovery through 1991. 

Recovery Objective 

Subtidal communities will have recovered when the community composition, age class 
distribution, population abundance of component species, and ecosystem functions and 
services in each injured subtidal habitat have returned to levels that would have 
prevailed in the absence of the oil spill. 



Restoration Strategy 

Cond1:1et r:eseareh to find o1:1t why some sl:lbtida! orgaRisms are not r:eeovering. Possible O>Eplanations 
include changes in the community structure resulting from spill induced changes in 
predators; changes in the population of benthic prey; and limitations in recruitment 
processes (the availability of novo' organisms to repopulate the area). 

!n!tiate, s1:1sta!n, oraooe!erate reoovery. Once scientists determine why some subtidal organisms 
are not recovering, efforts may be undertaken to accelerate recovery. 

Monitor ."''eo'IDF'f. Monitor subtidal organisms in Prince VVilliam Sound. 

P.roteet sl:lbtida! organisms and their habitats. 'Nith regard to subtidal biota, the objective of 
habitat protection is to maintain water quality along the shoreline and reduce 
disturbance in nearshore areas. Subtidal organisms can also be protected by reducing 
marine pollution. 
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This chapter presents goals, objectives, and strategies for restoration. The first part of this 
chapter discusses ~ fiiPiii!MII:!objectives, and strategies in general. The second part 

...... ·.·······································-.·· 
describes the nature and extent of injury and recovery !,gg: tAe recovery objective, and the 
restoration strategy for each injured resource and service discussed in Table 2 in Chapter 4. 
Detailed information on injury ab.t'Uie!CoW.HMmobjectives, and strategies can be found on the 

-:.:-:-:-:-:-:·:·:-:.:-:-:-:-:-x-:-:-::·:-:·:·:·:·:·:·:·:·:·:·:·,,·:·:·:-
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The first part of this shapter dissusses goals, objestives, and strategies in general. A goal is the 
end toward whish an endeavor is dirested; objestives are dessriptions of measurable outsomes; 
and strategies are plans of astian. Taken together, goals, objestives, and :::strategies produse a 
blueprint for restoring the spill area. To be funded, a projest must be sonsistent with the goals 
and polisies of the Restoration Plan and 'Nith restoration objestives and strategies as they 
shange over time. 

-------~~,OAL: The end toward which restoration is directed 

The goal of restoration is resovery of all injured resourses and servises. Resovery is to be 
sustained by healthy, produstive esosystems that maintain naturally ossurring biodiversity. All 
restoration astions must be dirested tovvard 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. 

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

have existed had the spill not occurred. ~:n::::n:~:~w:ri~:::::r!:81@¥ir~:::m~2:8w:!:~~!:en:~:::::8rtin:::::w99i:rmf:t::l:ir!ii 
fi~19!r~~::::s:n~9m§!~'i::::::::::sesause It is difficult to predict conditions that would have existed in the 
absence of the spill, :ina::::§e::::recovery is etteH defined as a return to prespill conditions:::::Rr:::mi:::::i 

.:)L/:::,· ... : For resources that were in decline before 
marbled murrelets, recovery may si:::~:sm:l~:¥~~:::sonsist of stabilizing the 

····················· 
:W!l:@h.'!'~:'population 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 [§:@fHttffi 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 

where prespill data ;:~ehx::jis:;t:,i·i gj():iwi~1ii1~1miwi 

san be same uncertainty associated with interpreting the significance of prespill population data 
since populations undergo natural fluctuations. In::::~~~:j:jp:~:~i:~l:::indicators of recovery can include 
increased numbers of individuals, reproductive success, improved growth and survival rates, and 
normal age and sex composition of the injured population. 

Full ecological recovery will have been achieved when the population of flora and fauna are 
again present at former or prespill abundances, ~1ri 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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,., ,. o dditienally, if a resource IS not e>Epee 't" or service, appropriate alternatl ve 
He" e .or M ,· ause long term A arm to a eemmunl ' tien and monitoring are natural recovery 'o"v~ll e ·====··=·=.:.=nr·=':be undertaken. Habitat pretec ten ···auld oeu ...... means of restora I .. ===·=·'=···=·=·=···=·=·=·=·:·:·:·: 



eneouraged, as are general restoration projeets that protest the resouree from other sourees of 
potential injury. (Restoration strategies under "Serviees" also apply to these resourees.) 

Resal:lroes Net ReeaveFiRg. Exeept for eertain proteetive measures, attempts to restore these 
resourees vvithout kno·J>.·ing ·.vhy they are not reeovering may be ineffeetual or even detrimental. 
For this reason, the restoration strategy for these resourees emphasizes determining \•o'hy they 
are not reeovering, and eliminating threats to the remaining populations. 

Where suffieient kno•.vledge 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 
subsistenee or eeonomie importanee and their recovery is linked to the recovery of these 
serviees. (Restoration strategies under "Services" also apply to these resources.) 

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

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

• Conduct research to find out why these resourees are not reeovering 
• Initiate, sustain, or aeeelerate recovery 
• Monitor reeovery 
• Protect injured resourees and their habitats 

Reeavery URkRavm. If specialists do not know whether a resource is reo overing, it will be treated 
in mush the same way as a recovering resouree. Until more is known about the nature and 
e>Etent of injuries and the degree of reeovery of these resources, restoration will rely primarily 

Beeause the recovery of these resourees is unknown, and, in some eases, the injury poorly 
understood, researeh into faetors limiting recovery and general restoration projeets to accelerate 
reeovery may not be warranted. Habitat proteetion and monitoring are eneouraged, as are 
general restoration projects that protect these resources from other sourees of potential injury. 

