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fiJ MEMORANDUM 

, File: 

. · Januar:y 11, 1996 

To: Stan Sf;lllilCr 

From: Catherine Berg 

Subject: Comments on Injury and Recovery Objectives 

U.S. Fish & Wildlife Service 
Environmental Contaminants 

1011 E. Tudor Road . 
ADDhomge, Allska 99503 

Tel: (907) 786-3598 
Fax: (907) 786-3350 

These comments do not necessarily represent the opinion of the U.S. Fish and Wildlife Service 
and further review of the document, by Fish and Wildlife Service personnel, can be expected. 

General Comments: 

It is a good idea to drop the restoration strategies. The restoration process is so dynamic at this 
point that these strategies very quickly become obsolete. 

1fhe document is improved by providing more and better infonnation regarding the injury and, in 
most cases, recovery. However, I also think that we have done so much work and learned so 
much, especially with the birds, that we can do better than make generalizations within the 
recovery objectives. I don't think it is good enough anymore to say " ... will have recovered when 
population trends are stable or increasing" or •'returns to pre-spill levels". In most cases, we can 
expand greatly on these statements with new and improved infonnation gained through our 
studies. This should be a major focus of the discussions at the workshop next week. I think the 
better we can define and refine the recovery objectives with specifics pertaining to the individual 
species to make them achievable and recognizable, the easier it will be at certain points in time to 
say a species is recovered and move it off the list. 

Specific Comments: 

Bald Eagles: Under I&R, state the number of bald eagles recovered in the morgue. I believe it 
was 151 birds. · 

Black Oystercatc:hers: "An estimated 1,500-2t000 oystcrcatohers live.;!' Are these year.round 
residents, seasonal population i.e. wintering, breeding, migrants? Clarification of this would help 
me to better understand the injury. Under the RO, do we know what those population pre-spill 
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levels were? If so, let's state a number oro. range here so that it is clear when we have reached 
this objective. If we don't know what those levels were, then let's delete this objective and focus 
on defining what we know with regard to "normal .. reproductioD; growth rates, and age class 
parameters and limit our objectives to these. It seems to me that recovery may be more easily 
achievable and more readily recognizable along these lines than meeting a certain population 
number. 

Common Loons: Under I&R, ''Common loons in the oil-spill area may number ... " Is this pre- or 
post-spill, wintering, breeding, resident? Clarification of this would help. Do we have any 
population information from the boat surveys that would be useful in understanding recovecy or 
status? 

Common Murres: UnderRO, " ... productivity is sustained within normal bounds.'' Can we 
further refine this to say sustained (for example) for a period of 4 years? I know a power analysis 
has been done for murres to detennine how many surveys are needed over a certain period of time 
to identify that recovery is or is not oecurring. This would help to refine the objective and make 
recovery more recognizable when it does occur. 

Cutthroat Trout: Under RO, do you want to say "geographic effects" or do you instead mean 
"geographic differences". I think the latter is more appropriate when you are comparing 
biological. parameters. 

Designated Wi1derness: Under RO, a "designated wildemessn has a legal definition; if a 
designated wilderness area meets that defm.ition i.e. no remaining oil and no other physical or 
biological oil impacts remain, then it should be considered recovered. If you are just referring to 
"wilderness characteristics" then, yes, public perception is important,. and negative perceptions 
will have to be overcome before a "wilderness area" is recovered. 

DoUy Varden: Under RO. again as with cutthroat·trout, do we mean geographic effects or 
differences? 

Harbor Seals: The Recovery Objective here is too generic and vague and, from what the studies 
.indicate, impossible to meet. I think there has surely been enough harbor seal work done to this 
point that we can greatly expand this objective to defme something that is achievable and 
recognizable. As with some of the other species, it should include biological parameters such as 
reproduction. growth rates, weight, age class structure and possibly distribution. 

Harlequin Ducks: Under the RO. do we know what those popUlation pre-spill levels were? If 
so, let's state a number or a. range here so that it is clear when we have reached this objective. If 
we don't know what those levels were •. then let's delete this objective and focus on the second 
objective and defining what we know v:.ith regard to "normal" reproduction, growth rates, and 
age class and sex-structure parameters and limit our objectives to these. It seems to me that 
recovery may be more easily achievable and more readily recognizable along these lines than 
meeting a certain population level. 

Intertidal Organisms: Under RO, " ... would have prevailed in the absence of the spill:' Since in 
most cases we really do not have the baseline information needed to make this determination, this 
will probably have to be done by comparing these oiled shorelines to similar un-oiled habitats. 

ft:]002 
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. Making a statement along those lines 'Will probably make this objective more achievable and 
recognizable. A.Jso, suggest changing " ... return of keystone species ... " to " ... re-establishment of 
keystone species ... ". 

KiUer Whales: After reading the I&R, it seems to me that the dynamics of the killer whale social 
structure may never oleady reflec:t a recognizable recovery. They may have recovered, but the 
composition of the pods will never be the same. Is this a particularly bad thing? If we truly 
cannot define an achievable and recognizable recovery objective for this species, then based on the 
information gathered :ftom the studies I wou1d say it• a recovered. 

Murrelets: Under RO, I think enough studies have been done on Marbled Murrelets that we can 
greatly expand on this recovery objective. I don't think it•s any longer appropriate to just say 
when population trends are stable. There are other biological parameters that we can use to 
determine if a species is recovering. How about the productivity index work; can this be applied 
to a recovery objective? . 

Mussels: Under I&R, " ... are known to still have oil residue;, Mussel beds may still have residue 
but it is inert for the most part and more of a visual impact than a physiological impact. A brief 
discussion of the residual oils toxicity may be appropriate here because it is a key to the ~very 
determination. Under R.O, I think we really need to expand on this objective. Exactly what do 
we mean by" ... do not contaminate their predators." Are we not at that point now? Again, for 
the most part, any oil remaining in the environment is inert or has very low toxicity. 

Pacifie Herring: Under the RO, my concern with herring, as with the other fish species. is that 
the public will not perceive a recovery from spill effects until there are once again massive 
commercial harvests occurring. How will we make the determination or identitY the "recovery'', 
based on what the recovery objective states. Will it be when we have several years of successful 
commercial harvests or before that occurs? I think we need to be more specific as to how we will 
recognize that herring have recovered. 

Pi&eon Guillemot: Under I&R, here again we state that it is difficult to identify recovery based 
on the use of population numbers. So. under the RO, let' a get rid of the objective that says 
recovery will be achieved when populations are stable. We have done so much work and know 
so much more now about the pigeon guillemot that we ought to be able to improve the recovery 
objectives to provide a goal that is recognizable using other biological parameters besides 
population. 

Pink Salmon: Under the I&R, statements include " ... difficult to attribute poor returns in a given 
year to injuries caused by oil." and "The 1994 and 1995 seasons were the first since 1989.which 
there were no statistically significant differences ... ". I like the recovery objective because it is not 
based on fish numbers. But looking at the injury and recovery, how many concurrent seasons will 
it take to achieve the objective. If we see no differences in '94-'95 and see none in '95-'96 have 
we reached our goal? Or do we need to continue to look: at '96-'97 and '97-'98? Can we specifY 
how many consecutive runs are required to achieve and recognize recovery based on the 
objective? 

River Otter: Under RO, again I would suggest changing "geographic efFects" to "geographic 
differences". 
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Sea. Otters: Under RO, "An increasing population trend and nonnal rcproduc;tion and age 
structure in oiled parts on the Sound will indicate recovery." Period. Studies have shown tha;t if a 
sea otter population is healthy, localized distribution and densities can vary greatly depending on 
sufficient food sources. So. do we have to wait until a certain number is achieved? It should be 
sufficient to aebieve and recognize recovecy based on.the parameters stated·-normal reproduction, 
normal age structure. normal distribution, and increasing trends. Also, since so much work has 
been done using histopathology to determine the oil spill etrects on the health of the sea otter, that 
should also be applied to an objective as it could be useful in recognizing the recovery. 

Sediments: Under RO, exactly what is meant by biologically harmless. ·Who will make this 
determination and what kind of technique is used to determine biologically harmless. The number 
of areas that were heavily oiled and the amount of oil in these areas are definitely on the decline 
and probably are right now biologically harmless in which case, based on the objective, sediments 
are recovered and we can just tick this one off the list ri&ht now. I think some specifics here 
would help us recognize when recovery is achieved. Do we have a time frame in mind or specific 
locations7 

Sockeye Salmon: Under RO, again I have a concern that we will base reeovery on :fish numbers 
and meeting commercial harvest quotas. Under I&R, we state "'Production of zooplankton ... has 
returned to nonnal", " ... problem ... may not be linked to the over esc:apement at the time of the oil 
spill,', "low adult escapements ... are more likely the result of a mixed stock fishery harvest. .. " 
Maybe recovezy of sockeye should riot be based on "nwnbem' but should be linked to ecologi~al 
parameters in the different geographic systems. Under RO. if we are going to use "adult returns~ 
per-spawne.r within normal bounds" we need to more clearly define "normal bounds" i.e. "returns 
of# over # of consecutive years". A more specific objective will help us to recognize recovery 
when it is achieved. 

Subtidal Organisms: Under RO, suggest changing ''return of keystone species" to "re. 
establishment of keystone species". Would it be appropriate here to identify these locations? It 
may help to focus the program and quickly achieve the goal. 

Overall. I think that making the recovery objectives more specific and goal oriented will help us to 
achieve recovery in an expedient manner and to recognize it when it happens. Thank you for the 
opportunity to comment. If you have any questions regarding these comments, please call me at 
786-3598. 

