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o ~::Subject . 'EVOS Draft Update on lnjured Resourees

Date' e anday, August 23 19964 ‘lSPM
'Ongmal Subject

i EVOS Draft Update ori Enjured Resources Ccrmorants '

b ln revnewung the statements concermng the injury: and reoovew of
. - cormorants following EVOS; |-decided to review survey estimates of
cormorant populations before and after EVOS on the Kneai Peninsula.-

N ~Nishimoto and Rice (1987) surveyed the entire outer coast of the Kenai-

= Peninsula from-Gore Point.to Cape Resurrection, and Bailey and Rice

- surveyed randomty selected segments two: tlmes during the summer of

© 1989, In comparing survey results for cormorants between 7/86 and

L7189 we detected population decreases for all cormorant groups: . .
 pelagic cormorants, red-faaced cormorants, double-crested cormorants.
“and ‘unidentified: cormosrants ‘Number and percent changes for these o

- groups were as follows

Spec;es 1986 L f'i989‘ « Percent Change

Pelaglccormorant 593 - 330 L -44% o
' -Red-faced corm 187 o “74;6: - “-75%_;
| Double-crestedc 195 . 176 -10%

B ’}'VUmdentxfed cor. ‘65« e =11% o

: I don't have handy at my f ngertips the subsequent survey data S
obtained with FWS during spring and summer of 1990.- At any rate, 1

wonder if anyone can state whether cormorants have recovered'in the o

~ Gulf form effects of EVOS. | hope this information stimulates some

C debate and thought about impacts and restoration to these spemes that‘ ‘

R L may have been overlooked with- reﬂoect to E\!QS

* Pelor Ammato; Jeff Troutman; KATM Kodliak Office
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y @w!/ (’Counts on the outer Kenan Pemnsu!a ‘ oa’ t suggested that the drrect mortahty of cor‘ morants s
due to oil resulted i in: ‘fewer birds ir 2 : etenies in.1989 compared t0 1986.
,{!n addrtron, there ‘were statrstlcali_, —sngmfrca 't declmes m the estrmated numbers of cormorants :

. va(ai three specres comblned) in Pririce . Wl!ham Sound based on pre— and postsplll July ‘boat Vo
. SUTVeys (1972 73 v'1989-91); A'here were fewer cormorants in oiled’ than in unoiled parts of = .
- the Sound. More recent surveys'(1993 94} did not show an mcreasmg populatron trend since -~ . R

L the oil splll Wrth support from the Trustee Councll these boat surveys wrli be repeated in-
19986. A R . . oo
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The Alaska Predaton' Ecosystem Exper ment (APEX) pmject is lnvestngatmg the poss;ble lmk‘ B
_ ,'between pigeon guuliemot declines to the avaﬂabahty and abundance .of forage fush such as_ -

-~ Pacific’ hemng, -sand.lance, and capehn The Nearshore Vertebrate Predator (NVP) prOJect alsof S
‘ addresses the possnblhty that exposure to oil contmues to limit the gu:llemot s. recovery Bothv ' ”ew’_

i ~»Df0_|eCtS are supported by the Trustee Councn o
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Chapter 5
Injury Status and Recovery Objectives

The first part of this chapter discusses recovery objectives in general. The second part describes
the nature and extent of injury and recovery and specific recovery objectives for each injured
resource and service discussed in Table 2 in Chapter 4. Detailed information on injury and
recovery objectives can be found on the following pages:

Resource Page
Archaeological Resources . . . . ... ..ottt ii ittt teneennenoenas B
Bald EAGIES . c % o o 5 0n 5iee o ahis o e e e ) T 0 R AR B e Tt BRI AT 4
Black OystarCatOlers . . « « s vx s o 5 50 5 m s m w0 w5 5w s 56 66 bssssssensssnn 4
CIAIIS s o s mow s 0w 618 0 35 % e % e R SR MW WA A& S S 8 e B 5
ComiMGn LOOHS « . ov csmms inmimmimsin so s od s s e s ilas wnl e B
ComMBANUITES v wcun s s nmgsos dw s wn sins e s be s st sl oltl s 5
COMIOAMIS s o us oo BRI @ s ww s w6 vw s en o i 6eEoutsssonsns ool 6
CUtthIOBE THOUL s cssvonuvsnmisns s na s s RGN A& U6 ¥ B4 E S BIRIHDA &5 7
Designated Wilderness Areas ........ ...ttt et nnensans 7
LIS VAR |« w s nsabnundiasn e ma wbid s us s ue o0 o &4 v edteimas 7
MG TS oy v s snsonnsam e ddName s wk § = 6a @ et usiim s i Diransad: 8
HarleQuinDUEKS: . v sssnuvincinsimais @adms s @b s @os a5 55 0 068 53 8
Intertidal OrganisSms . . .. vt vttt ittt ettt e e 9
Killer Whales .. ...ttt ittt e ittt e sttt et ettt e e e eesas 10
KittIitz's MOITBIOE . o oca s saonmsuns s s na s nmmes R R s n® 656 & 6K R 10
Marbled Murrelets . .. ... .. ittt it ettt e 11
Mussels ......... R EA R E S E IR SRR EE IR B A T YT I 12
PEOIE PIOOING o oo v s s nondinmimsenssiisgssandsxhipts CEsE 1.2
Pieon GUIEMDE ., 66 icnvnopiasnnimnnsnnigpos sl dn =i s oo 13
Pink Salmon ............ e By e e e o e s U e e R 14
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 Objectives

The recovery objectives described in the following section are the measurable conditions that
“signal the recovery of individual resources.or services. In general resources.and services will
have recovered- when, they -returp: to. condmons that ‘would have eXISted had the sprll not‘
“occurred. In nature, however, popuiations often undergo large. natural changes and it is difficult
to predict conditions that would have existed in. the absence of the sprll Recovery, therefore
is ‘most realistically indicated by a return to ‘prespill conditions, which may be assessed by
comparisons of pre- and post-spill populations, by comparisons of populations or communities
“in oiled and unoiled areas, or, ldeaily, by both methods.. For resources that were in decline
before'the spill, like harbor seals, recovery may be deflned as the stabchzatton of a population,
even if it is stabilized -at a lower level than-existed before the spill.. In all cases, increased
: numbers of individuals, reproduct ive success sustained within normal bounds improved growth
“and survival rates, and normal age and sex composition of the rnjured popu!atron, among others, .
"are a l rndtcaters that recovery is undervxrat.fr