The restoration strategy for resources \•vhose reeovery is unknown has three parts: 



• Rely on natural reeovery 
• Monitor reeovery 
• Protest injured resourees and their habitats 

Other Resourees 
Other injured resourees inelude arehaeologieal resourees, designated wilderness areas and oiled 
sediment. The strategy for restoring arehaeologieal resourees seeks to repair and protest injured 
sites and artifaets. The strategy for sediment ineludes removal or reduetion of residual oil and 
monitoring. Any restoration strategy that aids reeovery of injured resourees, or prevents further 
injuries, will assist reeovery of designated wilderness areas or vvilderness study areas. 

Servises 
Commereial fishing, passive use, reereation (ineluding sport fishing) and tourism and subsistenee 
are serviees that were redueed or lost beeause of the spill. Injured resourees that support these 
serviees inelude slams, harbor seals, Paeifie herring, pink salmon, sea otters, and soekeye 
salmon. The primary way to restore serviees is to restore the resourees on whish they depend. 

Additional restoration strategies for eommereial fishing, reereation and tourism, and subsistenee 
inelude promoting reeovery of the serviee as soon as possible through sueh means as inereasing 
the availability, reliability, or quality of the resouree on whish the serviee depends. For some 
resourees, this may take the form of inereasing availability in the long run through improved 
resouree management or providing replaeement resourees. Strategies for reereation and tourism 
and subsistenee also inelude removing or redueing residual oil if treatment is east effeetive and 
less harmful than leaving the oil in plaee. 

e information in this section is expected to change ·ever-t-ime as the 
restoration program adapts to new information. For example, population declines or sublethal 
effects may be documented for new resources, some resources may begin to recover'':'::::::::(:;·::· . · 
ri£2¥~[, and ri£:2¥~rx:::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 gp](),1H§!!~~i~!iim~:~~are known to have been adversely affected by 
cleanup activities, or looting and vandalism linked to the oil spill. ... _:::=:;:::.:;:::.:::::::::::;:: , 

:~:9§9m:~9~i9.:::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 ExxoR Valdez oil 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 link between PYtllJ!!Jl~!l9,l]i!ji[~~gy]~l~!gj]j~(ggg~j)!ilj.J)j)this recent vandalism 
l@l§@ij,@~i~:~~~g~~IBl~!lj~jp!l:!jjjjjjjliand the ExxoR 'laldez oil spill remains highly problematical. Oil samples 
have not vet been analyzed, but oil 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 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 spi!f related inji:JF}' to arohaeol-ogical sites and artifacts. Injuries may be repaired to some extent 
through stabilizing eroding sites, or removing and restoring artifacts. 

Proteot sites and artifaots trom ti:Jrther fnji:Jf}' and store them in appropriate faoilitfos. Arohaeologioal sites 
and artifacts could be protested 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 oultural heritage of people in the spill area would also 
provide proteotion by inoreasing awareness and appreoiation of oultural heritage and vvould 
replaoe servioes lost as a result of irretrievable damage to some artifaots. 

Monitor recovel}'. Monitor a small number of sites vulnerable to serious, commeroiallooting. 

BALD EAGLES 

Injury and Recovery 

have been an inorease in the Prinoe 'JVilliam Sound bald eagle population sinoe the previous 
survey conduoted in 1 984. Productivity deoreased in 1 989, but appeared to have recovered by 
1 990. Beoause population and produotivity appear to have returned to prespilllevels, bald eagles 
may have already reoovered from the effects of the spill. 

Recovery Objective 

:!\lgsij!:~t~@n~:::erre9~:::mt:m:t!roimem:n~:::t.#J,P::9!iij,:\9irf~nfit:t@emP::2t!¥~tiu~:r~:::~~:::er:::ij!:e&~:::p,r~!em:J~&gti:t:tn:g 
m~f=§jjjj~j~Q~~jjjl1j~§jjjijf~pgy§[~~I!Jfpjffi!j1)th§iij!§ft@pt~jj!jp~jjjj~fi@jjjj§mXPjQ)jfj~~~§j@~j:j!pl:ljjij§gl,~~~ B aId 0 a g I as wi II have 
recovered when their population and produotivity return to prespill levels. 

Restoration Strategy 
Rely on nat(Jf{ll recO'orory. Natural processes aided by proteotive measures •.viii be the main agents 
of restoration. 

Monitor recovel}'. Monitor the population and productivity of bald eagles in Prine a William Sound 
until full reoovery is confirmed and perhaps at intervals thereafter. The eagle population in Prince 
William Sound is e>Epeoted to increase to its prespill level in 1 994. There are not enough prespill 
data on eagle populations in other parts of the spill area to warrant surveys outside Prince 
William Sound. 

Protect bald eagles and their habitat. VVith regard to bald eagles, the objective of habitat proteotion 
is to ensure maintenance of adequate nesting habitat and reduoe disturbanoe in feeding and 
roosting areas. 

BLACK 0YSTERCATCHERS 

Injury and Recovery 



oystercatchers, representing 12 1 6 percent of the total estimated population, died as a result 
of the spill. Mortality outside of Prince William Sound is unknovvn. Black oystercatchers are 
recovering, although they may still be e>cposed to hydrocarbons ·nhen feeding in intertidal areas. 

Recovery Objective 

Black oystercatchers will have recovered when the Prince William Sound population :·:::::·:::·= 

a:ttaffi prespilllevels and ~M~Mt~W:~:i 

Restoration Strategy 

Rely oR Ratural reoovew. Natural processes aided by protective measures will be the main agents 
of restoration. 

MoRitor reoovety. Monitor population abundance and distribution and the growth rates of chicks. 

Protect bl-ack o;'stercatchers aRd their habitat. With regard to black oystercatchers, the objective of 
habitat protection is to reduce disturbance to feeding and nesting sites. 

CLAMS 

Injury and Recovery 

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 unoiled control sites). 

Restoration Strategy 
Clams are important for subsistence use and also serve as prey for sea otters and sea ducks 
such as harlequin ducks and pigeon guillemots. For additional restoration strategies, see 
Subsfstenoe, Sea Otlefs, J=laf!equfn Duoks aHa Pigeon Gul.l!emots. 