@J004 



Table 1. Resources and Services Injured by the Spill 

Recovered 

Recovering 

Bald eagle 
Black oystercatcher 

~~~~wii~~&i:~ 
Intertidal organisms 

(some) ~~~!111~1 
Killer whale 
Mussels 

t;~~;fjllimn 
Sockeye salmon 

(Red Lalce) ii!f:~l!lm~~ 
Subtidal organisms 

(some) i~~%~~~~2, 

Not Recovering 

Common murre 
Harbor seal 
Harlequin duck 
Intertidal organisms 

(some) 

Pacific herring 
Pigeon guillemot 
Pink salmon 
Sea otter 
Sockeye salmon 

(Kenai & Akalura systems) 
Subtidal organisms 

(some) 
Archaeological resources 
Sediment 

INJURED RESOURCES 



Recovery Unknown 

Clams-? 

~~B211~~~2sR 
Cutthroat trout 

~~i%m!!iR¥~t~~~~,~8~1 
Dolly Varden 

ii~lt~ffi~~m~~-~!~~ 
River otter 
Rockfish 

Other 

Archaeological resources 
Designated wilderness areas 
Sediments 

Services 

Commercial fishing 
Passive uses 
Recreation and Tourism 
Subsistence 



:rhis chapter presents goals, objectives, and strategies for restoration. The first part of this 
chapter discusses goals, ii£9¥~~m~~jobjectives, and strategies in general. The second part 
describes the nature and extent of injury and recovery jfi.Q t-Ae recovery objective, and the 
restoration strategv for each injured resource and service discussed in Table 2 in Chapter 4. 
Detailed information on injury ijfj~l!\~i@i£8¥§rxl'lllobjectives, and strategies can be found on the 
following pages: 

Resource 
Archaeological Resources ................................................ . 

Bald Eagles ............................................... . 
Black Oystercatchers ........................................ . 
Clams .................................. : ............... . 

~~llaa:;w§,ij»~~l@¥: 
Common Murres ........................................... . 
Cutthroat Trout ............................................ . 
Designated Wilderness Areas .................................. . 
Dolly Varden .............................................. . 
Harbor Seals .............................................. . 
Harlequin Ducks ........................................... . 
Intertidal Organisms ........................................ . 
Killer Whales .....................•........................ 

Marbled Murrelets, mOCtP:I\~9\ll?:n'ft~!AAi]ti!lgm@ .......................... . 
Mussels ................................................. . 
Pacific Herring ............................................ . 
Pigeon Guillemot ........................................... . 
Pink Salmon .............................................. . 
River Otters .............................................. . 
Rockfish ................................ : ................ . 
Sea Otters ............................................... . 
Sediments ............................................... . 
Sockeye Salmon .......................................... . 
Subtidal Organisms ......................................... . 

Commercial Fishing 
Passive Use ......................................•........ 
Recreation and Tourism ...................................... . 
Subsistence 
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Overvievv' 

The first part of this chapter discusses goals, objectives, and strategies in general. A goal is the 
end toward •,o.;hich an endeavor is directed; objectives are descriptions of measurable outcomes; 
and strategies are plans of action. Taken together, goals, objectives/ and ;;'strategies produce a 
blueprint for restoring the spill area. To be funded, a project must be consistent with the goals 
and policies of the Restoration Plan and ·.vith restoration objectives and strategies as the'y' 
change over time. 

GO!>.l.: The end toward 'Nhlch restoration is directed 

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

The r~~i!¥~~:Mf~[objectives tl~~~PB~m!m\miiJ1~1li!~,lf:21iN:g'1@:~§iil~f11i1:of the restoration program are 
~easurable 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. lf!~~niilal\1fi~!Iii88'lgm~ri.i:i~::IR:JiffiY!i~~!8£~lili91~1iin~~~9::::~ijr~~::'tfftiiw8i~ii!~11£~:~·m~*=~~:~~~m9[1 
Because it is difficult to predict conditions that would have existed in the absence of the spilL 
recovery is often ., ''''' ned as a return to prespill 
condition ;::'' · ... :.. .... . . . For resources that were 
in decline t)'~fore the spill/ lik~ .... :::.; · .. ;arblecl ~~~~clots, recovery may :§~li~~g,~jl,;§,jy~g![:consist 
of stabilizing the i?:ffi~filOOlpopulation ... ·· t 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 ]~:\'&:#ttte pres pill data exist, injury is inferred from comparisons of oiled and unoiled areas, .......... •,•:•.•.-.·.· 
and recovery is usually defined as a return to conditions comparable to those of unoiled areas. 
Because the differences between oiled and unoiled areas may have existed before the spill, 
statements of injury and objectives based on these differences are often less certain than in 
those cases where prespill data exist . 

. :.:;:":· .:,: .. ,,.. : .. ,.,, there also 
can be same uncertainty associated with interpreting the significance of prespill population data 
since populations undergo natural fluctuations. fnlatMcifs'e:~'N~nndicators of recovery can include :.:·:-:·:-:-:-:-:-:·:·:·;.:-::-:.:-::.:·:·:·:·:·:·:·:·:·:·:·,·:<-: 

increased numbers of individ~;~als, 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 
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again present at former or prespill abundances, ~f~: 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 sa·me functions and services as would have been provided 
had the spill not occurred. 

STRATEGifSI Plans of action 

p, restoration strateg•; is a plan of action for achieving objectives. Each year, through its annual 
or multiyear vvorl< 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 resouroes depend on whether the resource is 
reco'o'ering, strategies are subdivided into those for~recovering resources, resources that are not 
recovering, and resources whose recoverv];;;is unlmov11n. 

Recovering Resources. The fact that a resource is recovering suggests that nature •nil! restore it 
.,,.vithout intervention. Consequently, restoration of recovering resources •• ..,.ill rely primarily on 
natural recovery. 

Because these resources are recovering, research into factors limiting recover~y' and general 
restoration projects to accelerate recovery may not be warranted. However, if a resource is not 
expected to recover fully on its own or if waiting for natural recovery ... ,rill cause long term harm 
to a community or service, appropriate alternative means of restoration .... ·auld 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 three parts: 

• Rely on natural recovery 
• Monitor recovery 
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sites and artifacts. The strategy for sediment includes remo"'al 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 'v'Vilderness areas or wilderness study areas. 

Servises 
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 thev depend. 

Additional restoration strategies for commercial fishing, recreation and tourism, and subsistence 
include promoting recovery of the service as soon as possible through su.ch means as increasing 
the availabilit>;, reliability, or quality of the resource on >,o.,•hich the service depends. For some 
resources, this may take the farm of increasing availability in the long run through improved 
resource management or providing replacement resources. Strategies for recreation and tourism 
and subsistence also include remo..,•ing or reducing residual oil if treatment is cost effective and 
less harmful than leaving the oil in place. 

1~ll'~~~illlilllt~lll!j~~~ll~il]~llll!il~~;~:~:~:~llllilllilllllllllill~l:O bj e ctiv e s and Strategies b 't Resource an d S e rv ice 
Injury Status and Recovery Objective 

:·.. .. ... , ::=:~: .. ;.\:;/;.: '" 

.,: he information in this section is expected to change over time 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 :§([i,W:~¥~:~ 

f:~£8~¥~~, and li~£9~~r~$~[objectives and strategies may :111l!ilchange in response to new Jifi]aril~~~~Q 
\~iH~ai\iconditions. 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. 

Resources 

ARCHAEOLOGICAL RESOURCES 

Injury and Recovery 
Twenty-four archaeological sites 9,;gji,P,y;§1!£11E~ili~:~:~are known to have been adversely affected by 
cleanup activities, or looting and vandalism linked to the oil spill. &;ggJ.,if:9:m:~g:~!~~'~i,@bil8ff-x~!.~:i:l[~:w;~ 
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p:@::%:Wrn::~§t~:9:::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~ 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 

i,~~i~~~~m~~~~~~ii',t,l~ :~9W:if~ii::!!:~:'f~liti~s9.:!~J~:8:[:~~8M~i~lfi~~'i1this r~ce~~~asna~~~: 
have not yet 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 ~9.iifi~:X~j!:recovered when spill-related 
injury ends, looting and vandalism are at or below prespilllevels, and the artifacts and scientific 
data which remain in vandalized sites are preserved •. ::. ·. · "'" :::': 

. . 1\rtifacts and data are typically preserved through e)<cavation 
~i other forms of .d.~cumont~tion, or through site stabilization, depending on the nature of the 
injury and tho characteristics of the site. 
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BALD EAGLES 

Injury and Recovery 

survey conducted in 1984. Productivity decreased in 1989, but appeared to have recovered by 
1990. 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 

BLACK 0YSTERCATCHERS 

Injury and Recovery 

Recovery Objective 
Black oystercatchers will have recovered when the Prince William Sound population':::::··: 

atta+Ft pres Pi II I eve Is and g:~:!g:r9i,:g@@tlfgp!fi!§!iiftp ~!i\~p:Q\:\p~?,:fnp:~:f~·~#,t~ 
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CLAMS 

Injury and Recovery 

Recovery Objective 

§~,~£!112,~)!sr!,~§Rt:~!~£11'gjlgi!j@,gffi::f.!~fl~:9,lq§jl?.ittf,!J~ej]j~~g~j,~~§,!!~J1!j!j§!Ig~~i clams wi II have recovered when 
populations and productivity have returned to levels that would have prevailed in the absence 
of the oil spill (prespill data or unoi!ed control sites). 

COMMON MURRES 

8 



Recovery Objective 
Common murres will have recovered when populations at 

index c 0 I 0 ni es D~M~!~r~]y]fiam~::jg:::~!Rf~~R:!Uill~~~!§::~;g,9,\11fi~Jrt::sES~BEllMi~¥~~~:::@g*=]~~W:!~fHI~m!i!lmii!i9!1~~ 
i':9Y9~~~;~~~1fl. · · · · ~ 

CUTTHROAT TROUT 

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

those for uno i I ed are as, ~n~[j(1~f:@!g~f~~fi~:t'@i[~W:£g~f!@t~[~~~~i,p5,l9!!\~j~~jjJ~!@i!i 

DESIGNATED WILDERNESS AREAS 
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Injury and Recovery 
The oil spil,l delivered oil in varying quan~ities to the waters adjoining the seven areas within the 
spill area designated .~~Y:H~9fifi:~:~$$.tas wilderness areas and wilderness study areas. Oil also was 
deposited above the ~~;·~··hig'h: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 sparsely occupied landscape. 

:;·:·-:: . 

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

DOLLY VARDEN 

Recovery Objective 
Dolly Varden will have recovered when growth rates within oiled. 
to those fef.lffii:i:unoiled ··: 

·:-:·:·:·>~ . 

Harbor Seals 

Injury and Recovery 
Harbor seal numbers were declining in 
before the spill. '· 

stabilized. However, counts during pupping have continued to decline. It is not lmown which 
counts are the best indicator of population status. If the conditions that •.•vere oausing the 
population to decline before the spill have improved, normal growth may replace the animals that 
were lost. Howe·<~er, if conditions continue to be unfavorable, the affected population ma•r 

10 



• 

continue to decline. Harbor seals are a key subsistence resource 
William Sound. Subsistence hunting is ee.tfl. affected by 

~HEft~ may be affecting ~:g;~::;;~;?,;§%~fi¥);ll§:f.;jharbor seal§ status. 

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

HARLEQUIN DUCKS 

Injury and Recovery 

1 1 



INTERTIDAL ORGANISMS 

;;~The lower intertidal zone and, to some O)<tent, 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 .r:1:1cus in large numbers. 

Recovery Objective 
Each intertidal elevation 

KILLER WHALES 
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Recovery Objective 
Marbled murrelets will have recovered when papulation trends 

MUSSELS 

13 



Injury and Recovery 

Recovery Objective 
Mussels will have recovered when 
and productivity are at prespill levels 
trophic levels. 

black 

Pacific herring studies have demonstrated egg mortality and larval deformities. Populations may 
have declined, but there is uncertainty as to the full e>ctent and mechanism of injury. Hovvever, 
the stocks and dependent fisheries in Prince William Sound are not healthy, as indicated by the 

- - ltv! p- y ~~~~ ~t}eJ 
~~~\~f" utt ':(; J01v ~ r ~ 

t -1P~v+~~ 
Alb . of 



low spawning biomass in 1998 and 1 994 and the resultant elimination of the fisheries in those 
years. 

Recovery Objective 

Pacific herring will have recovered when )jQS~ltr[~~~~~ 

~4 p4 ~~...__~ 
~·· h ~GE~ G~MO~T;...--L.""I)-;~.,..::;t:~~ ...... 

Injury and Recovery 

::::::··' 

· • .... : pigeon guillemot 
population in Prince William Sound was in decline before the spill. The causes of the prespill 
decline are unknown. ~··:~ :·u· ~WA=:i:~ 

Recovery Objective 

Pigeon guillemots will have recovered when ]ffiij'jpopulations irt:fi[l).pg~l,~l!!ll~li:§lg~!g§~&§1~ stable 
or increasing. 

PINK SALMON 

15 



mcceeded forecasts. 

Recovery Objective 
Pink salmon will have recovered 

River Otters 

Injury and Recovery 

16 



~m~m:~j*=::j]f§l:'j~JY:q~j;~r~i~11~fJ~I2'~~jQg;g~~~~:jf:~m~S.:I~!~!:~m~~~~~1i!iR ive r otto rs in Pri Ace \".'i IIi am 8 0 u n d 
have suffered sublethal effects fromthe spill and may continue to be exposed to hydrooarbons. 

ROCKFISH 

:.:; 

rockfish were recovered following the oil spil 

tfu~~lllfJ!!:li:ltl!ll§~lt9gjj]jm~~!~~tm~l:i~8ti;~~~::w{ll~fJ~itmt~:! • 0 the r roc kfis 
exposed to hydrocarbons and sho' ... 'ed sublethal effects. .~d~ii?fi'lf~ 

salmon fi~heries IR:P.:irmn!!liincreased .fishing pressures on rockfish, whibh m~·Y '· . , . . . . , .. 
be affecting their the rockfish population. However/ the gf:l§ll.:~mextent and mechanism of injury 
~;f)~j~:~g;i,:j~~Mf~~'~jj[~~~~~llgill[te this species are unknown. ·.·x"~....................... . 

RecoveryObjective...-~~ ~ M~ lv--e ~ b ~~ 
Without further study, !~1recovery @P.l~¢]1M:~f:icannot be defined. 
~~- ---~--· 

SEA OTTERS 

17 



juvenile and mid aged mortalities are returning to prespill conditions. 

SEDIMENTS 

Injury and Recovery 
·with tidal action, oil penetrated deeply into cobble and boulder beaches that are relatively 
common on the rocl<y islands of ~:m£r~m:n:~§§!t~:m:r999'D.m2]1rthe 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 ':'·'''', 

avoided during the c 1 e an up. :~~i~i~jj~~~~~~r~J~%~~~¥~~iji!:~~ij RHii:i'!:?:¥~'f:lre< 

Recovery Objective 
Sediments will have 

SOCKEYE SALMON 
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Certain subtidal organisms, lil<e eelgrass and some species of algae, appear to be recovering. 
Other subtidal organisms, like leather stars and helmet crabs, sho•..ved little signs of rocovePt 
through 1991. 

Services 

Injury and Recovery 
Commercial fishing 

COMMERCIAL FISHING 

20 



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 in~tances, the communities in vvhish they live or work. 

The Trustee Council recognizes the impast 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 Gounoil committed over she 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. 

Re~overy Objective 
Commercial fishing will have recovered when the :::: 

opulation 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. 

Ui!~mm~:~,~~f:~Ws::;sl:~~~~~~~:mJ::::;;B:1:::r~ftilt~~[~£F:mia~~!~:emi~ 
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 recovety of commercial fishing as soon ~s possible. Many communitie·s 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 cari 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 

21 
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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. 