Full ecologrca! recovery wrll have been achreved when the populatrons of flora and fauna are
-again present at former or prespll! abundances, are health\; and productrve, and there is a tull‘
“complement of age classes at the level that would have been present had the ser not occurred.
A recovered ecosystem provides the same functnons and services as. would have been provnded‘

had the spill not occurred. S

Hnﬁu‘r‘} Status and Recot!ery ‘Oﬁbjef"ctﬁﬁve 1

This section descnbes the nature and extent of tn;ury and recovery and the recovery objective
~ for each .injured resource and service. Specific strategies to aohreve resgurce recovery
- objectives are described and updated in.annual invitations (e.g., /nvitation to"qumit Restoration
' Proposals for Federal Fiscal Year 1997) and work plans. The information in this section is
" expected to change as the restoration program adapts to new mformatlon For example,
Vpopuiatlon declines or sublethal effects may be documented for new resources, other resources
--may recover-or show signs- ‘that recovery is underway. Thus, the followmg descreptrons of the
- injury and recovery status and recovery objectives for nnjured resources and. lost or reduced
iservrces will change in response to new mformatlon condmons, and. sclentlﬂc ms&ghts ‘

New s‘cientific data w“i[] be incorporated into restoration decisions without the need to change
the Restoration Plan. However, changes will be reported in the Trustee. Council’s annual status :
*-report and; perrodlcally, Chapter. 5 of the Restoration Plan . tself will be updated

.
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- Resources
S . ARCHAEOLOGICAL RESOURCES ~ -
_"k‘lnjury and Recovery S | . , .
The oil-spill ‘area is bel eved to contam more than 3 OOO srtes of archaeologrcal and hrstoncal '

: srgnrf icance. Twenty~four archaeologrcal sites on public lands are known to have been aduersely -

" - affected by cleanup activities, or lootmg and vandalrsm linked to the’ oil spill. Additional siteson
_Y‘both public- and private lands were probably: rnjured but damage assessment studies were .
- limited to publrc land and not desagned to ldentn‘y all such sites. . : ‘

‘Documented lnjunes rnclude theft of surface artn‘ects, maskrng of subtle clues used to |dentn‘y
" and classtfy sites, ,vrolatron of ancrent bunal srtes, and destructron ‘of evrdence in layered
sediments. In addmon, vegetatlon has been drsturbed Wthh has exposed sites to accelerated
:.erosion. The effect of cil on soil chemrstry and orgamc remams may reduce or ellmrnate the

utility of radlocarbon datrng ln some srtes : : R ’

1'.;"Assessments of 14, sites. |n 1993 suggest that most of the archaeologlcal vandahsm that can
-be linked to the sprll occurred early in 1989, before adequate constraints were put into-place
- over the: actwrtres of orl spill clean-up personnel Most vandallsm took the form of * prospectmg
for hrgh yield sites. Once: these problems were recognrzed ‘protective measures were
implemented that successfully limited addltronal injury. In 1983, only two of the 14 sites'visited
‘showed signs of continued vandalism, but it is difficult to prove that this recent vandallsm was
-related .to the spill. Oil was visible in the intertidal zones of two of the 14 srtes ‘monitored in’
1993 and hydrocarbon analysrs has shown that the o:l at one of the srtes was most probably
- from the. éExxon Vafdez spill. Hydrocarbon levels at the second sites ‘were not sufflczent to
permrt rdent;flcatron of the source or sources of the orl ‘ ‘ '

/ or'i‘ng:’;otga'rc,' _eologlcal srtes in 1994 and 1995 found no evndence of new damage from ,
‘vandallsm The presence of oil i is bemg determlned in. sedlment samples taken frorn tour sntes
+in'1995.- : R : S co

r*:None of the archaeologrcal artrfaots collected dunng the sprll response damage assessmeént, or
" restoration programs is stored wrthrn the spill area. ’These artrfacts are stored in the University
of Alaska Museum in Farrbanks -and in: the Federal Burldrng in Juneau: Natrve commun:tres in.
'_the spill area have. expressed a strong mterest in havrng them returned to the spill area for
'5'l~.storage and drsplay : :
The Alutnq Arohaeologncal Reposrtory m Kodrak whose constructron ‘costs were partly funded
:ibythe Trustee Council, is the only physrcally appropr:ate artrfact storage facility inthe spill. area. ‘

. in 1995 the Trustee Councrl approved funds for. development of a comprehensrve communrty

“plan for restoring archaeologrcal resources in Prmce erliam Sound and lower Cook .Inlet,
including strategies for storsng and drsplay:ng artafacts at appropnate facrlrtles wsthm the sprll
; area . ) ) . A :




Recovery Objective

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

BALD EAGLES

Injury and Recovery

The bald eagle is an abundant resident of coast lines throughout the oil-spill area. Prince William
Sound provided year-round and seasonal habitat for about 5,000 bald eagles. A total of 151
eagle carcasses was recovered following the oil spill, and, within Prince William Sound, it is
estimated that about 250 bald eagles died as a result of the oil spill. There were no estimates
of mortality outside the sound, but there were deaths throughout the oil-spill area.

In addition to direct mortalities, productivity was reduced in oiled areas of Prince William Sound
in 1989. Productivity was back to normal in 1990 and 1991, and an aerial survey of adults in
1995 indicated that the population has returned to or exceeded its prespill level in Prince William
Sound.

Recovery Objective
Because the Prince William Sound population and productivity are at or above prespill levels, the

bald eagle has recovered from the effects of the Exxon Valdez oil spill.
BLACK OYSTERCATCHERS W 1 M
Injury and Recovery

Black oystercatchers spend their entire lives in or near intertidal habitats and are highly
vulnerable to oil pollution. Currently, it is estimated that 1,500-2,000 oystercatchers breed in
south-central Alaska. Only nine carcasses of adult oystercatchers were recovered following the
spill, but it has been estimated that actual mortalities may have been as high as, but probably
did not exceed, 20 percent in the spill area.