Rely on natura! moov-ery. Natural processes aided by protective measures ·.•,ill be the main 
agents of restoration. 

Monitor reoovery. Monitor the density and size of clams in select clam beds. 

P-reteot injured o.lam beds. VVith regard to intertidal biota like clams, the objective of habitat 
protection is to maintain vvater quality along the shoreline and reduce disturbance in 
nearshore areas. Clams can also be protected by reducing marine pollution. 

Injury and Recovery 
Commercial fishing 

COMMERCIAL FISHING 

Continuing injuries to commercial fishing may cause hardships for fishermen and related 
businesses. Each year that commercial fishing remains below prespilllevels 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 1 994, the Trustee Council committed over six million dollars 
to help address these issues through the development of an ecosystem based study for 
Prince VVilliam Sound. Some of the pink salmon and herring problems may be unrelated 
to the spill. l=lowever, the Council will continue to address these important problems. 

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. 

Restor:ation StFategy 
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: 

P-romote reoo·,r-ery of oommm:ofal fishfRg as sooR as possible. Many communities that rely on 
commercial fishing 'Nill be significantly harmed \"lhile 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 VVilliam 
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. 

Proteot oommerefa! fish resou"'es ft:oFR ff::JFther degradatfoR. 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. 

l'AoRitor.o:eoo'lery. Monitoring the recovery of commercial fishing will track the progress of 
recovery, detect major reversals, and identify problems with the resources and resouree 
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 commeFcial fishing. 



COMMON MURRES 

:·:'Productivity of common murres shows signs of recovery at some injured colonies 
(Barren Islands, Puale Bay) but postspill population counts are still lower than prespill 
estimates and show no sign of recovery. 

Recovery Objective 
Common murres 
significantly at index colonies 

gg~~~~:~:~::::~::: 



Restoration Strategy 
Conduotrosoaroh to find outvlhy oommon murres are notreoovoring. Suspected causes inelude avian 
predation and behavioral change ·.vhieh inhibits breeding productivity at some colonies. 

Initiate, sustain, oraooo!orato reoovmy. Once scientists determine vvhy common murres are not 
recovering, efforts may be undertaken to accelerate recovery. 

Monltorreoovory. Monitor populations at index eolonies sueh as the Ghisvvelllslands, Barren 
Islands, Triplets, Ungaiushak Island and Puale Bay. In addition, monitor the productivity 
of common murres at the Barren Islands. 

Protest oommon murres and tholr habitat. \'Vith regard to eommon murres, the objeetive of 
habitat protection is to reduce disturbance in nearshore feeding areas and near nesting 
colonies. 

CUTTHROAT TROUT 

Injury and Recovery 

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

to those for u n 0 i I ed a r cas I ·~:fttr::::ti§!!@l,:::::l:m:t§::::::~:;sm:8!9:~::~~:~:~:9:~t~~Ei!!ll!:8:~:::~~frim~"*~~:~::~::· 

Restoration Strategy 
Cutthroat trout is one of the species on which sport fishing in the spill area depends. 
For additional restoration strategies, see Rooroation and Tourism. 

Ro!j' on natu.ca! .ceoov<Jry. Natural processes aided by proteetive measures will be the main 
agents of restoration. 



Monitor moover;. Monitor grovvth rates in injured populations. 

Protest o1:1tthroat tro~:~t and their habitat. With regard to cutthroat trout, the objective of habitat 
protection is to ensure maintenance of adequate •.o.·ater quality, riparian habitat, and 
intertidal habitat for spavming. The Trustee Council ean also contribute to the protection 
of cutthroat trout by providing information needed to improve their management. 
Examples of protective management practices are the conservative limits on sport fish 
harvests that have been adopted by the Alaska Board of Fisheries for parts of Prince 
William Sound. 

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 ~y['i!§i§'~i.r@ii§:[[[as 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 normally 

a rs e I occupied Ian d s cap e• .. •· .• :.::·::::~:,:::,~;::::::::::::::::::::~:::::::::::::::::::;::::::;iiii:::i:;:::::::::;;:::::::::::::::;;:~::;:::;:::::::~iiiii;:::i::::!:: ::; :.: • 

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 \tvilderness areas without also addressing injured 
resources. 

DOLLY VARDEN 



Recovery Objective 
Dolly Varden will have recovered when 
comparable to those .fef i.~rii!~!unoiled 
ll$iliif:i:::::::: ............ . 

Restoration Strategy 
Dolly Varden is one of the species on 'Nhich sport fishing in the spill area depends. For 
additional restoration strategies, see RooreatfoR a.Rd To1:1rfsm. 

Rely oR Rat~:~ra.! recm'€1}'. Natural processes aided by protective measures will be the main 
agents of restoration. 

MoRitor reco·~ert. Monitor gro·Nth rates in injured populations. 

grgteot Do#y 'lardeR a.Rd tho!r habitat. V\!ith regard to Dolly Varden, the objective of habitat 
protection is to ensure maintenance of adequate •.vater quality, riparian habitat, and 
intertidal habitat for spavming and rearing. The Trustee Council can also contribute to 
the protection of Dolly Varden by providing information needed to improve their 
management. Examples of protective management practices are the conservative limits 
on sport fish harvests that have been adopted by the /\Iaska Board of Fisheries for parts 
of Prince 'Nilliam Sound. 

HARBOR SEALS 

~~HF\G-'fffirm-~~:J-B3-t~:J&tmJteaH:Hf=tffi:-FHt:lffH3-€~-ffiiav-flilrvef-Sl:aerttti!~t-:. H mNeve r, counts 
during pupping have continued to decline. It is not known vvhich 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 vvere 
lost. Hmuever, if conditions continue to be unfavorable, the affected population may 
continue to decline. Harbor seals are a key subsistence resource in 
Prince 'Nilliam Sound. Subsistence hunting is betft affected by 

i:e:ew~@j,!J9:n::::a nd*:::::~n::::~u:rn~: may be affecting ~m:;:::::rm99¥mf:¥!i:!:gi[:::h arbor sea 



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

Restoration Strategy 
Harbor seals are important for subsistence use. For additional restoration strategies, see 
Subsistence. 