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. 

~~~~~i~~lf:ftls:::§'Qi~,~~~~W!§Iitl§iiNIJi!i::§~!%~~::::Bg~:~;~m:~~ 
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 rote in the restoration of passive uses. 

Recreation and Tourism 

Injury and Recovery 
The spill disrupted use of the spill area for recreation and tourism. Resources important for 

wildlife viewing !iffi'i:i'l!ilfffi~lii:~:®f:~~J:i~m~%~g~:§¥)!f:~!~i:l~Pilt:::;nclude killer whale, sea otter, harbor seal, 
bald eagle, and various seabirds. Residual oil exists on some beaches with high value for 
recreation, and 'l~::~~W~t~~n~$1lmay decrease the quality of recreational experiences and discourage 

:.;.;.;.;.;.;,;.".:.:-:-:-:·:·:·:·:.:·:·:·:-:·:·:·;·:·:-:-:·:·:·:· 

recreational use of these beaches. 

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

22 
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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 bydean-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. 

J.B~mg~;:i&l§llm~;m;m•lmri1m!l§l~N~1Mliii?:s[gN!:;em~Jgi.~:~l1 
Restoration Strategy . . . 

Preserve or improve the recrea,tional 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 maybe 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 iftreatment 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.-

SUBSISTENCE 

Injury and Recovery 
::::: 
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Subsistence users sa'y 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 ehtire communities. '·'·••.·. · ... 

· Recovery Objective· .. . 
Subsistence will hav!3 recovered when injured resources used for subsistence are healthy and 

productive and exist at .Pres pi I I I eve Is. !§{~ggJ]l~:e:a?J:tffi&,r~!f[~§!iirj~!;gp~~!t!~,@il~@'~]:!:!:p&,:sBf.iJ(mj:g~[j[~§§~ 
when people are confident that the resources are safe to eat. One indication that recovery has 
occurred is ·,vhen §.9~1\l~?,j)the cultural values provided by gathering, preparing, and sharing food 
fi~~~:i~iml~:p,:~:r\Bffi rei.nt~g·r·a·t~·d into community life. 

!EtiP:ili58i!ffi&J,£Inm~s9i!ti~::(H~~'::BP:ili!:§§5Btffl:EM!§s~~l 
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: 

24 



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

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

Protect subsistence resources from further degradation. Further stress on subsistence resources could 
impede recovery. Appropriate protection can take the form of habitat protection and acquisition 

· if important subsistence areas are threatened. Protective action could also include protective 
management practices if 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. 
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United States 
Department of 
Agriculture 

USDA OGC JUNEAU 

Office of 
General 
Counsel 

FAX NO, 9075887251 P. 02 

PoO .. 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 AftAn 
Attorney 'jjV\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 nRevised Draft 1

')., While I have been unable to review 
the substance of this document in its entirety due to other 
workload o I am concerned with pursuing this revision of the 
Restoration Plan without also considering compliance with the 
National Environmental Policy Act (NEPA)o 

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 u 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) e 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 impactse 

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 occuro 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 withQ no public release of the 
Revised Draft should occur .. 

cc: P.Janik, RF 
J.Wolfe, BAM 
D.Gibbons, EAM 
S.Senner 
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Exxon Valdez Oil Spill Trustee. Council 
Restoration Office 

645 G Street, Suite 401, Anchorage, Alaska 99501·3451 
Phone: (907) 278-8012 Fax: (907) 276-7178 

MEMORANDUM 

To: 

From: 

Restoration Work Force 
Agency Liaisons 
Legal Counsel 

Date: December 29, 1995 

RFCf:'fVED 
JAN 0 2 1996 

FISH & GAME 
HABITAT & RESTOR~L\TION 

Pages 5 and 32 of the Restoration Plan note that the plan is a dynamic document, 
subject to updating based on new information. On that basis, I have attached for your 
review a pte.limjnary r~visf'd c!!:§tt of Chapter 5 of the Restoration Plan. The next step 
in this process is for agency staff to review this at a macro level in order to identify 
areas where you believe there may be significant erroFs in fact or concept. It would be 
helpful if you could return your comments to Stan Senner by January 9, the date of 
the next meeting of the Restoration Work Force. 

Based on your comments and concerns, we will produce another, r~ft, which 
will be distributed to participants in the 1996 Restoration Workshop. This draft will be 
among the materials handed out at the workshop registration table on January 16th. 

These revised recovery objectives will be discussed at the workshop in breakout 
sessions on Thursday, January 18th, and with the core peer reviewers before they 
leave Anchorage. Based on this feedback, the Restoration Office staff will then make 
additional revisions and copies will be circulated to you and the Trustees. I will looking 
for the Trustees' "informed consent" so that this can be sent out for public comment in 
February, along with the FY 1997 Invitation. Following public comment, a final version 
will be prepared for Trustee Council action, probably at the same time as they 
consider the FY 1997 Work Plan. 

The primary focl§ of this revised Chapter 5 is on Injury Status and Recovery 
Objectives. We propose to delete the generic discussion of strategies, wh1cli is badly 
out of date, as well as the resource-specific strategies, which are better covered (and · 
updated) through the annual Invitations. We propose to retain the strategies for the 

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

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



' . 

services, although they may still need to be revised. With respect to the status of 
Injury and Recovery, the discussion for each resource is opened with a statement or 
two of context and a description of why the resource or service originally was 
considered to be injured. Each discussion is closed with a few sentences regarding 
current status. In regard to the Recovery Objectives, the goal was to identify a goal 
that is realistic and measurable, given what we know about a resource or service's 
current status. 

An earlier draft of this document was reviewed by Dr. Spies and the core peer 
reviewers, but please identify where more work may be needed. Do not worry now 
about editorial details, although such comments are always welcome. Thank you for 
your help with this. Give Stan or me a call if you have any questions. 

enclosure (1) 

cc: Robert Spies 
Core peer reviewers 



Table 1. Resources and Services Injured by the Spill 

Recovered 

Recovering 

Bald eagle 
Blaek oystercatcher 

I§IIJJ~lm\tt~ 
11 

t ( 
Intertidal organisms ""' 

(SOEBe) ~~~#:~1 
Killer ·.vhale 
Mussels 

Not Recovering 

Common InUFFe 
Harbor seal 
Harlequin duck 
Intertidal orgamsms 

(SOEBe) 

Marbied inurrelet 
Pacific herring 
Pigeon guillemot 
Pink salmon 
Sea otter 
Soekeye salEBon 
~en&i & Akalera systeEBs) 

Seetidal organisms 
(some) 

Archaeologieal resoerces 
Sediment 

INJURED RESOURCES 
Rrrl=f\/ED 

JAN 0 2 199S 

fiSH & GAME 
HAAITAT & RESTORATION 



Recovery Unknown 

Clams-? 

~9ll§,lt!im1 
Cutthroat trout 

Other 

Archaeological resources 
Designated wilderness areas 
Sediments 

Services 

Commercial fishing 
Passive uses 
Recreation and Tourism 
Subsistence 



Chapter 5 
Goals, Objectives, and Strategies 

~l.ir&Uill:::·:l~~~~~~,,.::lm:m:·:::lillsmlm.l~=lilmlm:~~~~~~ 

This chapter presents geals, el;jeotives, and strategies fer resteratien. The first part of this 
chapter discusses §&ats, r:i:P~ry[1objectives, and strategies in general. The second part 
describes the nature and ;·~·t;··~·t······~f'.injur/~~~ recgvety- tftia #\a recovery objective, and the A ,.,.,.,.,.,.,.,.,., 

reste_rati~n strate~y for ~a~h i~~.~ ,.,;.,;,:,~~.~~.: a~d ~ervice discussed_ in Table 2 in Chapter 4. 
Detarled rnformatron on Injury rNi\9/X£x9X%t:t:m:objeCtiV8S, and strategres can be found on the 
following pages: 

Resource Page 
Archaeological Resources ............................. . . . ................ . 
Bald Eagles ..........•....•................................ 
Black Oystercatchers ........•........................•....... 
Clams ................................................... . 

msm!ln~:g§in~~;u; 
Common Murres .............................•.............. 
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The first part of this chapter discusses goals, objectives, and strategies in general. A goal is the 
end toward ·.vhich an endeavor is directed; objectives are descriptions of measurable outcomes; 
and strategies are plans of action. Taken together, goals, objectives, and ;;;strategies produce a 
blueprint for restoring the spill area. To be funded, a project must be consistent ..,..,ith the goals 
and policies of the Restoration Plan and 'Nith restoration objectives and strategies as they 
ehange over time. 

GOAl: Tho end toward which restoration is di-roctod 

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

The ~~mP:~m:r¥!!objectives a~!~,ti!tl11i:!§~jf{l~!iiUAI:!nm:::i~i,i!l~~;wi:of the restoration program are ~~~ 
measurable conditions that signal the recovery of individual resources or services. They are the 
't'ardsticks against which the sucoess of the program is measured. In general, resources and 
services will have recovered when they return to conditions that would have existed had the 

spi II not occurred. !i:::u~t~~~:~;:~:m,9;11¥~M:~::::m&ffil!liU9fi~jjjiiglji]!!]!gms~ri!\9!]!]~~f~:~:::;m;~~mril!il![§lin~g§ii!lm~ijij 
Because it is difficult to predict conditions that would have existed in the absence of the spill. 
recovery is often efined as a return to prespill 
condition ((H For resources that were 
in decline before the spill, like •,, 1 recovery may m~:~~;g,m:i~¥i:9i~consist 
of stabilizing the lmifi!ii!~!jPopulation 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 [~liitit#e prespill data exist, injury is inferred from comparisons of oiled and unoiled areas, 
and recovery is usually defined as a return to conditions comparable to those of unoiled areas. 
Because the differences between oiled and unoiled areas may have existed before the spill, 
statements of injury and objectives based on these differences are often less certain than in 
those cases where prespill data exist. 

" 

can be &EH=Ae uncertainty associated with interpreting the significance of prespill population data 
since populations undergo natural fluctuations.J,!ffi)i,i~!l.~!£~ii~§!i,~!:!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 
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again present at former or prespill abundances, healthy and productive, and there is a full 
complement of age classes at the level that would have been present had the spill not occurred. 
A recovered ecosystem provides the same functions and services as would have been provided 
had the spill not occurred. 

STRtHEGIESI Plans of action 

A restoration strategy is a plan of astian for aohieving objectives. Each year, through its annual 
or multiyear work plan, the Trustee Council decides •.vhich strategies to implement. Restoration 
strategies reflect consideration of ecosystem relationships. For meample, the strategy for some 
injured resources includes research into vvhy 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 vvhether the resource is 
recovering, strategies are subdivided into those for;:'recovering resources, resources that are not 
recovering, and resources whose recoveP11:;:is unknown. 

Recove.'ing Resources. The fact that a resource is recovering suggests that nature 'Nill restore it 
without intervention. Consequently, restoration of recovering resouroes will rely primarily on 
natural recovery. 

Because these resources are recovering, researeh into factors limiting recovery and general 
restoration projects to accelerate recovery mav not be vvarranted. However, if a resource is not 
mepected to recover fully on its own or if ,. .. ·aiting for natural recovery 'Nil! cause long term harm 
to a community or service, appropriate alternative means of restoration would 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 three parts: 

• Rely on natural recovery 
• Monitor recovery 
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• Protest injured resources and their habitats 

Resaw:ses A'at ResoveriRg. Except for certain protective measures, attempts to restore these 
resources 'lt\'ithout knowing ·.-.rhy they are not recovering may be ineffectual or even detrimental. 
For this reason/ the restoration strategy for these resources emphasizes determining 'Nhy they 
are not recovering, and eliminating threats to the remaining populations. 

'1'/here sufficient knowledge about the nature of injury exists/ the restoration strateg•r also 
encourages actions to promote recovery. The populations of some of these resources arp in a 
steep decline and may not recover v.·ithout help. Furthermore/ some of these resources have 
subsistence or economic importance· and their reeovery is linked to tho recovery of these 
services. (Restoration strategies under "Services" also apply to these resources.} 

Research is ensouraged, provided it helps C>eplain ·.vhy a resource is not recovering. Habitat 
protection and monitoring are also encouraged. General restoration projects are allowed if they 
address factors limiting resovery or if they protect the resource from other sources of potential 
injury. 

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

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

Reeovery URkirovm. If specialists do not !mow •.vhether a resource is recovering, it \Viii be treated 
in much the same ·.vay as a recovering resource. Until more is kno~o•m about the nature and 
e>ctent of injuries and the degree of recovery of these resources, restoration ,will rely primarilv 
on natural recovery, aided by monitoring and protectit.,re measures. 

Beeause the recovery of these resources is unknown 1 and, in some eases, the injury poorlv 
understood, research into faotors limiting recovery and general restoration projects to accelerate 
recovery may not be vvarranted. 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: 

• Rely on natural recovery 
• Monitor recovery 
• Protest injured resources and their habitats 

Other Resouroes 
Other injured resources inelude archaeological resources, designated wilderness areas and oiled 
sediment. The strategy for restoring archaeological resources seeks to repair and protect injured 
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sites anel artifaots. The strategy fer seeliment inolueles removal or roeluotien of resielual oil anel 
monitoring. Any restoration strategy that aiels reoevery of injureel reseuroes, or prevents further 
injuries, will assist roeever•t of elosignateel wilelernoss areas or wilelerness stuely areas. 

Serviees 
Gemmeroial fishing, passive use, reoreatien (inolueling sport fishing) anel tourism anel sut:lsistenoe 
are SOF'Iioes that were reeluoeel or lest t:leoause of tho spill. lnjureel reseuroes that support these 
servioes include slams, harbor seals, Paoifio herring, pink salmon, sea etters, and seokeye 
salmon. The primary way to restore servioes is to restore the reseuroes en whish they elepenel. 

Aelelitienal restoration strategies fer oemmeroial fishing, reoreation anel tourism, anel subsistenoe 
ineludo promoting reeevery of the servioe as seen as possible through suoh means as inoreasing 
the a•1ailability, reliat:lility, or EJuality of the resoureo en whish the servioe deponels. Fer some 
resouroes, this may take the form of inoreasing availability in the long run through impro•1eel 
resource management or previeling replacement resources. Strategies for recreation and tourism 
anel subsisteneo also inoluele removing or reeluoing resielual oil if treatment is east effeetive anel 

less harmful than leaving the oil in plaoe. l f 'I J 
~~ 