In addition to direct mortalities, breeding activities were disrupted by the oil and clean-up
activities. In comparison with black oystercatchers on the largely unoiled Montague Island,
oystercatchers at heavily oiled Green Island had reduced hatching success in 1989 and their
chicks gained weight more slowly during 1991-93. Interpretation of these data on reproductive
performance, however, are confounded by lack of prespill data. Productivity and survival of
black oystercatchers in Prince William Sound have not been monitored since 1993, and the
recovery status of this species is not known.



Recovery Objective

Black oystercatchers will have recovered when the population returns to prespill levels and
reproduction is within normal bounds. An increasing population trend and comparable hatching
success and growth rates of chicks in oiled and unoiled areas, after taking into account
geographic differences, will indicate that recovery is underway.

CLAMS

Injury and Recovery

The magnitude of impacts on clam populations varies with the species of clam, degree of oiling,
and location. However, data from the lower intertidal zone on sheltered beaches suggest that
little-neck clams and, to a lesser extent, butter clams were killed and suffered slower growth
rates as a result of the oil spill and clean-up activities. In communities on the Kenai Peninsula,
Kodiak, Prince William Sound, and Alaska Peninsula, concern about the effects of the oil spill
on clams and subsistence uses of clams remains high.

Recovery Objective
Clams will have recovered when populations and productivity have returned to levels that would
have prevailed in the absence of the oil spill, based on prespill data or comparisons of oiled and

unoiled sites. //M’“%
COMMON LOONS ,{ Mﬂjﬁk :
Injury and Recovery

Carcasses of 395 loons of four species were recovered following the spill, including at least 216
common loons. Current population sizes are not known for any of these species, but, in general, loons
are long-lived, slow-reproducing, and have small populations. Common loons in the oil-spill area may
‘number only a few thousand, including only hundreds in Prince William Sound. Common loons
injured by the spill probably included a mixture of resident and migrant birds, and their recovery status
is not known. :

Recovery Objective
No realistic recovery objective can be identified without more information on injury to and the
recovery status of common loons.

COMMON MURRES

Injury and Recovery

About 30,000 carcasses of oiled birds were picked up following the oil spill, and 74 percent of
them were common and thick-billed murres (mostly common murres). Many more murres died
than were actually recovered, and it is estimated that the spill-area population declined by about
40 percent, including at index colonies at Resurrection Bay, the Chiswell, Barren, and Triplet

5



islands, and Puale Bay. In addition to direct losses of murres, there was evidence that the
timing of reproduction was disrupted and productivity reduced. Interpretation of the effects of
the spill, however, is complicated by incomplete prespill data and by indications that populations
at some colonies were in decline before the oil spill.

Postspill monitoring of productivity at the colonies in the Barren Islands indicates that
reproductive timing and success were again within normal bounds by 1993. Numbers of adult
murres were last surveyed at those same colonies in 1 994/and, at that time, the local population
had not returned to prespill levels.

Recovery Objective
Common murres will have recovered when populations at index colonies have returned to

prespill levels and when productivity is sustained within normal bounds. Increasing population
trends at index colonies will be further indication that recovery is underway.

%O\A CORMORANTS

Injury and Recover

Cormorants are large, fish-eating birds, that spend much of their time on the water or perched
on rocks near the water. Three, and sometimes four, species are found within the oil-spill area.

Carcasses of 838 cormorants were recovered following the oil spill, including 418 pelagic, 161
red-faced, 38 double-crested, and 221 unidentified cormorants. Many more cormorants
probably died as a result of the spill, but their carcasses were not found.

~ No regional population estimates are available for any of the cormorant species found in the oil-
spill area. The latest information from the U.S. Fish and Wildlife Service Alaska Seabird Colony
Catalog gives counts of 7161 pelagic cormorants, 8967 red-faced cormorants, and only 1558
double-crested cormorants in the oil-spill area. These are direct counts, not overall population
estimates, but they suggest that population sizes are small. In this context, it appears that
injury to all three cormorant species may have been significant.

In addition, there were statistically-significant declines in the estimated numbers of cormorants
{(all three species) in Prince William Sound comparing boat pre- and post-spill surveys in July,
including comparisons of oiled versus unoiled areas. Those surveys have not shown any
increasing population trend since the oil spill.

Recovery Objective ED[ J‘

Pelagic, red-faced, and double-crested cormorants when their populations return to prespill levels
in the oil-spill area. An increasing population trend in Prince William Sound will indicate that
recovery is underway.



CUTTHROAT TROUT
Injury and Recovery '
Prince William Sound is at the northwestern limit of the range of cutthroat trout, and few stocks
are known to exist within the sound. Local cutthroat trout populations rarely number more than
1,000 each, and the fish have small home ranges and are geographically isolated. Cutthroat
trout, therefore, are highly vulnerable to exploitation, habitat alteration, or pollution. Following
the oil spill, cutthroat trout in a small number of oiled index streams grew more slowly than in
unoiled streams, possibly as a result of reduced food supplies or exposure to oil, and there is
concern that reduced growth rates may have led to reduced survival. The difference in growth*
rates persisted through 1991. No studies have been conducted since then, and the recovery
status of this species is not known.

Recovery Objective
Cutthroat trout will have recovered when growth rates within oiled areas are similar to those for
unoiled areas, after taking into account geographic differences.

DESIGNATED WILDERNESS AREAS

Injury and Recovery

The oil spill delivered oil in varying quantities to the waters adjoining the seven areas within the
spill area designated as wilderness areas and wilderness study areas by Congress. Qil 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. Although activity levels on
these wilderness shores have probably returned to normal, at some locations there is stil[
residual oil. : '

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 M

Injury and Recovery

Like the cutthroat trout, there was evidence that Dolly Varden grew more slowly in oiled
streams than in unoiled streams , and there is concern that reduced growth rates may have led
to reduced survival. However, no data have been gathered since 1991, and the recovery status
of this species is not known.
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Recovery Objective
Dolly Varden will have recovered when growth rates within oiled streams are comparable to
those in unoiled streams , after taking into account geographic differences.