Conduot rosearoh to find out why harbor seals are not reoo·1-0ring. Suspected causes include limited 
or changing availability of prey, particularly forage fishes; predation by killer whales; and 
resource exploitation through subsistence take or incidental take associated with 
fisheries. 

!Ritiate, sustain, oraooelerate reoovertofharborseafs. Once scientists determine why harbor seals 
are not recovering, efforts may be undertaken to accelerate recovery. 

Monitor reoovery. Monitor trends in Prince William Sound during pupping and molting for 
comparison with previous years' data. 

Proteot harbor seals and their habitat. With regard to harbor seals, the objective of habitat 
protection is to reduce disturbance at haulout sites and pupping sites, and in nearshore 
feeding areas. Another vvay of protecting harbor seals is to provide information that \Viii 
help subsistence hunters assess the effects of their harvest. 

HARLEQUIN DUCKS 



Restoration Strategy 
Harlequin ducks are hunted for subsistence and sport. For additional restoration 
strategies, see S~:~bsistenoo and Rooroatfon and Tot:Jrism. 

Condt:Jot resoaroh to find ot:Jt why harl-eqt:Jin dt:Joks are not recovering. Although the mcact cause of 
reproductive failure among resident birds is unknown, it is believed to be related to 
ingestion of oil contaminated prey from foraging in oiled mussel beds. 

lnitiate, st:Jstain, oraooole.r=ate reoovery. Once scientists determine why harlequin ducks are not 
recovering, efforts may be undertaken to accelerate recovery. If ingestion of oiled 
mussels is found to limit the recovery of harlequin ducks, cleaning oiled mussel beds 
may hasten recovery. 

Mon!terrooovef}'. Monitor the breeding age population in Prince VVilliam Sound, as well as 
numbers of young, brood distribution, and abundance of postbreeding harlequins. 

Protest har!oqt:Jin dt:Joks and their habitat. 'JI/ith regard to harlequin ducks, the objective of 
habitat protection is to ensure maintenance of adequate riparian habitat for nesting and 
brood rearing, and reduce disturbance to nearshore feeding, molting, brood rearing 
habitats. The Trustee Council can also contribute to the protection of harlequin ducks 
by providing information needed to improve their management. An mcample of protective 
management practices is the restriction on sport hunting of harlequin ducks imposed by 
the Alaska Board of Game in 1991. 



INTERTIDAL ORGANISMS 

Recovery Objective 

Restoration StFategy 
CoRdiJGt resea.csf:l to fiRd O(,Jt wfly some iRtortidal orgaRisms are Rot reoo•JeriRg. Possible e><planations 
include changes in the community structure resulting from spill induced changes in 
predators; changes in the population of benthic prey; and limitations in recruitment 
processes (the availability of new organisms to repopulate the area). 



KILLER WHALES 

~~ \~~ 
~~ ~ ~tJl-1- Restoration Strategy 

i'a.r-\ Rely oR Ratr:~raJ reoo·1f1ry. Natural processes aided by protective measures will be the main 
~ agents of restoration. 

MoRitorreoovery. Monitor the injured pod (AB pod) of killer \Vhales in Prince VVilliam Sound. 



ffi§~MiMarbled murrelet populations in Prince William Sound :;:;:::::;:::::::::::;;,,:. 
the spill. The causes of the prespill decline are unknow )':'''.)\)!~\\''('\'~':" < 

~g@~i.f¥!i.iiP:IU?.$.i~i!::;The oil spill probably increased the prespili ·ra.ie···c;·r decline for this species 
'i'n····ihe'···s·;;nr···a··r·e··a, although the incremental injury is difficult to estimate. ~ 

• • • • .. ·:=::::::::;::::::::. 

Recovery Objective 
Marbled murrelets will have recovered when population trends are :u: :~.t :ne:,:oJ:::':Increasing. 

development. 

Monltor moo'lery. Monitor the marbled murrelet population in Prince VVilliam Sound. 

Proteet marbled mEKm!ets and their habitat. VVith regard to marbled murrelets, the objective of 
habitat protection is to ensure maintenance of adequate nesting habitat and reduce 
disturbance to nearshore feeding and broodrearing habitats. 

MUSSELS 



Recovery Objective 
Mussels will have 

Restoration Strategy 
f.Ritiate, sustaiR, or aooolerate t=ooovery. Cleaning oiled mussel beds hastens their recovery and 
that of species that feed on them, such as harlequin ducks and juvenile sea otters. 

MoRitorreoovery. Monitor the health of mussels and the concentration and degradation of 
oil in mussel beds identified as contaminated. 

Protest FRI:lssels aRd their habitat. VVith regard to intertidal biota like mussels, the objective of 
habitat protection is to maintain water quality along the shoreline and reduce 
disturbance in nearshore areas. Mussels can also be protected by reducing marine 
pollution. 

PACIFIC HERRING 



and~~ are net AealtAy, as indicated by tAe lo'"'n-~~endent flsAeries in Prince William 
e resultant elimination of the fish . .iN spaiioAing biomass in 1993 and 1994 

ones 1n those "ears r . 

Recovery Objective 

Pacific h~.,~,~ing will have recovered 

Rest_o~ation StFategy 
Pacific ~erring are important for subsis 
restoration strategies, see Subsistence ::;_a; use a~d ~ommercial fishing. For additional 

ommerc~al F:shing;-

Conduot researef1 te fi fi. ,,n out "'h;· Pae I h . when th b "' ' 110 • emng a.re not ~ , ri A • 

ernng are not recovering, efforts. m~·; b ... ngdnce scientists determine vvh" Pacifi 
9 e un ertaken to accelerate re Y c CO"er" 

/AoRit<Jr ~<>sovel)'. Monitor lisA AealtA d . • T· an spawnmg biomass. 