~~~~es;H~~~~~~~~~~~~~At~~~ee 

· .. ,. he information in this section is expected to change ever time 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 P.f:fi.)~y~f 

~~~~!~d~t~:~~~!~~\~:!:~t!~;:;hn: r::~~;~~:s a~ea~!~!~:::~~~na~:s~;~~ceu~~r~e:'u~~!~!1!-~! 1 M e~l·l~ 
............. :,. ....... · 
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. 

Resources 

ARCHAEOLOGICAL RESOURCES 

Injury and Recovery 
Twenty-four archaeological sites pjj:)!py§J.igi:l§n'&$.!!iare known to have been adversely affected by 
cleanup activities, or looting and v.a.ndai.ism· i·i~·k·~·d to the oil spill. t1g?f!tl:§fjjji!:i~!~~~:::en:::P:rl¥~1ijli'i:intt 
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£l,gf:gmijfifi~~;:;: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 

1_ erosion. The effect of oil on soil chemistry and organic remains may reduce or ..,_e) iminate the 
• utility of radiocarbon dating in some sites. ( 

~ Assessments o~uggest that most of the archaeological vandal~sm that ca 
~be linked to the il pill occurred in 1989 before adequate constraints were pu 

into place over ttie · · i oil spill clean-up personnel. Most vandalism took the form o 
"prospecting" for high yield sites. In 1993, only two of the 14 sites visited showed signs o 

c~2tinu~d vandalism, and the lin I< between §'4.!'i!!llJ:K~9:)!ff§9:l~li!§:!:~r9¥¥.:::i,§~!:::this rece~~~andalis 

Recovery Objective 
Archaeological resources are nonrenewable: they cannot recover in the same sense as biological 
resources. Archaeological resources will be considered t§)j)j§ijggij)jrecovered when spill-related 
injury ends, looting and vandalism are at or below prespilllevels, and the artifacts and scientific 

data which remain in vandalized sites are preserved lil~l~i]J.mfi,P,'"QE:i~Xf?.Y:?l!§l]K~n:W!~~p§Ui.lifi§§~: 
p·r:J?f.ti:~r:1srm~::P:t:g?£9m:gnt.,ijtten~. · · · 
inji::IF'J' and the eharaeteristies of tho site. 
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BALD EAGLES 

Injury and Recovery 

have beeR aA iAorease iA the PriAoe 'NilliaFA Se~mi bala eagle f)ef)~latieA siAoe the f)Fevie~s 
s~rvey oeAa~otea iA 1 984. Prea~otivity aeoreasea iA 1 989, b~t af)f)earea te have reo eve rea by 
1990. Beca~se pop~latieA aAa proa~otivity af)f)ear te have ret~mea te f)resf)illlevels, bala eagles 
FAa't have already reooverod froFA the effeots of the spill. 

Recovery Objective 

BLACK 0YSTERCATCHERS 

Injury and Recovery 

Recovery Objective 
Black oystercatchers will have recovered when the Prince William Sound population 
att-aiR prespill levels and riiif§!~pj§~i~i 
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CLAMS 

Injury and Recovery 

Recovery Objective 

§~~~~li!en!ier~!em::f!i!i;:lfffli!§emim~§m~1iPf.~§~!!~:::~ni::P:e91:l~#::#:l!~!~ 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). 

COMMON MURRES 

Injury and Recovery 
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Recovery Objective 
Common murres will have reco 

index colonies ?,'i:~~~lllii:%¥:;~~~q~ 
!i§smsi:*::::::;:::= tfrE:Re-5BifiH:H'eiet-aAe-Wf1fefl--fef~ffi:f€ffiV-e-Bffitl"lG-afltl-5t:ffiG~r-afe 

CUTTHROAT TROUT 

unoilea areas. lnsuffioient aata are available to aetenfline whether they are recovering. 
I v\.;j tAt' 1 

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

t has e for uno iled are as, ~UJ.~r::!~:&!:litf:lifitP:::::@£§§!ntiil9.§:9.Qr@effl!§I~;~t§:§:l!~l:::::: 

DESIGNATED WilDERNESS AREAS 
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~'<oJ-v Injury and Recovery 

~ ~ ~ :~i~ ~~es:~~~~~~:;:: ~~:~~q~ij:(~~t::!.u:~~~~~et:s t;:e:a~~~s ;~~~~~:~:~:~:::~e::.a~i~~~;~n~~: 
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 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. 

DOLLY VARDEN 

Recovery Objective 
Dolly Varden will have recovered when growth rates within oiled 
to those .fef iiillunoiled .;.;-:-:·:·:· -

Harbor Seals 

Injury and Recovery 

~:;:r: t~:a~~~~~H,~;,§iiit~§:~~~1l~~!§~llilii~J:ii~it~~~i~~til~~~~m~,~!:iti~~~~m~fi~~llir,~ 
~~:~;::§;:i::e::~e~rP:~:nt:!fifliltmil::~e,t!~P:!:!J:::p§p9!~119:n~?:~::~:Jr§~t~em~~:~p,rvi:v~::::!:n::::j:::~::::::::=:m::~n~i~~:~:~n.it~:se als in t~=te 
oiled areas had declined py 43 percent, compared to 11 percent in #te unoiled areas. 

eount sites in Prince WilliaA'I nuA'Ibers A'la't have 
stabilized. However, counts during ~u~~ing have continued to deeline. It is not lmown whish 
oounts are tho best indieator of ~o~ulation status. If the conditions that were eausing the 
~O~Uiatien to decline before the S~iiJ have iA'I~roved, ROrA'Ial gro~•1th A'la'f Fe~laoe the aniA'Ials that 
were lost. However, if eonditions eontinue to be unfavorable, the affeoted ~o~ulation A'la'f 

10 



continue to decline. Harbor seals are a key subsistence resource in ~fii~J!~j~\Htl 

William Sound. Subsistence hunting is Be#l affected by MM~:::;Q~R:!Ml:!!!l~ 
may be affecting ~);Jiilf:~~~y!§!~~:~:g]:jjharbor seal* status. 

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

HARLEQUIN DUCKS 

Recovery Objective 
Harlequin ducks will have recovered when breeding and postbreeding season densities and 
production of young return to estimated prespilllevels. or \Nhen there are no differences in these 

p a ram etc FS betVv'O On 0 il 0 d and Uno if ed a FO aS· i!!''!il,§itf:i'~l1iJ~@JJ)!i!t~~~§!Qjtj)~~:§:m::::~ggj~~~~~gj~~t~w:e~W:i~~~[:~mi 
r~:P:tP:11~~!~~i:!~~~:~~§'§::::~mr&:~9:P:r~g~%:@9::::!N~lin~~~~~;t:'nn:~~~~~f~fJ.M:~r~m9§:~~,un~m::::8s~n9:::1m:::!n~1~~!~ 
]m~ti~§£2:¥~r¥ilil!:~:i;w:ms:@:rl~¥:i:::::::: 
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INTERTIDAL ORGANISMS 

;~;The lower intertidal zone and, to some extent, the middle intertidal zone are recovering. 
Ho•Never, injuries persist in the upper intertidal zone, especially on rocky sheltered shores. 
Recovery of this zone appears to depend, in part, on tho return of adult ,c:ucus in large numbers. 

Recovery Objective 
Each intertidal elevation 

KILLER WHALES 
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Recovery Objective 
F'\:g:;:;:;;m::r:ii::fif~~':Z%~:::~fA:;::ii{~' 

Injury and Recovery 

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

.. 

MUSSElS· 

13 



Injury and Recovery 

Pacific herring studies have demonstrated egg mortality and larval deformities. Populations may 
have declined, but there is uncertainty as to the full e)(tent and meohanism of injury. Ho·.vever, 
the stocks and dependent fisheries in Prinee William Sound are not healthy, as indicated by the 
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low spawning biomass in 1 99a and 1994 and the resultant elimination of the fisheries in those 
years. 

PIGEON GUILLEMOT 

Injury and Recovery 
.. ::. 

:~W~)'\., '+ . . .. ,, e pigeon guillemot 
population in Prince William Sound was in decline before the spill. The causes of the prespill 

Recovery Objective 
Pigeon guillemots will have recovered when tn!::populations 
or increasing. 

PINK SALMON 

Injury and Recovery 

stable 



!iPiAk saiFAen studies ha\'e deFAenstrated egg FAertalit'(, fry deferFAities, and redueed gre'<Nth in 
juveniles. Populations FRay ha·1e destined, but there is uneertainty as te the full e><tent and 
FAeehanisFA ef injury. 1-fewever, there is evidenoe ef eentinued daFAage in seFAe steaks freFA 
O)(pesure te ail, and there were une)(peatedly peer runs ef beth wild and hatahery steaks ef pink 
saiFAen in Prinae WilliaFA Seund in 1 QQ2 and 1 QQa. In 1 QQ4, runs were still depressed but 
e)(oeeded fereoasts. 

Recovery Objective 
Pink salmon will have recovered 

River Otters 

Injury and Recovery 
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Recovery Objective 

·• ""}'"·("1 
Recovery Objective 

ROCKFISH 

~ 'f'fCM. v. 

Without further study, ~[l[:recovery §!Jt~Bi~&i;::i annat be defined. 

SEA OnERs 

Injury and Recovery 
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juvenile and mid aged mortalities are returning to prespil! conditions. 

SEDIMENTS 

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

avoi,de.d during tho cloanu~,~P;~·::!:'i ~lii~i:~~:rf:g:~'&l fg~iWW~~!;i~~~:::·.~~~~r,~~~~irfu 

Recovery Objective 
Sediments w iII have recovered when eceof'IAtitaa;m:ru;i A=tia31t~i o&AA-i3-ai::Hrt*T--A-E1-fiH*lfffiNE!-€f-HHHfr-'te-4flre--sa-tH 

SOCKEYE SALMON 
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in 1989 to 6 million in 1990 and to less than 1 million in 1992 and 199:3. 

SUBTIDAL ORGANISMS 

Injury and Recovery 
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Certain subtidal organisms, like eelgrass and some speoies of algae, appear to be reoovering. 
Other subtidal organisms, lil(e leather stars and helmet arabs, showed little signs of reoovery 
through 1 QQ 1 . 

Services ~v 
~ COMMERCIAL fiSHING 



Continuing injuries to eornrneroial fishing rna'( eause hardships for fishermen and related 
businesses. eaoh '(ear that eornrneroial fishing remains below prespill levels eornpounds tho 
injur'f to tho fishermen and, in rnan·t instanoos, tho eornrnunities in whish tho'( live or work. 

Tho Trustee Couneil reeognizes the irnpaot to communities and people of the Prinoo William 
Sound region resulting from the sharp de aline in pink salmon and herring fisheries in past 'fears. 
In 1 994, tho Trustee Council committed o·1er si)( million dollars to help address these issues 
through the development of an eoos'fstorn based stud'f for Prinoo William Sound. Some of the 
pink salmon and herring problems rna'( be unrelated to the spill. 1-fowo•,er, the Counoil will 
continue to address these important problems. 

R(·covery Objective 
Commercial fishing will have recovered when the 

§!]jij~p!![~i[:[!jpopulation levels and distribution of injured:~r replacement fish used by the co~~erci~i 
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. 

~mama8:::ww:s::::m~:B!II1:;;:::J~m~::::~~,gm::::~E€~~,:;::B.5¥J,~:sl:;:~ 
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 
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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. 

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. 

twlmi811rnm:m!~1ffi@i!!~m~:l:m~:\tfil§:i:r!mmt§~I~rwsmltl~eism:~:~ 
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. 

Recreation and Tourism 

Injury and Recovery 
The spill disrupted use of the spill area for recreation and tourism. Resources important for 

wildlife viewing ~·mm:&i~!:sm::;~r~:li!Ulif:!mlfi[~q;::~~::~m&:::::~m!'l!:l:inc!ude killer whale, sea otter, harbor seal, 
bald eagle, and various seabirds. Residual oil exists on some beaches with high value for 
recreation, and !~$!:'Pr~:W:g5:g~!lmay decrease the quality of recreational experiences and discourage 

.•.•,•.•,•.•.•,•,•.•.•.-.•.:O:{•.•.•.•.•.•,•.•,•.•,•,•,·.v.v.· ' 

recreational use of these beaches. 

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

1mmrugw.;:m~w:~:!:m:wsllimMiltm!:ejj::mtti9::::t¥~1l::~~mm::::8§~~§J~)¥~~1 
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. 

SUBSISTENCE 
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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 healthy and 
productive and exist at prespilllevels. .. ''·· 
v11her. people are confident that the resources are safe to eat. One indication that recoverv has 
occurred is when !~;f.~.~::!f:f.l~~!:ithe cultural values provided by gathering, preparing, and sharing food 
p~~~@9I§:~:i[iare reintegrated into community life. 

't§,9El22i~lif:J.§:::;egf,;l~9Y:!!Ng:j:f!??fp:::~~:T :~~g~;'JJ~,SMf§§P:;Bl 
Restoration Strategy 
The primary way of restoring subsistence is to restore injt.:red 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: 
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Promote recovef}' of subsistence as soon as possible. Many subsistence communities will be 
significantly harmed while waiting for resources used for subsistence to recover through natural 
recovery alone. Therefore, an objective of restoration is to accelerate recovery of subsistence 
use. This objective may be accomplished through increasing availability, reliability, or quality of 
resources used for subsistence, or increasing the confidence of subsistence users. Specifically, 
if subsistence harvest has not returned to prespill levels because users doubt the safety of 
particular resources, this objective may take the form of increasing the reliability of the resource 
through food safety testing. Other examples are the acquisition of alternative food sources and 
improved use of existing resources. However, all projects to promote subsistence must be 
related to an injured natural resource. See Policy 9 in Chapter 2. 

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

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

Monitor recovef}'. Monitor the recovery of resources used for subsistence. Also monitor 
subsistence harvest. 
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TONY KNOWLES, GOVERNOR 

DEPARTMENT OF FISH AND GAME 

Stan Senner, Science Coordinator 
EVOS Trustee Council Office 
645 "G" Street, 4th floor 
Anchorage, AK 99501 

Dear Stan: 

DIVISION OF SUBSISTENCE 

January 2, 1996 

333 RASPBERRY ROAD 
ANCHORAGE, ALASKA 99518-1599 
PHONE: {907) 267-2353 
FAX: (907) 349-4712 

I have several comments on the "24 Dec 95" Draft of revisions to Chapter 5 of the Restoration 
Plan. I will begin with my comments on the Subsistence section. 

Under the heading "Injury and Recovery" (pg. 23): There is a reference to "15 Native Alaskan" 
communities. Generally, we use "Native Alaskan" to refer to someone born and raised in Alaska. 
The term "Alaskan Native" is used to refer to the indigenous population. We also generally refer 
to these communities as "predominantly Alaskan Native", as the population is not exclusively 
Native. 

In reading the text, (specifically on pg. 24) I found it was often unclear who made particular 
determinations and statements regarding subsistence food safety. I think it is important to make 
such distinctions, for example: 

The U.S. Food and Drug Administration determined that eating foods with low levels of 
hydrocarbons posed no significant additional risk to human health (the words significant additional 
should be added to the text here, as the current statement is inaccurate). 

The Oil Spill Health Task Force advised subsistence users not to eat shellfish from beaches 
where oil can be seen or smelled on the surface or subsurface ( this phrasing is less ambiguous 
than "obviously contaminated areas".) 

Subsistence users remain concerned and uncertain about the safety of fish and other wild. 
resources (As currently phrased, this statement creates the impression that everyone, including 
the people giving health advice (FDA, OSHTF) remain concerned and uncertain). 

I think it would strengthen the section on subsistence food safety (pg. 24) to add a statement to 
the effect that, at the time of the spill there were no existing guidelines for safe levels of human 
consumption of hydrocarbons in food. This whole program was unprecedented. 

I also have comments on two other sections of the revision: 

Sea Otters: (pgs. 17& 18) Residents of the communities in the oil spill impact area have 
repeatedly reported that they think the population levels of sea otters have returned to what they 
were before the spill, and some say there are more sea otters than before the spill. Local people 