HARBOR SEALS

Injury and Recovery
. Harbor seal numbers were declining in the Gulf of Alaska, including in Prince William Sound,
, before the oil spill. Exxon Valdez oil impacted harbor seal habitats, including key haul-out areas
Rand adjacent waters, in Prince William Sound and as far away as Tugidak Island, near Kodiak.
réstimated mortality as a direct result of the oil spill was about 300 seals in oiled parts of Prince
QWViHiam Sound. Based on comparisons of surveys in 1988 and then in 1989 after the oil spill,
'{f seals in oiled areas had declined by 43 percent, compared to 11 percent in unoiled areas.

When a population declines it means that deaths exceed birtﬁg and harbor seals in both oiled v\)y’

and unoiled parts of Prince William Sound have continued to declin i the
994, the average estimated annual rate of decline{adjusted for time of day and
< 8, is about 6 percent. Changes in the amount or quality of food may have an

initial cause of this long-term decline. Although there is no evidence that such factors as
g predation by killer whales, subsistence hunting, and interactions with commerical fisheries
caused the decline in the harbor seal population, these are among the on-going sources of

ﬁ mortality.

§\§ Harbor seals have long been and continue to be a key subsistence resource in the oil-spill area.

Subsistence hunting is affected by the declining seal population, and lack of opportunities to

these marine mammals

3 5 hunt seals has changed the diets of subsistence users who traditionally had relied heavily on

2 ) Recovery Objective ' - Is
g "Recovery will have occurred when harbor seal populatlon tremds—ere stable or increasing.

o dn Fin b Al sty T

HARLEQUIN Ducks

Injury and Recovery

Harlequin ducks feed in intertidal and shallow subtidal habitats where most of the spilled oil was
initially stranded. More than 200 harlequin ducks were found dead in 1989, mostly in Prince
William Sound; many more actually died throughout the spill area. Since the oil spill occurred
in early spring, before wintering harlequins had left the oil-spill area, the impacts of the oil spill
may have extended beyond the spill area. The geographic extent of these impacts is not known.

Bile samples from harlequin ducks and Barrow’s and common goldeneye collected in eastern and
western Prince William Sound and in the western Kodiak Archipelago in 1989-90 had higher



concentrations of hydrocarbon metabolites than a small number of samples from harlequins and
goldeneye collected at Juneau. Prespill data on harlequin populations and productivity are poor
and complicated by possible geographic differences in habitat quality. However, the summer
‘population in Prince William Sound is small, only a few thousand birds, and there continues to
be concern about poor reproduction and a possible decline in numbers of molting birds in
western versus eastern parts of the Sound.

Recovery Objective

Harlequin ducks will have recovered when breeding and postbreeding season densities and
production of young return to prespill levels. A normal population age- and sex-structure and
reproductive success, taking into account geographic differences, will indicate that recovery is

underway.
\/f nCN\S z-ﬁ%wj

INTERTIDAL COMMUNITIES ) ‘
e
Injury and Recovery '

Portions of 1,500 miles of coastline were oiled by the spill in Prince Wiiliam Sound, on the Kenai
and Alaska Bﬁninsulas, and in the Kodiak Archipelago. Both the oil and intensive clean-up
activities had significant impacts on the flora and fauna of the intertidal zone, the area of beach
between low and high tides. Intertidal resources are important to subsistence users, sea and
river otters, and to a var@ity of birds, including black oystercatchers, harlequin ducks, surf
scoters, and pigeon guillemots.

Impacts to intertidal organisms occurred at all tidal levels in all types of habitats through the oil-
spill area. Many species of algae and invertebrates were less abundant at oiled sites compared
to unoiled reference sites. Other opportunistic species, including a small barnacle, oligochaete
- worms, and filamentous brown éjgae, colonized shores where dominant species were removed

by the oil spill and clean-up activities. The abundance and reproductive potential of the common

seaweed, Fucus gardneri (known as rockwesd or popweed), was also reduced following the
spill.

On the sheltered, bedrock shores that are common in Prince William Sound, full recovery of
Fucus is crucial for the recovery of intertidal communities at these sites, since many invertebrate
organisms depend on the coverg provided by this seaweed. Fucus has not yet fully recovered
in the upper intertidal zone on shores subjected to direct sunlight, but in many locations,
recovery of intertidal communities has made substantial progress. In other habitat types, such
as estuaries and cobble beaches, many species did not show signs of recovery when they were
last surveyed in 1991.

I



Recovery Objective

Intertidal communities will have recovered when community composition on oiled shorelines is
similar to that which would have prevailed in the absence of the spill. Indications of recovery
are the reestablishment of important species, such as Fucus at sheltered rock sites, the
convergence in community composition on oiled and unoiled shorelines, and the provision of

adequate, uncontaminated food supplies for top predators in intertidal and nearshore habitats. o,

KILLER WHALES

Injury and Recovery

More than 100 killer whales in 6 "resident” pods regularly use Prince William Sound within their
ranges. Other whales in "transient” groups are observed in the sound less frequently. There
has been particular concern in Prince William Sound about the resident AB pod, which numbered
36 animals prior to the spill. Fourteen whales disappeared from this pod in 1989 and 1990,
during which time no young were recruited into the population. Although four calves were
added to the AB pod during 1992-94, surveys in 1994 and 1995 indicate the loss of five more
whales. The link between the losses and the oil spill is only circumstantial, but the probable
mortality of killer whales in Prince William Sound following the spill far exceeds rates for pods
in British Columbia and Puget Sound over the last 20 years.

The AB pod may never regain its former size, but overall numbers within the major resident killer
whales pods in Prince William Sound are at or exceed prespill levels. There is concern, however,
that a decline in resightings of individuals within the AT group of transient killer whales has
accelerated following the oil spill.