Proteot P-aoifio f1erriFI fi. . • • "" g an the:r habitat 'll'"th protectio · ' · 11
"
1 regard to Pacific h · ~~tertida~~~-~i::t ~=~~~ea::ii::e:::~:a~tn:d~~ua;e wat:~r~::lit~e r~:~~i::":a~it~:b!:a~ 

e protection of Pacific herring by pro·:id" e . r~stee ~ouncil can also contribute to 
mana~,"~ent. An example of preteetive ;, '"9 '" ormation _needed to impreve tAeir 
~~s~e!> b~;~e Alasl<a Department of FisA an:n~gem~nt praet~ees is tAe elosure of tAe 

nnce • .llllam Sound in 1993 and 1 994. a me ue to the failure of the herring run 



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 

Restoration Strategy 
Any restoration strategy that aids reoovery of injured resouroes, or prevents further 
injuries, will assist reoovery of passive use values. No strategies have been identified 
that benefit only passive uses, without also addressing injured resouroes. Sinoe reo avery 
of passive uses requires that people knovv ·when reoovery has ooourred, the availability 
to the publio of the latest soientifio information will oontinue to play an important role 
in the restoration of passive uses. 

PIGEON GUILLEMOT 

Recovery Objective 

Pigeon guillemots will have recovered when fp@,i~!~populations ~~~;~;!][~g£~~:~mlliiil!~ijjlili~89M19l!1i!i!l~ 
are stable or increasing. 



Restoration Strategy 
Conduot ."'searoh to find out why' pigeon gui!!emots are not ."'oovering. Likely causes include 
climatic/oceanographic features, prey limitation, and predation. 

Initiate, sustain, or aooelerate reoo·l€rf. Once scientists determine why pigeon guillemots are 
not recovering, efforts may be undertaken to accelerate recovery. 

Moniter reoovery. Monitor the pigeon guillemot population in Prince VVilliam Sound. 

Pmteot pigeon gui#emots and their habitat. VVith regard to pigeon guillemots, the objective of 
habitat protection is to ensure maintenance of adequate nesting habitat and reduce 
disturbance to nearshore feeding and broodrearing habitats. 

PINK SALMON 

Injury and Recovery 
~:::::;;;;::ji:::'~':;;:'mw 



;!;:Pink salmon studies have demonstrated egg mortality, fry deformities, and reduced 
gro'G0Jth in ju·veniles. 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 e><posurc to oil, and there were unexpectedly poor runs of both 
wild .and hatchery stocks of pink salmon in Prince VVilliam Sound in 1992 and 1993. 
In 1994, runs were still depressed but exceeded forecasts. 

Recovery Objective 
Pink salmon will 

RestoFatioR StFategy 

Pink salmon is important for subsistence use and commercial fishing. For additional 
restoration strategies, see SE:Jbs!stenee and Commere!al Fisf:l!ng. 

Condi:Jot.cesearof:l to find o1:1t wf:JyplRk salmon are not reoovering. A leading hypothesis is that 'Nhcn 
the abundance of zooplankton is lovv, predatory fish and birds S'v"Jitch from a 
zooplankton diet to juvenile salmon and herring, thereby reducing survival of the 
ju·veniles. Other possible causes are heritable genetic damage and oil toxicity. 

ln#iate, s1:1stain, oraeeelerate .ceeoveryofp!nksa!mon. Once scientists determine why pink salmon 
are not recovering, efforts may be undertaken to accelerate recovery. 

Monitorreoo•10ry. Monitor egg mortality, escapement, and return per spawner productivity. 

Proteet pink sa!mon and their f:lab!tat. V\lith regard to pink salmon, the objective of habitat 
protection is to ensure maintenance of adequate water quality, riparian habitat and 
intertidal habitat for spawning and rearing. The Trustee Council can also contribute to 
the protection of pink salmon by providing information needed to improve their 
management. An m<ample of protective management practices is restriction of the 
fishery by the Alaska Department of Fish and Game due to poor returns of pink salmon 
to Prince VVilliam Sound in 1992 and 1993. 

RECREATION AND TOURISM 

Injury and Recovery 
The spill disrupted use of the spill area for recreation and tourism. Resources important 
tor wi I d I ife viewing i.m9lilil1!1i!l9i~l!i!~MMi~iU:l6.lil.l.l(@g!]i:\?Jtfui@l:::§Ji)Uli):i nc I u de ki II er whale, sea otter, 
harbor seal, bald ea9fe·:·····a·;::;a-·\;-a-·r-lo .. u.·s·.·.s·e-abTrd"s':···lfe5"fd"uar··an exists on some beaches with 
high value for recreation, and itiii~:~:P.r~!i.g:iJ!ci~I!imay decrease the quality of recreational 
experiences and discourage re~,;~-~tf~,.~,~·r:·:G·~·~< of these beaches. 



Closures of sport hunting and fishing also affected use of the spill area for recreation 
and tourism. Sport 
cutthroat trout. 

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. 

RestoFatioR StFategy 
Preser'le or ifflf!Jmve the reereatloRal aRd to/Jr!sm 'la!/Jes of the Sf!Ji.'J a.o:ea. 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 
vvarranted in some circumstances. Projects that restore or enhance recreation and 
tourism vvould be considered only if they are consistent with the character and public 
uses of the area. l=lowever, all projects to preserve and improve recreation and tourism 
values must be related to an injured natural resource. See Policy 9 in Chapter 2. 

I 

Refflove or r:ed/Joe r:es!di:Ja! o!! Jf t.'=OatffleRt Js oost e#eot!•,te aRd tess harfflfrJ! thaR !ea•J!Rg the o# iR f!J!aoe. 
Removal of residual oil from beaches 'v"v'ith high value for recreation and tourism may 
restore these services for some users. l=lovvever, this benefit would have to be balanced 
against cost and the potential for further disruption to intertidal communities. 