have expressed disbelief that sea otters remain in the "not recovering" category, as this does not 
correspond with what their observations. This discrepancy leads them to question the accuracy of 
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the rest of the list. Perhaps it would help to include in the text some indication that these local 
reports have been heard and considered, even if the position of sea otters on the list does not 
change. 

Archaeology: The recovery objective (pg. 6) should be revised to include: Archaeological 
resources will have recovered when the artifacts removed as a result of the oil spill beach 
treatment activities are returned to the region. This revision was discussed and agreed to by the 
participants in the Archaeology session at the 1995 Restoration Science Workshop. The peer 
reviewer agreed this was a reasonable addition to the objectives. I mention this because I 
participated in the session, along with representatives from Chenega Bay, Tatitlek, Port Graham, 
the Chugach Heritage Foundation, Chugachmuit, and the Chugach Alaska Corporation. 

Thank you for the opportunity to review the revisions. Please feel free to call me if you have any 
question about these comments. 

cc: Jim Fall 
Bill Simeone 
Joe Sullivan 

Sincerely, 

Rita A Miraglia 
Oil Spill Coordinator 
Division of Subsistence 
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Exxon Valdez Oil Spill Trustee Council 
Restoration Office 

645; G Street, Suite 401, Anchorage, Alaska 99501-3451 
Phone: (907) 278-8012 Fax: (907) 276-7178 

MEMORANDUM 

To: Restoration Work Force 
Agency Liaisons 
Legal Counsel 

From: 

Date: December 29, 1995 

:tl.t,?...H 

Pages 5 and 32 of the Restoration Plan note that the plan is a dynamic document, 
subject to updating based on new information. On that basis, I have attached for your 
review a preliminary revised draft of Chapter 5 of the Restoration Plan. The next step 
in this process is for agency staff to review this at a macro level in order to identify 
areas where you believe there may be significant errors in fact or concept. It would be 
helpful if you could return your comments to Stan Senner by January 9, the date of 
the next meeting of the Restoration Work Force. 

Based on your comments and concerns, we will produce another, revised draft, which 
will be distributed to participants in the 1996 Restoration Workshop. This draft will be 
among the materials handed out at the workshop registration table on January 16th. 

These revised recovery objectives wjll be discussed at the workshop in breakout 
sessions on Thursday, January 18th, and with the core peer reviewers before they 
leave Anchorage. Based on this feedback, the Restoration Office staff will then make 
additional revisions and copies will be circulated to you and the Trustees. I will looking 
for the Trustees' "informed consent" so that this can be sent out for public comment in 
February, along with the FY 1997 Invitation. Following public comment, a final version 
will be prepared for Trustee Council action, probably at the same time as they 
consider the FY 1997 Work Plan. · 

The primary focus of this revised Chapter 5 is on Injury Status and Recovery 
Objectives. We propose to delete the generic discussion of strategies, which is badly 
out of date, as well as the resource-specific strategies, which are better covered (and 
updated) through the annual Invitations. We propose to retain the strategies for the 

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

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



services, although they may still need to be revised. With respect to the status of 
Injury and Recovery, the discussion for each resource is opened with a statement or 
two of context and a description of why the resource or service originally was 
considered to be injured. Each discussion is closed with a few sentences regarding 
current status. In regard to the Recovery Objectives, the goal was to identify a goal 
that is realistic and measurable, given what we know about a resource or service's 
current status. 

An earlier draft of this document was reviewed by Dr. Spies and the core peer 
reviewers, but please identify where more work may be needed. Do not worry now 
about editorial details, although such comments are always welcome. Thank you for 
your help with this. Give Stan or me a call if you have any questions. 

enclosure (1) 

cc: Robert Spies 
Core peer reviewers 



SEDIMENTS 

Injury and Recovery 
With tidal action, oil penetrated deeply into cobble and boulder beaches that are f&l.ati.v.el.y 

common on ~ !nl'i!!ii!!!i!itbfi:!IB!W:Y:!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 a$l~ot.:W;i:ttML 

aveietoet during the eloanup. ::f~~~r~r~~~r!ri~ii'~i~i!iiil~~~~i··l.iti~li~i1i."tiiii·i1~ii~=:1!~i~===:=:=t:!tl=l 

Reof'U"··-- · ,...L.. 

Se 
e8i 

a~l .;-:·:·:·:·:·:· ~ 
~ l) ,.~ S {..urt. \M 
S,.'j SOCKEYE SALMON 
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juvenile and mid aged mortalities are returning to prespill conditions. 

Recovery Objective 
,····::;.' 

SEDIMENTS 

Injury and Recovery 
With tidal action, oil penetrated deeply into cobble and boulder beaches that are relatively 
common on the rocky islands of ~ijlffmJ.!ni~i~lJ.![r9W:lU19:9ii!:!:the 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 ,, .. ,,,, .. 

avoided during the cleanup. ''tr:''p 

SOCKEYE SALMON 
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~m~m,i!~il~f{isml~il1~!!l!~l!im~~:R~i:llnii:QJm~~:~i]ffig~iB1fi1~lmlJ~t~!liit~~~~~:River otters in Pri A 0 e Wi II ia m s 0 u nd 
have suffered sublethal effects from the spill and may continue to be exposed to hydrocarbons. 

Recovery Objective 

ROCKFISH 

,.;:: 

rockfish were recovered following the oil spill, 
tffii~Jj@f:jj]!Ji!i@~~~~~jffig[jj)[fi~~f]l}§t)9i¥J.:iij)19,[ii!~§ijW,I}J*[[tj ' 'd:i:lii£i£H:I.Jii other rockfish 
O>Eposed to hydrocarbons and showed sublethal effects. H ••• 

salmon fisheries :lli~r~nt!liiincreased fishing pressures on rockfish, which may··· 
be affecting their the rockfish population. However, the ~t!l!imi!i(extent and mechanism of injury 
@gg~[~~llll~!lt~rn~!\~~~t~~[l!ell~* this species are unknown. 

Recovery Objective 
Without further study, ~llirecovery g)il~9,ji,M,§jlcannot be defined. 

SEA OTTERS 

Injury and Recovery 
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Exxon Valdez Oil Spill Trustee Council 

Restoration Office 
645 G Street, Suite 401, Anchorage, Alaska 99501-3451 

Phone: (907) 278-8012 ·Fax: (907) 276-7178 

MEMORANDUM 

To: 

From: 

Re: 

Restoration Work Force 
Agency Liaisons 
Legal Counsel 

MollyM~~~ 
Executiv\ ~rector 

Preliminary Revised raft of Chapter 5 (Recovery Objectives) 

Date: December 29, 1995 

Pages 5 and 32 of the Restoration Plan note that the plan is a dynamic document, 
subject to updating based on new information. On that basis, I have attached for your 
review a preliminary revised draft of Chapter 5 of the Restoration Plan. The next step 
in this process is for agency staff to review this at a macro level in order to identify 
areas where you believe there may be significant errors in fact or concept. It would be 
helpful if you could return your comments to Stan Senner by January 9, the date of 
the next meeting of the Restoration Work Force. 

Based on your comments and concerns, we will produce another, revised draft, which 
will be distributed to participants in the 1996 Restoration Workshop. This draft will be 
among the materials handed out at the workshop registration table on January 16th . 

. These revised recovery objectives will be discussed at the workshop in breakout 
sessions on Thursday, January 18th, and with the core peer reviewers before they 
leave Anchorage. Based on this feedback, the Restoration Office staff will then make 
additional revisions and copies will be circulated to you and the Trustees. I will looking 
for the Trustees' "informed consent" so that this can be sent out for public comment in 
February, along with the FY 1997 Invitation. Following public comment, a final version 
will be prepared for Trustee Council action, probably at the same time as they 
consider the FY 1997 Work Plan. 

The primary focus of this revised Chapter 5 is on Injury Status and Recovery 
Objectives. We propose to delete the generic discussion of strategies, which is badly 
out of date, as well as the resource~specific strategies, which are better covered (and 
updated) through the annual Invitations. We propose to retain the strategies for the 

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

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



,.,:l ';I'J-; .... 

services, although they may still need to be revised. With respect to the status of 
Injury and Recovery, the discussion for each resource is opened with a statement or 
two of context and a description of .why the resource or service originally was 
considered to be injured. Each discussion is closed with a few sentences regarding 
current status. In regard to the Recovery Objectives, the goal was to identify a goal 
that is· realistic and measurable, given what we know about a resource or. service's 
current status. 

An earlier draft of this document was reviewed by Dr. Spies and the core peer 
reviewers, but please identify where more work may be needed. Do not worry now 
about editorial details, although such comments are always welcome. Thank you for 
your help with this. Give Stan or me a call if you have any questions. 

enclosure (1) 

cc: Robert Spies 
Core peer reviewers 



Table 1. Resources and Services Injured by the Spill 

Recovered 

Recovering 

Bald eagle 
Black oystercatcher 

iimla~l.BK~ 
Intertidal organisms 

(some) &~i£1!!ll~l, 
Killer Viha!e 
Mussels 

~!~,~~!Lon 
ERed Lake) ~~lf~ji{j·~~ 

Subtidal organisms 

(some) t~~ii~B.$.J 

Not Recovering 

Common murre 
Harbor seal 
Harlequin duck 
Intertidal organisms 

(some) 

murrelet 
Pacific herring 
Pigeon guillemot 
Pink salmon 
Sea otter 
Sockeye salmon 

(Kenai & Akalura systems) 
Subtidal organisms 

(some) 
Archaeological resources 
Sediment 

INJURED RESOURCES 



L t 

Recovery Unknown 

Clams-? 

~~mm9~~l~2!a 
Cutthroat trout 

~l~:e*li:g¥~lft£~m~f,~ 
Dolly Varden 

~~!~~~*1i~mm;:~~ 
River otter 
Rockfish 

Other 

Archaeological resources 
Designated wilderness areas 
Sediments 

Services 

Commercial fishing 
Passive uses 
Recreation and Tourism 
Subsistence 

-... 
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Chapter 5 
Goals, Objectives, and Strategies 

~:mJ.:!Il::.:.~~~~~m·:::::am·m::·::,:,l:mgmlm:l:::::leJ.Iml~l~§ 

This ohapter presents €JOals, oejeotives, and strate€Jies for restoration. The first part of this 
chapter discusses goals, t~i.iiE.W.Ji[!objectives, and strategies in general. The second part 

........................... ·.··················-·.-
describes the nature and extent of injury and recovery inS tM recovery objective, ana tho 
restoration strategy for each injured resource and service discussed in Table 2 in Chapter 4. 
Detailed information on injury 1in.a:[1[fliaV.&.ii:&fobjectives, ana strategies can be found on the 

:·:·:·:·:·:·:·:·:-:·:·:·:·:·:·:·:-:·:·:·:·.·:·:·:·:·:·:·:·:·:·:·:·.·:·:·:·: 

following pages: 

Resource Page 
Archaeological Resources . .. ....... . .......................... .. .. .. .... . . 
Bald Eagles ............................................... . 
Black Oystercatchers ................................•........ 
Clams .................................. ; ..........•..... 

~ ¥£mm9n::Jil99H!1@If: 
1 ~~~ .. -l't~------';;:c~o"""m""'m""'"o~rl' Murres ..... . ..................................... . 

J..""~ 1 "" "/ Cutthroat Trout ............................................ . 
Designated Wilderness Areas .................................. . 
Dolly Varden .............................................. . 
Harbor Seals .....•......................................... 
Harlequin Ducks ..•......................................... 
Intertidal Organisms ........................................ . 
Killer Whales ...................•.......................... 
M a rei ed Murre lets I m~re:r:~::::"n9IKi1!1Uii:~: . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Mussels ................................................. . 
Pacific Herring ................ . .. . ........................ . 
Pigeon Guillemot ........................................... . 
Pink Salmon ................•.............................. 
River Otters ......................•............•.••........ 
Rockfish .........................................•........ 
Sea Otters ............................................... . 
Sediments ..............................•...............•. 
Sockeye Salmon .......................................... . 
Subtidal Organisms .......................•........•......... 

Setvt=ce .... ····· .. .... . . 

Commercial Fishing 
Passive Use ......... . .................................... . 
Recreation and Tourism ...................................... . 
Subsistence .•...... .. ............. . ....... .. ......... . .... 

1 
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The first part of this ehapter discusses goals, objectives, and strategies in general. A goal is the 
end toward which an endeavor is direeted; objectives are deseriptions of measurable outeomes; 
and strategies are plans of action. Taken together, goals, objeetives, and }strategies produce a 

:·:· 

blueprint for restoring the spill area. To be funded, a projeet must be consistent with the goals 
and polisies of the Restoration Plan and '"''ith restoration objectives and strategies as they 

Ill~ 
<'t."'­

change over time. efff cf) 

GoAL.: The ond toward •.vhich restoration is direetod 
"J ~~ J .. J'y.e. 

f-o .., l .. , ~ 
. p\>t-sf'l( 

The goal of restoration is reco;·ep; of all injured resources and servioes. Resovery is to be 1Jt ~-<A .. , 1 
sustained by healthy, productive ecosystems that maintain naturally occurring biodiversity. All b~..f.~v~ 
restoration actions must be directed toward this goal. 1 o 1 · . 11 A ,, ., . ,..,.. e-r-r' 

BJECTI"Es: Measurable outeomes of restoration ~~ .. ~ ~ :J t-• 
;:;:::::::::::::::::::::!g:~::;:::::i:::::::::::::::::@::::~:m:::I::;::::=:::i::::::::::::::=::::::::::::::::::m:::::;::::::::::::::::::::::::=:::;;::i:i:::::::::::::=:::::::::::::im,uJ.~:P:1!x~~ b ~u ~ c ~'74 
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The 19P:¥~ryijjiobjectives s~~B!Ui§l::Jfl]i:::~:~~:::mP::i!§filns::::~i,g~!P:n::;of the restoration program are U1~ 
measurable conditions that signal the recovery of individual resources or services. They are the 
yardstiol<s against whish the sucsess of the program is measured. In general, resources and 

\ ~:~i~~::::~; ~ 
~\£ h\~ Because it is difficult to predict conditions that would have existed in t absence of the spill. 

,~ :: ;,,: · .::::. . ''· a return to prespill 
~1 condition :· .. · .. ·:: .· .. : For re~ourc~.s ~~ at were (\ ~-) 

in decline before t~-~ - ~.P.~.'-'~.Hke · ·: marbled murrelets, recovery may f?e .~~ o,.e.__ 
of stabilizing the @:~~9-:.:,~:::population ~~ij[i.~ ... ).~.~- \§!!!~;~i:g . at a lower level than before the spill . ~S 
For some resources, little is known about their injury and recovery status, so it is difficult to 