Recovery Objective
Killer whales will have recovered -when the number of individuals in th is stable or

increasing relative to the status of other major resident pods in Prince William Sound.

KiTTuTZ'S MURRELET

Injury and Recovery

The Kittlitz's murrelet is only found in Alaska and portions of the Russian Far East, and a large
fraction of the world population, which may number only a few tens of thousands, breeds in
Prince William Sound. The Kenai Peninsula coast and Kachemak Bay are also important
concentration areas for this species. Very little is known about Kittlitz’s murrelets. However,
they associate closely with tidewater glaciers and nest on scree slopes and similar sites on the
ground.

Seventy-two Kittlitz’s murrelets were positively identified among the bird carcasses recovered

after the oil spill. Nearly 450 more Brachyramphus murrelets were not identified to the species
level, and it is reasonable to assume that some of these were Kittlitz’s. In addition, many more
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murrelets were killed by the oil than were actually recovered. One published estimate places
direct mortality of Kittlitz’'s murrelets from the oil spill at 1,000-2,000individuals, which would
represent a substantial fraction of the world population.

Because of the highly patchy distribution of Kittlitz's murrelet, the difficulty of identifying them
in the field, and the fact that so little is known about this species, the recovery status of the
Kittlitz’'s murrelet is not known. The Trustee Council has funded an exploratory study on the
ecology and distribution of this murrelet starting in 1996.

Recovery Objective
No recovery objective can be identified for Kittlitz’s murrelet at this time.

MARBLED MURRELET

Injury and Recovery

The northern Gulf of Alaska, including Prince William Sound, is a key area of concentration in
the distribution of marbled murrelets. The marbled murrelet is federally listed as a Threatened
species in Washington, Oregon, and California; it is also listed as Threatened in British Columbia.

The marbled murrelet population in Prince William Sound had declined before the oil spill. The
causes of the prespill decline are unknown, but may be related to changing food supplies. Itis
not known whether the murrelet population was still declining at the time of the oil spill, but the
spill caused additional losses of murrelets. Carcasses of nearly 1,100 Brachyramphus murrelets
were found after the spill, and about 90 percent of the murrelets that could be identified were
marbled murrelets. Many more murrelets were actually killed by the oil than were found, and
it is estimated that as much as 7 percent of the marbled murrelet population in the oil-spill area
was killed by the spill.

Population estimates for murrelets are highly variable. Postspill boat surveys do not yet indicate
any statistically significant increase in numbers of marbled murrelets in Prlnce William Sound.
Nor is there evidence of any further decline.

Recovery Objective

1 S
Marbled murrelets will have recovered when L,population trends-are stable or increasing. Stable
or increasing productivity will be an |nd|cat|on that recovery|is underway.
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© MUSSELS
Injury and Hecovery - : : : ,
.Mussels .are an lmportant prey specues in the nearshore ecosystem throughout the il splll -area, -
- and beds of mussels provide: physical stablllty and habitat for other organismsin the intertidal
. zone. . For these reasons, mussel beds were purposely left alone dunng Exxon Vafdez clean -up
operatlons ' : T

In 1991 "high concentrations of relatively unweathered oil were found in the mussels and
underlying byssal mats and sediments in certain dense mussel beds. The biological significance
" of oiled mussel beds is not known, but they are potentral pathways of oil contamination for local
“populations of harlequin ducks, black oystercatchers, river otters, and juvenile sea otters, all of

which feed to some extent on mussels and show some signs of continuing injury. -

At least 70 mussel beds in Prince William Sound are known still to have oil residue, and 12 of
N them were cleaned on an experlmental basis in 1994, By August 1995, these beds showed a
98 percent reduction in oil in the replacement sedlments, compared to what had been there .
before. Mussel beds along the outer Kenai Penlnsula coast the Alaska Penlnsula, ‘and Kodiak

- f;Archlpelago were surveyed for the presence of oil in 1992, 1993, and 1995. Hydrocarbon

. concentrations in mussels and sediments at these Gulf of Alaska smes is generally lower than
~ for sites. in:the Sound but at some srtes substantlal concentratlons persrst

Subsrstence users continue to be concerned about contamlnatlon from orled mussel beds. The
Nearshore Vertebrate Predator prolect is focusmg on mussels as a- key prey spemes ‘and
component of the nearshore ecosystem : :

v 'Recovery Ob}ectwe :
: Mussels will have recovered when concentrattons .of oil in the mussels and in the sediments
. below mussel beds reach background levels, do not contaminate their predators, and do not
) affect subsrstence uses SRS

PACIFIC HERRING

- e

T

lngury and Recovery . : - : : ‘
Pacific herring spawned in intertidal anid subtidal habltats in Prlnce Wllllam Sound shortly after
" the oil spill. ‘A significant fractlon of these spawmng habitats as well as herring staging areas
in the: sound were contamlnated by oil. Field studies conducted in 1989 and 1990 documented
lncreased rates of-egg- mortallty and larval deformities in oiled versus unoiled areas. Subsequent
Iaboratory studies confirm that these effects can be caused by exposure to £xxon Valdez oil,
but the srgnlf:c‘ance of: these mjunes at a population level is not known .

The 1988 pr‘e’s’p‘ill year-ciass ’o‘f*Pa‘c‘:iT‘flc.herring was very strong in Prince William Sound, and, as
. a result, the estimated peak biomass of spawning adults in 1992 was at a record level. In
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1993, however, there was an unprecedented crash of adult herring. A viral disease and fungus
were the probable agents of mortality, and the connection between the oil spill and the disease
outbreak is under investigation. Numbers of spawning herring in Prince William Sound have
remained depressed through the 1995 season. Preliminary results from the Sound Ecosystem
Assessment (SEA) Project indicate the possible significance of pollock as both competitors with
and predators of herring, which may indicate that there in a connection between the lack of
recyjtment of strong year classes of herring and the presence of large numbers of pollock in
Prince William Sound.

Pacific herring are extremely important ecologically as well as commercially. Reduced herring
populations could have significant implications for both their predators and their prey, and the
closure of the herring fishery from 1993 through 1995 has had serious economic impact on
people and communities in Prince William Sound.