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

RIVER OTTERS 



Recovery Objective 

Restorntion Strategy 
Rely on natural reoovery. Natural processes aided by protective measures will be the main 
agents of restoration . 

• Menitorreoovel}'. Monitor the health and habitat use of river otters in Prince \'Villi am Sound. 

Proteet rilfer otters and their habitat. VVith regard to river otters, the objective of habitat 
protection is to ensure maintenance of adequate riparian and shoreline habitats for 
feeding and donning. 

Injury and Recovery 

closures to 
pressures on rockfish, which may : 
population. However, the 
et::::re this species are unknown. 

ROCKFISH 



Recovery Objective 

Without further study, ~::::recovery q~j~@:P.Y,~::::cannot be defined. 

Restoration Strategy 
Rely on natl:lfal reeoVfJry. Natural processes aided by protective measures will be the main 
agents of restoration. 

Determine if restoration is needed. Synthesize Natural Resource Damage Assessment studies 
and other data on rockfish in Prince VVilliam Sound to define a restoration objective and 
develop strategies to monitor and protect the recovery of the species. 

Monitor recmtery. Once a recovery objective is defined, monitor the progress of natural 
recovery toward that objective. 

SEA OTTERS 

Recovery Objective 

appear healthy. 

wo.J 
Skftf 
h-. 
Jqq~ 



SEDIMENTS 

Injury and Recovery 
With tidal action, oil penetrated deeply into cobble and boulder beaches that are 
relatively common on the rocky islands of :~n9t~!Hin:~:§@fulrttli.l.1il9.:@.:t:~he spill area, especially 
in sheltered habitats. Cleaning removed ··;n'l:Jch'···ar·th·e·······aif .. lr.om·. the intertidal zone but 
subsurface oil persisted in many heavily oiled beaches and 



Recovery Objective 

Sed i m ants w iII have recovered when eefffi:tmHfl-i:Hti3fl--eiiiHSres~;:}-ffe€1ttftvf~He~s--te-=~:ru; 

SOCKEYE SALMON 

Injury and Recovery 

production has continued to decline from these lakes. In the Kenai River lakes, for 



example, smelt production has declined from 30 million in 1 989 to 6 million in 1 990 and 
to less than 1 million in 1992 and 1993. 

Recovery Objective 
Sockeye salmon 

Restoration StFategy 
Sockeye salmon is important for subsistence use, commercial fishing, and sport fishing. 
For additional restoration strategies, see Sl:lbsistenoe, Cemme.o:oia! Fishing and Reoreatlen and 
TeiKiSm. 

Rely on nattKa! reoovery for sookeye sa!men in Red !.ake. Natural processes aided by protective 
measures will be the main agents of restoration for sockeye salmon in Red Lake. This 
population of sockeye salmon is expected to fully recover by 1 996. 

Condl:lot researoh te find ol:lt why etherpopi::J!at!ens of seoke}~ sa/men are not reoO't~r!ng. The me st I ike ly 
explanation is that overescapement of adults changed the community structure of 
soeke·y·e lake rearing habitat. Possible changes in community structure include a 
reduction in zooplankton biomass; conversion of the zooplankton community structure 
to a predation resistant form; or a change in composition of zooplankton that demands 
increased foraging time for juvenile salmon and thereby makes them susceptible to 
increased predation. 

!nitiate, sl:lBtain, eraooe!erate reom~ry efseoke}~ sa/men. Once scientists determine 'i!"Jhy sockeye 
salmon are not recovering, efforts may be undertaken to accelerate recovery . 

• ~Aonltorreeovew. Monitor outmigrations of smelt from Red Lake and Akalura Lake. In Kenai 
River lakes, monitor fall fry abundance and smelt abundance to estimate overwinter 
survival and smelt production. 

Proteet sookeye salmon and their habitats. \'Vith regard to sockeye salmon, the objective of 
habitat protection is to ensure maintenance of adequate water quality, riparian habitat, 
and intertidal habitat for spawning and rearing. The Trustee Council can also contribute 
to the protection of sockeye salmon by providing information needed to improve their 
management. 



SUBSISTENCE 

Injury and Recovery 

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. Continuing 
injury to natural resources used for subsistence may affect the way of life of entire 
communities. 

Recovery Objective 
Subsistence will have recovered when injured resources used for subsistence are 
health and reductive and exist at prespilllevels. 

[gi,~~~:::!g}gj~J~[~[~~i}-aoo-\AJtfl€!R-J:789f3~-afe confident that the resources are safe to eat....--GA-e 
indieation that recovery has occurred is ·.vhen he cultural values provided by 
gathering, preparing, and sharing food reintegrated into community life. 



Restoration Strategy 
The primary 'Nay 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 arc discussed clscvvhcrc in this chapter. Four additional parts 
of the strategy to restore subsistence are the follovving: 

Promote reoovel}' of s{;}bsistenoe as soon as possible. Many subsistence communities 'o"Jill 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 usc. 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 
arc the acquisition of alternative food sources and improved usc 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 red{;}oe residoo! oil if treatment is oost e#eotive and Jess harmfw than leaving the of! in p!aoe. 
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. 

Proteot soosistenoe reso{;}roes from f{;}rther 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 a resource or service faces further injury 
from human use or marine pollution. 

Monitor reoo'JOI)'. Monitor the recovery of resources used for subsistence. Also monitor 
subsistence harvest. 

SUBTIDAL ORGANISMS 



Certain subtidal organisms, like eelgrass and some species of algae, appear to be 
recovering. Other subtidal organisms, like leather stars and helmet crabs, showed little 
signs of recovery through 1991. 

community composition, age class distribution, population abundance of component 
species, and ecosystem functions and services in each injured subtidal habitat have 
returned to levels that would have prevailed in the absence of the oil spilL 

Restoration Strategy 
Condi:Jot researoh to find oi:Jt why some sl:lbtldal organisms are not recovering. Possible mcplanations 
include changes in the community structure resulting from· spill induced changes in 
predators; changes in the population of benthic prey; and limitations in recruitment 
processes (the availability of ne'o'V organisms to repopulate the area). 

i-nitiate, si:JStain, oraooe!erate reoo·l€ry. Once scientists determine 'Nhy some subtidal organisms 
are not recovering, efforts may be undertaken to accelerate recovery. 