define recovery. \ J ,.~ V\6 t' Cb v.V>~"tJ. 

s \'fl\ \ ".,.. f-t' ""'l.l ""'~ \-'" .... ' ~ 
Where f~~i:J+We prespill data exist, injury is inferred from f omparisons of iled and unoiled areas, IJ.I~ 
and recovery is usually defined as a return to conditions ~e to ose of unoiled areas. 
Because the differences between oiled and unoiled areas may have e the spill , 
statements of injury and objectives based on these differences are than in 
those cases where prespill data exist. 

=:·:·.· . ·=·-:.· #:~~~~!~~~~ 
': :.. ::::::,,.,: .. 

san be seme uncertainty associated with interpreting the significance of prespill population data 
since populations undergo natural fluctuations. ~:q::::~!t:@~iJ:Ii§~~::::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. 

s 
Full ecological recovery will have been achieved when the population of flora and fauna are 

" 
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again pr ent at former or prespill abundanc s, @{! healthy and productive, and there is a full 
complement of age classes a e- would have been present had the spill not occurred. 
A recovered ecosystem provides the s~·me functions and services as would have been provided 
had the spill not occurred. 

STRA.'fi!CIIiSI Plans of action 

A restoration strategy is a plan of aotion for achieving objootives. Eaoh ·;ear, throug_h its annual 
or multiyear work plan, the Trustee Couneil decides whieh strategies to implement. ~estoration 
strategies reflect consideration of eeosystem relationships. For aMample, the strategy for some 
injured resouroes inoludes researeh into why they are not reoovering, suoh as deolining or 
contaminated food sources or disruption of ecosystem relationships. 

In this scotian, restoration strategies are presented under three headings: Bielegioal ~esouroes, 
Other ~eseuroes, and SePriees. 

Biological Resources 
Beoause restoration strategies for biologioal resouroes depend on whether the resource is 
reoovering, strategies are subdivided into those for;reeovering resouroes, resourees that are not 
reoovering, and resourees whose reeoveP;{is unknown. 

ReeeveFing Rese1:1rees. The fast that a resouree is recovering suggests that nature will restore it 
without intervention. Consequently, restoration of reoovering resources will rely primarily on 
natural recovery. 

Because these resouroes are rece•rering, research into factors limiting recovery and general 
restoration projeets to aecelerate reeevery ma·; not be •.varranted. ~owe·1er, if a resource is net 
eMpected to recover fully en its own or if waiting fer natural reoo·,·ep; will oause long term harm 
to a eemmunity or ser\'ice, appropriate alternative means of restoration would be undertaken. 
l-labitat protection and monitoring are encouraged, as are general restoration projects that 
protect the resource from ether souroes of potential injury. (Restoration strategies under 
"Servioes" also apply to these reseuroes .) 

The restoration strategy for recovering reseuroes has three parts: 

• Rely en natural recoveP; 
• Monitor recover'( 
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• Protect injured resources and their habitats 

Resouroes Nat ReGoverlRg. EJwept for certain protective measures, attempts to restore these 
resources without !mowing •,;vhy 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. 

VVhere sufficient knm;vledge about ttie nature of injury mEists, the restoration strategy also 
encourages aetions to promote recovery. The populations of some of these resources are in a 
steep decline and may not recover vtithout help. Furthermore, some of these resources have 
subsistence or economic importanee and their recovery is linked to the recm,cery of these 
services. {Restoration strategies under "Services" also apply to these resources.) 

Research is encouraged, provided it helps explain vvhy a resource is not reeovering. Habitat 
proteetian 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, sustain, or accelerate recovery 
• Monitor recovery 
• Protect injured resources and their habitats 

Recovery UfllmoWR. 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 
mctent of injuries and the degree of recovery of these resources, restoration will rely primarilv 
on natural recovery, aided by monitoring and protective measures. 

Because the recovery of these resources is unknovm, and, in some cases, the injury poorly 
understood, research into factors limiting recovery and general restoration projects to accelerate 
recovery ma·r not be 'b'arranted. 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 resouroes whose recovery is unknown has three parts: 

. Rely on natural recovery . Monitor recovery . Protect injured resources and their habitats 

Other Resouroes 
Other injured resources include archaeological resources, designated wilderness areas and oiled 
sediment. The strategy for restoring archaeological resources seel<s to repair and protect injured 
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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 "Nilderness areas or wilderness stud•t areas. 

Servioes 
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 those 
services include clams, harbor seals, Pacific herring, pinl< 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 
resouree management or providing replaeement 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 plaee. 

£[[if*ll~~1@[@ii!JtW[~[mmt~1t:[:Objectives and Strategies by Resource and Service ··'"'''''""·'"'.,.,,.,.,.,.,.,.,.,.,.,.,.,.,.,.",.,.,.,.,.,.,.,.,.,.,.,., Injury Status and Recovery Objective 

ifiilal~PJ~'~ilfm~~:~fj~~~~~i~:i:~,::,_.l,,::-:·.. :·l::.,l,:._;: · ~~~~~~-~~~ 
e information in this section is expected to change over time 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 gf:i,im~@~M 
t'€lttivlW,· and f~aO.v~fyi:fobjectives and strategies ma'f Wilfchange in response to new l'df~i~~~t?.£fi 
i[ij~!!~-~,~ditio~';':·'·'A'v~·~t,heses for why resources are n~·t;'~covering are particularly su~·~·';'~'~l'!;Y;"'!'; 
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. 

Resources 

ARCHAEOLOGICAL RESOURCES 

Injury and Recovery 
Twenty-four archaeological sites @'f:f!P.fi:oU¢!]'il0~!;t~mare known to have been adversely affected by 
cleanup activities, or looting and ;~·~;:r~·i·i·;;;;··i·i·~-k-;d to the oil spill. ~Qru!llmro[Wil~i~~~i)811\l]~r!!~~*j').:~m§ 
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:~§%:Hrn:~mi~~!,pnjuries 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 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 

i~~~1~t~l~~~:i~~~~~i~m:;:~dn~h:h1~n;x~:~~:.:z!~~~~f:~i~1~~~~:q:~!~Y;:::~tf~,!~sa~~cca~~~~asna~~:: 
have not yet 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 ~Q:I!!J~i!{~;:;;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 lU!~~;~;;,;~~gfi§W::Smll~8.P:~~~~!;~:m;~::::~i~~~~~~:~!:l!~ij]~9Jm1 
Q'[j\8tB]~~;jl§';f:l!§i!:§J;j@!~i.i!ml~~~~l!9ni· 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. 
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BALD EAGLES 

Injury and Recovery 

BLACK 0YSTERCATCHERS 

Injury and Recovery 

oystorcatchors are recovering, although they may still be exposed to hydrocarbons when feeding 
in intertidal areas. 

Recovery Objective 
Black oystercatchors will have recovered when tho Prince William Sound population t~1i.9[~}:~j:j~f,g;::: 
attaff:t prespilllovols and 
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CLAMS 

Recovery Objective . 
. . ,~.: .. l g,m~g,::i,tti clams will have recovered when 

populations and productivity have returned to levels that would have prevailed in the absence 
of the oil spill (prospill data or ~:~nailed eontrol sites) . 

"""' 1\\(\L- -b l''"'~ 
COMMON MURRES 

" 

.:.::·. 

··:·:· .. · 
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Recovery Objective 
Common murres will have recovered when populations trends are inoreasing signifieantl'p' at 

index co ron i es ~!:¥~i~t~J9.tii~~::t:~:::er~§elnii~¥~1~:~:gfi~t::lfi~tm~r§~9~~ff!1Y:i!~i:i!J!!!.i:I!P.!f:l!:ilfm'-! 
b'6Ufld:t#fi:: in tl=le spill area and wl=len reprodustive timing and sueeess are (~Jormal bounds will 
:•'<·:-:.:.:~·:·~=·=·=·:·:.:.:.:.:-:·:·:·:-:-:-:.:. 

be determined by comparing produetivity data witl=l information from otl=ler murre eolonies in tl=le 
Gulf of Alasl<a and elsewl=lere.) 

CUTIHROAT TROUT 

( \tS \-~ 

Recovery_ Objective s-'t V~ \\ 6.... ..-

Cutthroat trout will have recovered when growth rates within oiled areas are c~e to 

those tor unoiled areas, ~llt::;~~!nS::::n~t?!li\IE49!91!'!1.~9Jr!ifi!sl~J~!f!!t§!~:t~ 

DESIGNATED WILDERNESS AREAS 
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Injury and Recovery 
The oil spill delivered oil in varying quan~ities to the waters adjoining the seven areas within the 
spill area designated §~j!§§Mir:i:§g!!~as w~lderness 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 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. 

/ \e•9 ~0 Lot" DOLLY VARDEN 

Recovery Objective 
Dolly Varden will have recovered when growth rates within oiled 
to those fef 1ntunoiled 

·:·:·:·:·:.:· 

Harbor Seals 

Injury and Recovery 
Harbor seal numbers were declining in Prince William Sound, 

before the s pi II. ~wre~B':~:~~:!~~:~~~~~~~~:Y:!~ili~~~~ 
··.;:· ·:· ··: 

stabilized. ~o;-,·ever, eounts during J3UJ3J3ing have eontinued to deoline. It is not known whioh 
oounts are the best indioator of J30J3ulation status. If the eonditions that were oausing the 
J30J3ulation to deeline before the SJ3ill have imJ:~reved, normal growth rna'( reiJ3Iaeo the animals that 
wore lost. l-lowever, if eonditions oontinue to be unfa·rorable, the affected J:IOJ3Uiation may 
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continue to decline. Harbor seals are a key subsistence resource 

William Sound. Subsistence hunting is ~ affected by,.,,,""''"'"'''::::::,:; 
tHtD'~ may be affecting tf:i~ijli~p;~~gffJ)!e:Uiharbor seal~ status. 

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

HARLEQUIN DUCKS 
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0~1' o~~rs·"""'')t•c. Sfec.,c>& SvC!\.. 0\l, 11'; s "' .. l\ t~~P.'jllctlu, 

b.ol'(f\\\lte- "'J o\• ~Dc""th. 11'10~-...} he.'"~ ~b-..t.. O'i~\JIJJ 

"'t ot\f'D 5 \.P''' i~ '1e"'") "H- +4- ~ r ~ l1 • 
INTERTIDAL ORGANISMS 

~.'~ .. TRe !ewer intertielal i!one anel •e t t +'- ·e1e11 · ·e1 1 ,.,. ' t some ex en , tne m1 e 1ntert1 a i!ene are reoovering . 
lmlowever, injuries persis'l: in tRe upper intertielal zone , espeeiall•r' on rooky sF1eltereel sRores. 
Reeevery ef tRis zone appears to elepenel, in part, on tRe return of aelult /=iie&s in large numbers. 

Recovery Objective 
Eaoh intertielal elevation 

KILLER WHALES 

Injury and Recovery 
:· 
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Injury and Recovery 
:·:.:·. 

Recovery Objective 
Marbled murrelets will have recovered ncreasing. N@ 

MUSSELS 

13 
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and t:~roduoti\·ity are higher 
trophio levels. 

PACIFIC HERRING 

Paoifie herrin§ studies have demonstrated eg§ mortality and larval deformities. Populations may 
have deelined, but there is unoertaint·r as to the full e)<tent and meehanism of injury. 1-lowever, 
the steaks and dependent fisheries in Prinoe William Sound are not health·r. as indioated by the 

14 
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PIGEON GUILLEMOT 

Injury and Recovery 

.. 
he pigeon 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 $9-~::;populations "!"r m~!1tDf~~::::NKmt~$P.N9.!'29.:09'::t§:f~afe stable 
or increasing. 

PINK SALMON 
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;;;~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 O)<tcnt and 
mechanism of injury. However, there is evidence of eontinued damage in some stocks from 
exposure to oil, and there vvore unexpectedly poor runs of both wild and hatchery stocks of pink 
salmon in Prince William Sound in 1 992 and 1 993. In 1 994, runs were still depressed but 
C><ceeded forecasts. 

· Recovery Objective 
Pink salmon will have recovered 

River Otters 

Injury and Recovery 
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Recovery Objective 

ROCKFISH 

Injury and Recovery 

rockfish w~~·~ recovered foil'~wing .the oil spill, .. ::, .. :.:·:::.:'. . ~::.!g .. 1, ~::tm~~:::~!R: 
l§~i~:li!~::::re~i~~qfi;llli~i~liglll!!a§!lllle~~::gil§f:i~ ,:'·;::::';::.::.::·:·:::'.':·,: other rockfish i;;:t.o;;;o\;~O:t<!>: 
e><pesed to hydrocarbons and shewed sublethal effects. ~Fffiefffi-&Fe;:tHI':i!R~ 

salmon fisheries :ip@~fij,i)jJY)jj[increased fishing pressures on rockfish, which may . ,: 
be affeetiA§ their"t'h·;···;~·-~·k·f·i;i, population. However, the P.fll!ni!~-extent aAd ffieehaAis!Tl of i~jury 
!:f\C.;U!Q~::::P:vrr~n!:~:~liY!llP:~:~ this species are unknown. 

Recovery Objective 
Without further study, ~~;recovery §§f:.,!J!y~::::cannot be defined. 

SEA OTTERS 

Injury and Recovery 

· ~· ~ 

reeeveriA§, but are eMpeeted to eveAtually reeover to their prespill pepulatioA. EMaetly what 
pepulatioA iAereases would eoAstitute reeo•t'ery is very uAeertaiA; as there are AO populatioA data 
freffi 1 98e to 1989, aAd the populatioA !Tla'f have beeR iAereasiA§ iA Eastem PriAee \Nilliaffi 
SeuAd duriA§ that tiffie. lA additioA, oAiy lar§e ohaA§es iA the populatioA oaR be reliably detested 
t,•,•ith ourreAt !TleasuriA§ teehAiques. However, there are reoeAt iAdioatioAs that the pattems of 
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juvenile and mid aged mortalities are returning to prespill eonditions . 

Recovery Objective 

SEDIMENTS 

Injury and Recovery 
With tidal action, oil penetrated deeply into cobble and boulder beaches that are relatively 
common on the rooky islands of 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 ::: ::;:;:. ihfti#~t. sfilit:'ffi.~~::~-&.rt*.ee~-:-4J'I-Ai~-wefe 
avoided during the eleanup . ..... · · · ...... 

Recovery Objective 
Sediments will have 

SOCKEYE SALMON 

cUrt?£• .. ~? 

s~ec'.._ I 18 
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Sookeye salmon in Red lake, Al<alura lal<e, and lakes in the Kenai Ri·1er system doolined in 
population eeeause of adult overeseapement in 1989. The Rod Lal<e system may ee recovering 
eeeause the planl<ton has reeovered and fry survival improved in 1 99a. 1-!owever, Akalura lake 
and the Kenai Ri·1er lal<es have not reeovered: smelt produetion has oontinued to deeline from 
those lal<es. In the Kenai River lakes, for e)(affiple, smelt produetion has deolined from ao million 
in 1989 to e million in 1 990 and to less than 1 million in 1 992 and 1 99a. 

Recovery Objective 
Sockeye salmon in the 

SUBTIDAL ORGANISMS 

.. -: · 



a • ._ ., ,. 

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 
~ « X 

. . 
the community composition, ago 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 tho oil spill. 

Services 

COMMERCIAL FISHING 
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Continuing injuries to commercial fishing may cause hardships for fishermen and related 
businesses. Each year that commercial fishing remains belmrv prespill le•.'els compounds the 
injury to the fishermen and, in many in~tances, the communities in which they live or \Nork. 

Recovery Objective 
Commercial fishing will have 

ulation 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. 