Recovery Objective

Pacific herring will have recovered when the next highly successful year class is recruited into
the fishery and when other indicators of population health are sustained within normal bounds
in Prince William Sound.

PIGEON GUILLEMOT

Injury and Recovery

Although the pigeon guillemot is widely distributed, nowhere does it occur in large numbers or
concentrations. Because guillemots feed in shallow, nearshore waters, both they and the fish
they prey on are vuinerable to oil poliution.

Like the marbled murrelet, there was evidence that the pigeon guillemot population in Prince
William Sound had declined before the spill. The causes of the prespill decline are unknown. It
is estimated that 10-15 percent of the Gulf of Alaska population may have died in the spill, and
declines along oiled shorelines in Prince William Sound were greater than along unoiled
shorelines. ' . :

Numbers of guillemots recorded on boat surveys are highly variable, and there is not yet any
statistically significant evidence of a postspill population increase. The factors responsible for
the guillemot’s prespill decline may negate or mask recovery from the effects of the oil spill.

Recovery Objective
Pigeon guillemots will have recovered when the population in Prince William Sound is stable or
increasing. Sustained productivity within normal bounds will be an indication that recovery is

underway.
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PINK SALMON

Injury and Recovery

About 75 percent of wild pink salmon in Prince William Sound spawn in the intertidal portions
of streams and were highly vulnerable to the effects of the oil spill. Hatchery salmon and wild
salmon from both intertidal and upstream spawning habitats swam through oiled waters and
ingested oil particles and oiled prey as they foraged in the sqund and emigrated to sea. As a
result, three types of early life-stage injuries were identified: First, growth rates in juvenile pink
salmon from oiled parts of Prince William Sound were reduced. Second, there was increased
egg mortality in oiled versus unoiled streams. A possible third effect, genetic damage, is under
investigation.

In the years preceding the spill, returns of wild pink salmon in Prince William Sound varied from
a maximum of 21.0 million fish in 1984 to a minimum of 1.8 million in 1988. Since the spill,
returns of wild pinks have varied from a high of about 14.4 million fish in 1990 to a low of
about 2.2 million in 1992. There is particular concern about the Sound’s southwest
management district, where returns of both hatchery and wild stocks have been generally weak
since the oil spill. Because of the tremendous natural variation in adult returns, however, it is
difficult to attribute poor returns in a given year to injuries caused by Exxon Valdez oil. For pink
salmon, mortalities of eggs and juveniles remain the best indicators of injury and recovery.

Evidence of reduced juvenile growth rates was limited to the 1989 season, but increased egg
mortality persisted in oiled compared to unoiled streams through 1993. The 1994 and 1995
seasons were the first since 1989 in which there were no statistically significant differences in
egg mortalities in oiled and unoiled streams. These data indicate that recovery from oil-spill
effects is underway.

The Sound Ecosystem Assessment (SEA) Project is exploring oceanographic and ecological
factors that influence production of pink salmon and Pacific herring. These natural factors are
likely to have the greatest influence over year-to-year returns in both wild and hatchery stocks
of pink salmon. ' . :

Recovery Objective

Pink salmon will have recovered when population indicators, such as growth and survival, are
within normal bounds and there are no statistically significant differences in egg mortalities in
oiled and unoiled streams for two years each of odd- and even-year runs in Prince William
Sound.
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. River Otters | -

Injury and Recovery o : S
. River otters have a iow densxty and an unknown popu!atron stze in Prlnce Wlliram Sound and
: therefore it is hard. to assess oil-spill effects Twelve. otter carcasses were found followmg the

- spill, but the actual mortahty is not’ kncwn Stud|es conducted durlng 1989 1991 identified

several differences between otters in oiled and unoiled areas in Prince William Sound, including:
biochemical ewdence of exposure to hydrocarbons or other sources of stress, reduced diversi ity

, ”"’ln prey species; reduced body size (length- welght) and mcreased temtory size. Since there

'were no prespill-data and samp!e srzes were small rt xs not clear that these dlfferences are thef
“resultof the oil. spuil , : ~ R

~The Nearshore Vertebrate Predator pl’OjBCt lnow underway, will shed new Irght on the status of' .
the river otters. In 1995 the Alaska Board of Game used its emergency authonty to restrict”

- trapping of river otters in western Prince William Sound to ensure that the resu!ts of this study
are not compromtsed by the remcvai cf anlmals frcm study areas on Jackpot and nght rslands V

, Reoovery Objectwe ‘ ' e
The river otter will have recovered when blochemucal mdrces of hydrocarbon exposure or other
stresses and indices of habitat use are srmslar between oiled and unorled areas of Prmce erham
N 7Sound after taklng into. account any geographrc dlfferences ‘ : ‘

. RockrisH

~ Injury and Recovery - :
- Very little:is known about rockflsh populatrons in the northem Guif of A!aska A small number

“»of dead adult rockfish was: recovered. foi!owmg the ol splll and autops:es of five spec1mens

indicated-that oil ingestion was the cause ‘of death. Ana[ysrs of other rockfish-showed exposure
to hydrocarbons and sublethal effects In addltron closures to salmon fisheries apparently
increased fishing pressures on ‘rockfish, “which- may have adversety affected the rockfish
- population. However, the orﬂgmal extent of mjury and the currentrecovery atatus of this species .
- are unknown I A T o

s Recovery Obgectwe

B "‘-No recover»,r cbjectnve can be deflned
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Injury and Recovery
By the late 1800s, sea otters had been eliminated from most of their historical range due to
excessive fur harvesting by Russian and American fleets. Surveys of sea otters in the 1970s
and 1980s, however, indicated a healthy and expanding population, including in Prince William

Sound, prior to the oil spill. Sea otters are today an important subsistence resource for their
furs.

About 1,000 sea otter carcasses were recovered following the spill, although additional otters
probably died but were not recovered. In 1990 and 1991, higher-than-expected proportions of
prime-age adult otters were found dead in western Prince William Sound, and there was
evidence of higher mortality of recently weaned juveniles in oiled areas. By 1992-93,
overwintering mortality rates for juveniles had decreased, but were still higher in oiled than in /
unoiled parts of the/sound.