Monitor reoovery. Monitor subtidal organisms in Prince William Sound. 

Proteet si:Jbt!da! organisms and their habitats. 'JI/ith regard to subtidal biota, the objective of 
habitat protection is to maintain water quality along the shoreline and reduce 
disturbance in nearshore areas. Subtidal organisms can also be protected by reducing 
marine pollution. 
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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 

10:14 AM 
OFFICE MEMO 

10/17/95 
Stan: 

Subject: 

Dave Bernard 

Time: 

Date: 

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 is currently working on restoration goals and 
objectives (benchmarks) for the Banff ecosystem for the Canadian 
government. 

Dave is 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 V6J 5C6 
CANADA 
Wk: (604) 733-2996 
Hm: (604)-947-0996 
Fx : ( 6 0 4 ) 7 3 3 - 4 6 57 

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

Zl.l, 3 5 



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 (ala 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) 

happened 

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 

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? 

2t.t.3A 



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 Pis. 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 Pis 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 

/"-.. 
I 



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: 

4:53 PM 
Time: 

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 inadequate 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 reserveo 

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

4o do a lot of work on this memo. 



DATE: 1995 06 26 TIME: 14:17 
FROM: MHS:70724.2057@compuserve.com (Applied Marine Sciences) 

X-MHSFile: AOBFDDCE 
TO: MHS:stans@evro.usa.com 
SUBJECT: Agenda 
PRIORITY: 

ATTN: Stan Senner 
Agenda 
Stan: 

Here 1 s my l 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. Restorat objectives: 

a. do we to quantify them? 
b. do we need to revise some (eg, have killer whales recovered?) 

3. Accepting journal articles as final reports; should we and how? 
4. Monitoring schedule 

a. needs to be reviewed and blessed by peer reviewers 
5. Residual workshop; a workshop to discuss 

a. shorel assessment 
b. native aims of oiling; need to address oil spill residual 
c. mussel beds 
d. kodiak/AP shoreline 

6. Interim funding of APEX through annual review 
7. Scientific review sessions 

a. APEX 
b. SEA 
c. Genet (requested by J. Seeb) 
d. when, how 1 where 1 who ... 

8. Restoration Program accomplishments 
a. need to summarize these TC and public 
b. how to develop the list 

9. The "big picture" 
a. Molly thinks we need to further develop a straightforward 

explanation what we 1 re doing and why. 
b. this can be developed out of the Pennoyer briefing 

Let me know if you have other things to add to this.I 1 ll need to drop 
you back at airport on Friday around 6:30 pm 

Andy 

-
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APPLIED MARINE SCIENCES 

TO: Molly McCammon 
Ex.ec::utive Director 

FROM: Andy Gunther A .-t\_ · 
Assistant Chief Sc~~td' 

CC: Stan Senner 
Bob~pies 
Eric Myers 
Bob LCieffler 

510 451 7936 

RE: Qwmtifying Restoration Objectives for Assessing 
Success of E.VOS ~storation Program 

The purpOse ef this memol"'l..ldum ls to request your autbori~ation to develop a proposal 
fer quantifying the objectives of the Restoration Plan (the Plan). In FY02 the Trustee Council 
will have spent in excess nf $700 million to resto~ the injwies caused by the oil spill. At that 
time. the suc~ess of the restoration program will be judged by whether the ecosystem has already 
recovered or is clearly n:covcri.Jll. 

The Plan defines recovery objectives for ocwh injured resource, a.ad identifies these 
obj~ctives as " ... the yardsricks against whic:h th~; succ:css of the program is measured .. (p.3S). 
The reeovery obje"'tives in the Plan are not quantified, but instead take the form of semi­
quantitative statements such as "return to pre-spill levels" or when .. population trends 1:1.re 
increasing significantly at indol coloni~s" or "levels that would have prevailed without the uil 
spnt•• The only quantified recovery objCQtive is for killer whales (" ... when the injured pod 
grows to at least 36 individuals.'') 

Since r1Je vast majoricy of recovezy objectives are not quantified, dct=rminiug whether 
injured resources or the ecosystem as a whole have recovered will be a subjc~tivc judgment. 
While scientific data will be available for consideration in this rcgud. tb=n:: will be significant 
latitlKle for inte~eta.tlcm of lbis data relative to rec:ove:ry. The obvious issuo~; will be detennining 
pre-spUl populations sfven tbe lack of baseline dara, and whether populations u.t unoiled. conttol 
sites are representative of olled locations. In addition, there are many other more subtle issues 
tbat will be pan of judging recovery. Fer example, what sites should be used to determine if 
populations are recovering'? What statistical prooedures will be applied to detennine if trends are 
Bigm.ficant? What is tbe influence of natural population flucruations on recovery? Has the 
structure of ec:osystem been altered due to natural or anthropogenic procesges so that a return to 
pre·spill conditions is not possible: or appropriate? 

I recommend that the Restoration Program undertake an effort to quutify thG- restoraiion 
objectives. This will allow for objective detenninations to be made of ~covcry, and will greatly 
facilitate preparation of the annual status repon and revisions of the monitoring schedule. 
Quantified restoration objeetlves will also increase the accountability of the Restoration Program 
by establishing wambiguous benchmarks for judging the success of restoration, and should 

P. 02. 

0 --.. --------------------------
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make a major contribution toward establishing prJoritics for use of the restoration reserve. This 
et'fort will also put the Restoration Program at "the cutting edge" of environmental management. 
We would be able to draw on the experience of the Stat=s of Oregon (the Oregon Bcnc:b!TUV'ks 
program) and Minnesota (the Minnesota Milestones program). in addition to work underway in 
Omada. The process of establishing these objectives is likely to develop infonmtion useful to 
State and Fe.dera1 agencies responsible for managing the natural resources of the spill area. 