~~~w:Effif:~D!w:::m~lBYi~l~~~[m:~e;I~~~~ii~m~::§s~rl;mif:~ 
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 i.s 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 
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~ .. . . 
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. 

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. 

tmmD;::wM:~l!I@)!ft;!l!l~i:\:m!i§IN!rn::::§sP.N::::afli~s~l:f:~ 
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 w ill continue to play an important role in the restoration of passive uses. 

-\"'\ \5 ¥.~; 
~,..\ \..~ 
~ . Injury and Recovery 

Recreation and Tourism 

~ •../ The spill disrupted use of the spill area for recreation and tourism. Resources important for 

~~d ~ ~ :~:~li::~::~~nn~ ~~~:!~~~~!!!ii~!!f,!iP~~~,!~~~l~~1~~f~~i~c~~d:0~l=r ~:~~~sse;i~~t~~~a~~~~;ef~; 
L<~~ ~ recreation, and il1!ir!§,i,§§ll!:may decrease the quality of recreational experiences and discourage 

~r:u' recreational use of these beaches. 

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

.. - ~ 
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.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. 

~fllJJ®£~;~mmls::::m~:~lim~ltiU~lmi~lri~m;;~m~:m;::ai~~~mm:~:~ 
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 iftreatment 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. 

SUBSISTENCE 

Injury and Recovery 
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. 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 healthy and 

· · productive and exist at Pre spill I eve Is. !9~Jgg9j~i,[§fif:~)]ffi~I~~it%!lr~B;§lgi,][!]lifi1~1!12ill\p~gffif&I!%\J8l~!i,B,~li~ 
when people are confident that the resources are safe to eat. One indication that recovery has 
occurred is vvhen @n~1@fi~t~the cultural vah,Jes provided by gathering, preparing, and sharing food 
n:~~@i~!~g~::g:~:tare rei~t~g'~'a'ted into community life. 

Jff:9mi:~::;mmg;[li~~!B~Yi!N~l~fl~§~I~IU?:im~lt!EM!~sma 
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: 

24. 
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Promote recovery of subsistence as soon as possible. Many subsistence communities will be 
significantly harmed while waiting for resources used for subsistence to recover through natural 
recovery alone. Therefore, an objective of restoration is to accelerate recovery of subsistence 
use. This objective may be accomplished through increasing availability, reliability, or quality of 
resources used for subsistence, or increasing the confidence of subsistence users. Specifically, 
if subsistence harvest has not returned to prespill levels because users doubt the safety of 
particular resources, this objective may take the form of increasing the reliability of the resource 
through food safety testing. Other examples are the acquisition of alternative food sources and 
improved use of existing resources. However, all projects to promote subsistence must be 
related to an injured natural resource. See Policy 9 in Chapter 2. 

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

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

Monitor recovery. Monitor the · rec0very of resources used for subsistence. · Also monitor 
subsistence harvest. 
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Core Reviewers Meeting 
January 21, 1996 

Draft Agenda 

L Annual Meeting and SEA Review 

II. Revision of Chapter 5 of the Restoration Plan 

III. FY97 Invitation 

IV. Synthesis and Integration of EVOS Scientific Studies 

V. Other business 



SENT BY: 1-10-96 16:36 NPS ARO-REQ-+ 

United States Department of the Interior 

IN lll'J'I,YJ!Ul\~TCI. 

N36(AKSO.REQ) 

JB.Duary 10, 1996 

Memorandum 

NATIONAl. PARK SFRVI<.:~ 
A!:ub R~(IDal Offit:r. 

~!)25 Gamhrll Strer.t., Rnulll 107 
Am:horagr. Al..,.ka 99503-!HH'l 

To: Stan Senner. EVOS Restoration Office Science Coordinator 

9072767178i# 2/ 9 
l.t. I A_ .D 

from: Bud Rice, NPS Liaison to EVOS Restoration Office ~ £,; ..... 
Subject: Comments on Prelimirwy Draft of ChapterS (Recovery Objectives) 

Thank you for the opporumity to comment of the proposed wording of the Exxon Valdez Oil 
Spill Restoration Plan chapter on injury status and recovery objectives. In general the changes 
streamline and clarify the document. I have a few suggestions. I apologize for not getting these 
coamnents to you sooner. The recent federal fbrlough has haotpered my ability to respond earlier. 
Comments are given below. 

Table 1. Injured Resources: .Mussels are intertidal organisms, yet they ace Ji~od separately under 
the "Recovering, category. If we wiah to keep them separate, then I sugsest we note after 
intertidal organisms that this category does not include mussels. 

Table l, Page 2: The categories "Other'' and '•Services" just hang there without any connection to 
recovery status. The "other" category is confusing becau&e it is not a biological resource or 
servi~. However, sediment is a seologicaJ resource, and our definition of"uyured resow-ce" -P-6S$~ ~~ 
need not be limited to biological fonns. T recommend that sediment be pm in with injured - f "\.\ 
resources. Archeological resources and wilderness eould be put in with services where they were 
con!lidered in the habitat evaluations. Archeological resources were considered as a subset of 
cultural resources including archeological and historic properties. 

Page 1, Resource list: Should Designated Wilderness Areas be listed as a resource or service? 

Page 2. Objectives, Paragraph 2, .Last three sentences: This discUisiott focusea on resourcca and 
omits consideration of services and "other". I recommend revising these sentences to clarity this 
somewhat. I ~ggest: 

For resources where some prespiU data are available, there can also be uncertainty 
usociated with interpreting the significance of prespin population data because 
populations undergo natural fluctuations. Indicators of resource recovery include 
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increased numbers of individuals, reproductive success, improved growth and survival 
rates, and nonnal age and SCIX wmpuaitiun of thCJ injured population. 

Jl', Page S-6, Archeological Resources: This section appears to downplay the suspected injury. See 
t " documents produced for the workshop "'Five Years Later, 1994 What Have We Learned? EVOS 

~ ~....,f Forum" and the 1994 EVOS Status Report. Sections on Archeological Resources note that the 
~·"' lt.- spillllrea is estilllllted to contain over 3,000 sites of archeological and historic significance. 
~ (/C ;'}'.-. ~Though 24 are known to have been adversely affected as a remit ofEVOS, it is estimated that 
':\ , ~~~ftr over 100 sites were similarly atf~ed. Oil samp]es from the 2 of 14 sites have been analyzed, but , L vJ 
,~ ;.:~ ~ not yet interpreted. In other words, lab analyses have been completed. p ;;J ,.,..,.o 
6~ 1 f;.(~iJ. Page 7, Bald Eastes: This section, as others, waftles between discussion of~he s ·~nd 
1 ~ Prince Willjam Sound. I recommend starting with the spill-wide perspective n necking down 

0,_ to PWS. How many eagles are supported in the entire spill·atl'ected region. Wasn't the 250 or f!/1 - I"'~ 
,.~ ,tj~ so dead bald eagles from the entire spill-affected area? Could there have been other SUblethil · pW S 

j:'~o ""' affects to bald eagles other than reduced productivity that were not detected? 

Sl1 hi'~ / Page 7, Black Oystcrcat~hcrs: This section properly starts with the spill-wide perspective and 
narrows to considerations in PWS. 

Page 8, Common Loons. Recovery Objective: A recovery objective could be written now. but it 
...,~ ....L _,j.t., "- would not be very accurate or effective. I recommend revising the statement slightly to: 
-,y-r- t,hptj rf Y:" L,J ~ :,tJ~c; More information is needed on injury to common loons and their ret:tJvery status is needed 'l ,} -td .: fJe,vJ before a recovery objective can be articulated. I' ~ J 1,; rJ.r. ~~, 
~• II'"' )A ()nlv }#/OO() '~ ~ v-t~ ,l.tr' 
~J' (" ~ Page 8, Common Murres, Line I : I thought over 36,000 carcasSeJ of oiled birds were retrieved, t't'fl~} 

or does that number include animals in addition to birds? Also, line 4, delete the first "at". ~olff~ ,_:tJ;-f.t· 
Paae 9, Comrnon Murres, Recovery Objective: The phrase "normal bounds" is vague. I £'ound the 
former definition helpful. It seems that the tcnn "level'' would be better than 4'bouncla", which ~ 1 , .( 

connote& area more than population. 1' t trt.l '' /Mf"t'-t.-1 ~"'' ~~~ ~ ;~ Sh-11 t. i "'fA ,.,..c-.S ""71 }-$ 
' . ' ~~ ''*'Je ,, 

yf- 'fhe, II" ~ t"M .J S-f,.JI..l-5 • • II~ /.f ~ .J wit;',/, 
lt,..li#ttj•'/4,~ P~ 1~-bolly Varden, Reco~ Objective: Wha! e~y dow~ mean by the phrase "after is. -·~. 