Based on boat surveys conducted in Prince William Sound, there is not yet statistically
significant evidence of an overall population increase following the oil spill (1990-1994). This
lack of a significant positive trend, however, may result from a lack of statistical power in the
survey, which will be repeated in 1996.

Based on the insights of local observers, it is evident that the sea otter is abundant in much of
Prince William Sound. There is no evidence that recovery has occurred, however, in heavily
oiled parts of western Prince William Sound, such as around northern Knight Island. The
Nearshore Vertebrate Predator project, which was started in 1995, should help clarify the
recovery status of the sea otter in the western found. /
Recovery Objective . ' ‘
Sea otters will have recovered when the population in oiled areas returns to its prespill
abundance and distribution. " An increasing population trend and normal reproduction and age
structure in western Prince William Sound will indicate that recovery is underway.

5 M
: SEDIMENTS

&

Injury and Recove

Exxon Valdez oil penetrated deeply into cobbie and boulder beaches that are common on
shorelines throughout the spill area, especially in sheltered habitats. Cleaning removed much of
the oil from the intertidal zone, but visually identifiable surface and subsurface oil persists at
many locations.

The last comprehensive survey of shorelines in Prince William Sound was in 1993, and it

included 45 areas of shoreline known from the clean-up to have had the most significant oiling.
That survey indicated that heavy subsurface oil had decreased by 65 percent since 1991, and
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that surface oil had decreased by 50 percent over the same time period. Surveys also have
indicated that remaining shoreline oil in the sound is relatively stable and, by this time, is likely
to decrease only slowly,

In 1995, a shoreline survey team visited 30 sites in the Kodiak Archipelago that had measurable
or reported oiling in 1990 and 1991. The survey team found no oil or only trace amounts at
these sites. The oiling in the Kodiak area is not persisting as it is at sites in Prince William
Sound due to the higher energy settings on the islands, the state of the oil when it came ashore,
and the smaller concentrations of initial oiling relative to the Sound.

Following the oil spill, chemical analyses of oil in subtidal sediments were conducted at a small
number of index sites in Prince William Sound. At these sites, oil in subtidal sediments reached
its greatest concentrations at water depths of 20 meters, although elevated levels of
hydrocarbon-degrading bacteria (associated with elevated hydrocarbons) were detected at
depths of 40 and 100 meters in 1990 in Prince William Sound. By 1993, however, there was
little evidence of Exxon Valdez oil and related microbial activity at most index sites in Prince
William Sound, except at those associated with sheltered beaches that were heavily oiled in
1989. These index sites--at Herring, Northwest, and Sleepy bays--were among the few sites
at which subtidal oiling is still known to occur.

Recovery Objective

Sediments will have recovered when there are no longer residues of Exxon Valdez oil on
shorelines in the oil-spill area. Declining oil residues and diminishing toxicity are indications that
recovery is underway.

SOCKEYE SALMON

Injury and Recovery ] )
" Commercial saimon fishing was closed in Prince William Sound and in portions of Cook Inlet and
near Kodiak in 1989 to avoid any possibility of contaminated salmon being sent to market. As
a result, there were higher-than-usual numbers (i.e.; overescapement) of spawning sockeye
salmon entering the Kenai River, Red and Akalura lakes on Kodiak Island, and other lakes on
Afognak Island and the Alaska Peninsula. Initially these high escapements may have produced
an overabundance of juvenile sockeye that consumed huge quantities of zooplankton, thus
altering planktonic food webs in the nursery lakes. Although the exact mechanism is unclear,
the result was lost sockeye production as shown by declines in the returns of adults per
spawning sockeye.

The effects of the 1989 overescapement of sockeye salmon have persisted in the Kenai River
system through 1995. Although the overall escapement goal for that system was met in 1895,
there is concern that the initial overescapement will continue to affect post-spill year-classes and
that sockeye returns are yet not sufficient to fulfill the commercial, recreational, and subsistence
demands on sockeye salmon in the Kenai River system.
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Production of zooplankton in both Red and Akalura lakes on Kodiak Island has rebounded from
the effects of the overescapement at the time of the oil spill. There continues to be some
problem in the rate of production of sockeye fry in Red and Akalura lakes. This problem with
fry production may or may not be linked to the overescapement, and possible additional factors
include low egg-to-fry survival, competition from other freshwater fishes, and the interception
of adults in the mixed-stock fishery harvest offshore.

Recovery Objective
Sockeye salmon in the Kenai River system and Red and Akalura lakes will have recovered when
adult returns-per-spawner are within normal bounds.

Injury and Recovery
Oil that was transported down to subtidal habitats apparently caused changes in the abundance
and species composition of plant and animal populations below lower tides. Different habitats,
including eelgrass beds, kelp beds, and adjacent nearshore waters (depths less than 20 meters),
were compared at oiled and unoiled sites. The concentration of oil in sediments in 1990 was
more than twice as great at oiled sites. The greatest differences were detected at oiled sites
with sandy sea bottoms in the vicinity of eelgrass beds, at which there were reduced diversity
and abundance of eelgrass shoots and flowers, worms, clams, snails, oil-sensitive amphipods
(sand fleas), and helmet crabs. Organisms living in sediment at depths of 3-20 meters were
especially affected. Some opportunistic (i.e., stress-tolerant) invertebrates within the substrate,
mussels and worms on the eelgrass, and juvenile cod, increased in numbers at oiled sites.

By 1993, oil concentrations in sediments had dropped considerably, so that there was little
difference between oiled and unoiled sites. The eelgrass habitat, the only habitat examined .in
1993, revealed fewer.differences in abundances of plant and animals. However, there were .
~ still some animals that were more abundant at oiled sites, like those observed in 1990. These
included the opportunistic worms and snails, mussels and worms on the eelgrass, and juvenile
cod. Reconnaissance surveys indicated that there were more small green sea urchins at oiled
sites.