Obviously, quantifiable restoration goals cannot be established solely through objective 
scien.tific ~1udy, or consulting the sclentlfli: literature. We wiJl in essence need to acvelop a. 
"vision" for the ecosystem that is 1be re..c;ult of consultations with !.'takeholders. scientists. uul 
others to refine the goals and objectives in me restoratiOD plan. We are already well aloua this 
parb thronp the process of developing the Plan, and establishins quantirmble objectives (or 
benchmarks) is reaU)' the logical next step in the process of implementing the Plan. (These 
quantified objectives wollld be subject to revision as new information dictate!;.) 

I would like request your approval to stop in Va.ru;ouver, British Columbia, on my way 
back. from Alaska in late Ma~ to work with Dr. David Bernard of ESSA TeehnologieQ, Ltd., to 
develop a proposal for quantifying the objectives in the Plan. Dr. Bernard, who was the lead 
facilitator at the original SEA workshop iri Cordova, is currently participating in an analogous 
effort in the Banff Valley fortbe Canadian Ministry of Parks. I believe Or. Beroard's experience 
and expertise could be quite valuable in preparing a proposal. 1 would expect thig proposal to 
include a brief description of the issue, a summary of the results of related ettort\J, a description 
of the methods to be use~J. and timeline with a budget. The 'limeline would pla.Qe the project in 
the context of the PY95 work Plan ~nd other planned activities. For example, the Systematic 
Dcvelopm~nt cl Informed Consent training you referred to in your recent memo could probably 
be fruitfully applied to an eftort to draw together stakeholders, scientists. and natur.tl resouree 
manageni to develop quantified restonstion objeetives. 

TOTAL P.~3 
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MEMORANDUM State of Alaska 
DEPARTMENT OF ENVIRONMENTAL CONSERVATION 
EXXON VALDEZ OIL SPILL RESTORATION OFFICE 

TO: Molly, Mark, Eric, Veronica, Sandra 
Byron, Bruce, Alex, Bob Spies 

FROM: Bob Loeffler 

DATE: May 23, 1994 

TELE: 278-8012 
FAX: 276-7178 

SUBJECT: Recovery Status & Recovery Objective: Substantive Changes not in the Invitation, 
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 th.€y(w€re excluded from Appendix A of the Invitation 
fl,.j. ~ p :X ~~~ II• ).,. """'II J 

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 Oil (Subtidal) See Note #2 See Note #2 

Pigeon Guillemot Yes 

Pink Salmon Yes 

Sea 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). · 
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Archaeological Resources 

Archaeological resources will be considered recovered when spill-
and vandalism are at or below levels; 

"" , ..... . 

Bald Eagles 

Recovery Status: Two hundred to 300 
spilf:::~t~~wltt~tltii!l~,t~~:::m. 

bald eagles may have been killed in the 
estimates made in 1989, 1990, and 

1991 indicate that there i'ffit-v-1'1fHVI~~-Hfl,.-
eagle population since the previous survey m -:r::r<l'"l'7·''"·""·•" 

§~~:;g~m~:l:::~ili:m:~:~lm:Yi~:~:l~~~~:~:li!~:~t%R!iilin 1989, but UIJIJ......U ....... 

Black Oystercatcher 

Cutthroat Trout 

in the PWS bald 
Productivity decreased 

recovered by 1990. 

Recovery Status: Cutthroat trout have grown more slowly in oiled areas than in unoiled 
areas. Insufficient data are available to deterffiine ·.vhether they are recovering. 
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Dolly Varden 

Recovery Status: Dolly Varden have grown more slowly in oiled areas than in unoiled 
areas. Insufficient data are available to determine •.vhether they are recovering. 

::::::::::::::~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::m:lifiiit::::ai®::::~:ntil~~~~:::m:~iim~Jit::~::!i::::atliwiiitiiir¥ 
Herring Bay Intertidal Organisms 

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 (lower, middle, or upper) In1~tfitf.~t 
£gmi'Hilt~i~~:::~m::~n,~::::H:nllt:::iit!l~il::~:~~P:! will have recovered when community-···coffiiJo.sition, 
population abundance of component species, age class distribution 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. 
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Killer Whales 

1!!:::1!:1 
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. 
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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: W:lt~~Sil Subtidal organisms living in or on sediments and demersal fish 
that forage in subtid'~ii'.~'~dT~ent 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 -20m. 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. 

Pigeon Guillemot 

Pink Salmon 
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Sea Otters 

Recovery Status: Sea otters do not appear to be recovering, but are expected to eventually 
recover to their prespill population. E3cactly what population increases would constitute 
reeo:very is •rery uncertain, as there is no population data from 1986 to 1989, and the 
population may have been increasing in Eastern Prince 1Nilliam Sound during that time. In 
addition, only large changes in the population can be reliably detected with current measuring . . . . . . 

Subtidal Organisms 

Recovery Status: llf9iJgii:!~~i!1 certain subtidal organisms, like eelgrass and some species 
of algae, appeared to be recovering. Other subtidal organisms, like leather stars and helmet 

ii.~ti~:i'il~i~mi.i:~li~:::i,:::tiiiilq~~rough 1991
. ::::g!q~n~:::~~~ffilim§n~::::~9~~~~::::~~~~ 
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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. 

r:rs 
1 

f.o;/.,w ,· ... j 
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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 confrrm 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 

1999 Aerial surveys, if needed 

is not 
occurri 
ng 



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 01. 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. 
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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, 
U gaiushak 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 
prespilllevels, 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 
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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. 
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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 defmed. 

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 a 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 prespilllevels; 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 fmdings 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 additiona14 "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 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: 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 P AH' 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 P AH 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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