~ ~11i'c- taking mto account geographic effects", and~o as this ac.;c~mplished? ;,.;.., 6, 1--":~.. •v:.•~ 
(A? ' ,-~ ~A~ W"'t- ,..,._ 4 .. ..c.- ~e ~Nf- M·<~r-C! -'A..l - v '7 '?' J' , • ~ r v 1 · ./ I" ,._ 

Vft ~ 
,,· ~ · Page 10, l'la.rbor Seals: Did llDY seal deaths occur outside PWS llS a result ofEVOS? Sentences 3 "':S, ~ .... 

-sr~ and 4 are a bit confusing. Ifthe postspiU surveys were conducted in 1991, then an 11% clrop in • 
·1],... ~Jc~~~ harbor seal numbers is about 6%/year after the 1989 spill. It would take 7 years to make a 43% 
'"'':ll \~1 drop in harbor seal numbers in oiled areas at a rate of6o/olyear. Does the writer intend to s.tate \ 
~~ ~ that since the 19_ postspill surveys, harbor seal populations in both oiled and unoiled areas 
1• If • continue to drop about ~At/year? qu 

1 
~... ~ .. ~L rt (4(lr'f- J'\'1 ~ . 

4111' 
Paac 11. Hutcquin Ducks: P450 measurements were high for harlequin dudes at Chief Cove on 
Kodiak Island after EVOS too. Should we ignore the effects outside the sound? Also, it needs 

t.)Jt, ~ ~w _._...-h\r,.J.. 
~I w .. "-'~....:t u,.. ~- Pvvs, ~,;r 

r f_ _, 't ltv. f. ~ V'f f64. }c.. ~-f-a,. f'r. ( ,.,.. lf(.oA '\row ' 

s.-r\«- "-'--. 1' ............... """'.: ~~). 
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to be emphasized somewhere that the spill occurred in early spring prior to out migration of 1 ~;; ~ .::' 
lwicquill ducks to their breeding grounds~ so populations and reproduction of harlequin ducks ~ ~ 
outside ofPWS may have been adversely affected too. -'!w•J 

Page 13, Killer Whales: The wording in this section seems slightly biased or overly~~ ;" 
Were the loAces measured in British Columbia "apparent ~rtality" or documentedoeaths? I rtf,_,_...,.,., -1o & c. . 
rtcoiiUilend deleting the word "only" before circumstantial. nd replacing the phrase "apparent 1 . A 

J_ "' "*'''.J. mortality" with reduttion. _, ,:t,.k, ,.., ... "~~ ~ '" 
.&..... ,k~·'lt 

, 'j) 11...J Page 13, Killer Whale, Recovery Objective: Can we find a better word than "realistic" to describe l4
1 

/' i :~ -_J_? 
>I +4 ,.. r- an appropriate recovery objective? What ia our goal, a short-term realizable recovery objective, -r ,. ~ r--
~~ Jisi,.~j-~' or something else? I think we should consult carefully with the Pis on Kil1er Whales to define a """'~ 
.,. /R.,X ~""': nable" recovery objective. -rht'f''' ~t<. Ktt/,. d.-. .. ~e J-~ WV'" 'f · 
.,. rc.J'~~ ~0 J. Ito c;. ...-r ,. Page 13, Murrelets: I don't know if'"'poorly studied" is the best descriptor; how about '"poorly 

known''? The studies conducted recently were well done. it's just that not many studies of' this 
secretive genu!' have been conducted. Also, Prince WilHam Sound is a subset of the northern Gulf 
of Alaska. So, 1 recommend rewriting the first sentence to state something like: 

The r.orthem Gulf of Alaska, iacluding Prince William Snund, is a key area in€) 
distributions of the poorly known marbled and Kittlitz's murrelets. F~D~.,., 

In paragraph 1, give they, ofKittHtz's murrelcts estimated to occur in the spill-affected.;;;:-~~~1f, ... ,e 
Also. the Marbled Muu.elet is pecies of Concern · n Alaska. (It was formerly listed as a 
category 2 species for threaten ered status in Alaska before that liat was put away.) 
I recommend deleting tbe word "prespur~ before rate of decline in paragraph 2. line 3. AJso, 
other types of murrelets perished in the spill (plllllkeet and ancient}, so 1 recommend inserting the 
ter~Jhramphus between 1,000 and murreJeu. s,f.., 'f"',,-~ciii"Ul f~!o4UA 0 

A __../_. .. 11&$ » ;. -
v 0 • • 0 0 ,.,-,-"•p(, "'"" ~ ...... 

Page: 14, Mussels, Recovery ObJective: This recovery obJecttvc seems too narrow. The previous 
phrase .. do not contain oil that contaminates higher trophic lcvcla" seoma better. Also, musael& , .,t. ,-.J.;~ 

. may contaminate predators by some means other than EVOS oilln~ 11-~.rc. '-N..- ,.,...,.,~ ;::;L S•~ 
~ '~ fl"u,/;"?, l,..,r :;rre ....,. ,~ . 

1f't ~' of~ ~ Page 15, Pigeon Guillemot: lf survey numbers have been so variable, how can we state with any 
N ~ ~\cti1. 2 certainty that guillemots were in decline before the spill? What we do have are morgue counts of 't ,_~~or'' guillemots and the subsequent estimated population losses. So, the loss is more certBin than any 

r .~· prespill decline or post spill recovery. This section, 118 with other sections, focuses on PWS and 
7 (fit • os ignores i,mpacts outside the sound. When did we ever determine that pigeon guillemot • >j/,4., .~rt. , f" !.eo 

~I~~ _..J.-
1 

populations in the spill-affected area outside PWS were stable or increasing? .- vJLI ~ s .f. i 11 "-"~ 
"'.,,. oftt. ~ 'P'-' ~ r''~ 
t, f G Page 18, Sediments, Paragraph 1, Line 5: Replace "at least at .. with iD at least. @ , ~4. 

Page 22, Passive Usc, InjUl)' and Recovery: I strongly endorse reference to the valuation surveys 
to define injury. ::r ... ~ -1- '""lr( {i.-c. fwJ """"""".t ) ""~ ti SW-4f•c.• ~ .I .I t 

Objr c.\ • 
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' .> ~ ~ f..t' 
,l's r,t4r, ..J,.,_Al~ 

A r• j ·f'• ' -J ,.r ..P~ ..t,_ st,. 11;z t s. 
Pase 22. Passive Use, Restoration Strategy: As we discussed at the retreat yesterday, 1 think 
more ia needed than avaUable scientific information, but the active outreach to and education of 
the public. 

Page 22. Recreation and Touri&m, Injury and Recovery, Paragraph 2: Affects to trappins of river 
otter arc also being felt now. Does this fall into this category or under a commercial use or 
subsistence category? ------.., 
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BARLEQVIN DU'C.KS 

Injury and Recovery 

Hfl11equln ducks feed ln lrttertidal and shallow subtidal habitats where most of the spined oil was 

initially stmnded. More tbu ZOO hlt.lequin ducks were found dead in 1989, mostly in Prlnoe 

William So·un.d, and many more &ctuaJly died throughout the spiU area. Contamln.at\t satnplu 

from harlequln dU(:ks collected t'rot'l1 western Kodlnk Archipelago ltld Prince William Sound 

post·spiU had higber conr.e:ntratlons ot hyd·rocarbon mctaboU'ttl thu sam plea ftom. harlequins 

collcetcd outside the spill affected area. Prespill data on harlequin populatiou and productivity 

are pllOr and com pllcated by possible &eo graphic diff'erenet.s in habitat quality. However, the 

summer populations in spilt affected areu 113 Priflce WWlam Sound ud the Gutf of Alaska. are 

small, only e. few tltousand birds, and there continues to be c.on~n. about poor rcpraduCltion and 

a. possible decline in numbera of malting birds in all areas. 

Recovery Objective 

llartequin duokra will ha.ve recovered when breoding and postbreedlna season densities and 

produetion of young retum tc prespU11ovell for thas~ apill af'tected a.reas whore pnNpUI data are 

available. F'or those spill affected areu where pre-splU dat! are not 8\'ailable recovery will be 

assumed to .have beert achieved whq popt1lationa and breedlngmdiet•are increui~& 

eoncurrentlt with no stl'Lti&tical dlft'eren<:e& being fo'Und between population density and 

productivity indices oftht oiled areas ss compared to unoiled areas oflike habitat. Because of 

the wide spread impacta of' the spill over a. ia.rse area of' sh.oreline in. Prince William Sound and 

tlte Oulf of AJaska $1\'.Wal dift'erinB habitats holding harlequin duclcJ are impacted. A .noJmal 

)lOpuJaticn··a&e-sex structure and reproduetive succe&s appropri.ate to the loea1 habitat of ea.c.h 

spill all'oetcd araa will indioato 'that recovery is undeTW'ay. 
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comments on Draft Injury Status and Recovery Objectives 

Archeological Resources 

by 

Tt~d Birkec:lal 
National Park Service 

The first part of thiG status report appears to ignore earlier 
reports(see Five X@ars Later; What Hove We Learned and the 
statua Report for 1994). Our specific comments follow: 

1. p.1, para. 1, first sentence: This sentence is misleading as 
written. It appears to imply that only 24 sites were injured. 
The 24 sites represent known sites that have yielded confirmed 
evidence of injury; they do not represent the entire universe of 
adversely impacted sites on public land in the oil spill area of 
effect. At no time have the Trustees funded a study to discover 
all or moat of the injured archeoloqical sites. statistical 
studies suggest that over 100 additional sites experienced 
similar levels of injury. We suggest adding a second sentence, 
similar to one that appeared in the 1994 status report--"It is 
estimated that over 100 additional sites on public land were 
similarly affected during the course of the spill event. 11 

2. p.6, para. 3: It would be helpful to provide some context to 
this injury data so it can be meaningfully interpreted by the 
public. If the historic preservation process ana other 
protective constraints had not been put into place in 1989 the 

. level of injury would have probably been significant1y greater. 
This is an important lesson. Thus, we wou1d suggest adding the 
following at the end of the third paragraph: "Tha majority of 
injuries to archeological sites occurred early in .l9B9, prior to 
the emplacement of what proved to be a very effective system of 
historic preservation eontraints and proteative actions. This 
system of constraints successfully limited injury to 
archeological sites from vandalism and oil spill cleanup actions 
in the sU))sequent months and yGc~.rs. •• 

3. p.6, para. 3, last sentence: The Auke Bay Laboratory 
Report(l995) on sediDent samples taken from two archeological 
sites in the oil spill study area show mixed results. All 
sedi•ent samples from one site produced hydrocarbons that are 
nprobahly derived from spilled Exxon Valdez oil; the samples from 
the other site yielded oil but the hydrocarbon analytes were "too 
frequently below detection limits to identify sources." other 
samples were collected, but these were not sent in for analysis 
because sample control or curation problems would make the 
results questionable. 
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We would suqqest changing the wording of the last sentence to 
somethinq like.--"Oil was visible in the intertidal zones of two 
the l4 sites monitored in 1993, and hydrocarbon analysis has 
shown that the oil at one of the sites was most probably derived 
from the spilled Exxon Valdez oil. Hydrocarbon levels at the 
second site were not sufficient to permit identification of the 
source or sources of the oil.n 
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Exxon Valdez Oil Spill Trustee Council 
Restoration Office 

645 G Street, Suite 401, Anchorage, Alaska 99501-3451 
Phone: (907) 278-8012 Fax: (907) 276-7178 

MEMORANDUM 

To: 

From: 

Re: 

Date: 

Restoration Work Force 
Agency Liaisons 
Legal Counsel 

Molly~~~ 
Executiv\ ~rector 

Preliminary Revised raft of Chapter 5 (Recovery Objectives) 

December 29, 1995 

Pages 5 and 32 of the Restoration Plan note that the plan is a dynamic document, 
subject to updating based on new information. On that basis, I have attached for your 
review a preliminary revised draft of Chapter 5 of the Restoration Plan. The next step 
in this process is for agency staff to review this at a macro level in order to identify 
areas where you believe there may be significant errors in fact or concept. It would be 
helpful if you could return your comments to Stan Senner by January 9, the date of 
the next meeting of the Restoration Work Force. 

Based on your comments and concerns, we will produce another, revised draft, which 
will be distributed to participants in the 1996 Restoration Workshop. This draft will be 
among the materials handed out at the workshop registration table on January 16th. 

These revised recovery objectives will be discussed at the workshop in breakout 
sessions on Thursday, January 18th, and with the core peer reviewers before they 
leave Anchorage. Based on this feedback, the Restoration Office staff will then make 
additional revisions and copies will be circulated to you and the Trustees. I will looking 
for the Trustees' "informed consent" s6 that this can be sent out for public comment in 
February, along with the FY 1997 Invitation. Following public comment, a final version 
will be prepared for Trustee Council action, probably at the same time as they 
consider the FY 1997 Work Plan. 

The primary focus of this revised Chapter 5 is on Injury Status and Recovery 
Objectives. We propose to delete the generic discussion of strategies, which is badly 
out of date, as well as the resource-specific strategies, which are better covered (and 
updated) through the annual Invitations. We propose to retain the strategies for the 

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

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



..... 

services, although they may still need to be revised. With respect to the status of 
Injury and Recovery, the discussion for each resource is opened with a statement or 
two of context and a description of why the resource or service originally was 
considered to be injured. Each discussion is closed with a few sentences regarding 
current status. In regard to the Recovery Objectives, the goal was to identify a goal 
that is realistic and measurable, given what we know about a resource or service's 
current status. 

An earlier draft of this document was reviewed by Dr. Spies and the core peer 
reviewers, but please identify where more work may be needed. Do not worry now 
about editorial details, although such comments are always welcome. Thank you for 
your help with this. Give Stan or me a call if you have any questions. 

enclosure (1) 

cc: Robert Spies 
Core peer reviewers 