Preliminary results from eelgrass habitats visited in 1995 revealed that natural recovery had
occurred. No difference was detected in abundance of eelgrass shoots and flowers, mussels
on eelgrass, amphipods, helmet crabs, and dominant sea stars between oiled and unoiled sites.
However, the abundance of small green sea urchins was more than 10 times greater at oiled
sites. The possibility that urchins increased due to a reduction in numbers of sea otters, which
prey on urchins, is being examined in the Nearshore Vertebrate Predator Project. Analyses of
the sediment oil concentrations and organisms that live within the substrate are not yet
complete.
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Recovery Objective

Subtidal communities will have recovered when community compositionin oiled areas, especially
in association with eelgrass beds, is similar to that in unoiled areas. Indications of recovery are
the return of oil-sensitive species, such as amphipods, and the reduction of opportunistic species
at oiled sites.

Injury and Recovery W
Commercial fishing is a service that was injured through injury to commercial fish species (see
individual resources) and also through fishing closures. In 1989, closures affected fisheries in
Prince William Sound, lower Cook Inlet, upper Cook Inlet, Kodiak, and Chignik. These fisheries
opened again in 1990. Since then, there have been no spill-related district-wide closures, except
for the Prince William Sound herring fishery, which was closed in 1993 and has remained closed
since then due to the collapse of the herring population and poor fishery recruitment since 1989.
These closures, including the on-going closure of the herring fishery in Prince William Sound,
harmed the livelihoods of persons who fish for a living and the communities in which they live.

To the extent that the oil spill continues to be a factor that reduces opportunities to catch fish,
there is on-going injury to commercial fishing as a service.

Services —

RCIAL FISHING

On this basis, the Trustee Council continues to make major investments in projects to
understand and restore commercially important fish species that were injured by the oil spill.
These projects include: supplementation work, such as fertilizing Coghill Lake to enhance its
sockeye salmon run and construction of a barrier bypass at Little Waterfall Creek; development
of tools that have almost immediate benefit for fisheries management, such.as otolith mass
~marking of pink salmon in Prince William Sound and in-season genetic stock identification for
. sockeye salmonin Cook Inlet; and research such as the SEA Project and genetic mapplng which -
. will enhance the ability to predict and manage fisheries over the long-term.

Recovery Objective

Commercial fishing will have recovered when the commercially important fish species have
recovered and opportunities to catch these species are not lost or reduced because of the
effects of the oil spill.

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
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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 commer(:igal 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 specres by prov‘dmg mformat;on needed to improve their
management. :

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

Passive Use

Injury and Recovery :

Passive use of resources includes the appreciation of the aesthettc 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.
Contingent valuation studies conducted by the State of Alaska for the Exxon Valdez oil Spl”
litigation measured- substantial lost pass:ve use values resultmg from the oil spill.

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

Restoration Strategy :
Any restoration strategy that aids recovery of injured resources, or prevents further injuries, will
assist recovery of passive use values. No strategies have been identified that benefit only
hassive 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
information on the health and recovery status of injured resources, based on monitoring and
research projects, will play an important role in the restoration of passive uses.
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RE-".EATION AND TOURISM

Injury and Recovery
The spill disrupted use of the spill area for recreation and tourism. Resources important for
wildlife viewing and which are still injured by the spill include killer whale, sea otter, harbor seal,
and various seabirds. Residual oil exists on some beaches with high value for recreation, and
its presence may 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.
Since 1992, the Alaska Board of Fisheries has imposed special restrictions on sport fishing in
parts of Prince William Sound to protect cutthroat trout populations. Harlequin ducks are hunted
in the spill area. The Alaska Board of Game restricted sport harvest of harlequin ducks in Prince
William Sound in 1991, and those restrictions remain in place.

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.

In the years since the oil spill, there has been a general, marked increase in visitation to the spill
area. There are still locations within the oil-spill area, however, avoided by recreational users
because of the presence of residual oil.

Recovery Objective ,

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

Restoration Strategy

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

Susmﬁ Z 5\
Injury and Recovery /

Fifteen predominantly Ataskan Native communities (numbering about 2,200 people) in the oil-
- spill area rely heavily on harvests of subsistence resources, such as fish, shelifish, seals, deer,
ducks, and geese. Many families in other communities, both in and beyond the oil-spill area,
also rely on the subsistence resources of the spill area.

Subsistence harvests of fish and wildlife in most of these villages declined substantially
following the oil spill. The reasons for the declines include reduced availability of fish and
wildlife to harvest, concern about possible health effects of eating contaminated or injured fish
and wildlife, and disruption of lifestyles due to clean-up and other activities.

Subsistence foods were tested for evidence of hydrocarbon contamination from 1989-1994.
No or very low concentrations of petroleum hydrocarbons were found in most resources. The
U.S. Food and Drug Administration determined that eating foods with such low levels of
hydrocarbons posed no significant additional risk to human health. Because shellfish can
continue to accumulate hydrocarbons, however, 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. Residual oil exists on some beaches near subsistence communities. In
general, subsistence users remain concerned and uncertain about the safety of fish and other
wildlife resources. :

The estimated size of the subsistence harvest in pounds per person now appears to have
returned to pre-spill levels in some communities, according to subsistence users through
household interviews conducted by the Alaska Department of Fish and Game. These interviews
also indicated that the total subsistence harvest began to rebound first in the communities of
the Alaska Peninsula, Kodiak Island, and the lower Kenai Peninsula, but that the harvest has
lagged behind a year or more in the Prince William Sound villages. The interviews also showed
that the relative contributions of certain important subsistence resources remains unusually low.
The scarcity of seals, for example, has caused people in Chenega Bay to harvest fewer seals
and more salmon than has been customary. Herring have been very scarce throughout Prince
William Sound since 1993. Different types of resources have varied cultural and nutritional
importance, and the changes in diet composition remain a serious concern to subsistence users.
Subsistence users also report that they have to travel farther and expend more time and effort
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to ha‘rv'est the-_same_,amount as-they did before the spill especially in PrinceiWilliam.Sound.' |

_rSubsrstence users also po|nt out that the value of subsrstence cannot ‘be measured.in pounds
- - alone.. ~ This. conventlonal measure does not include the cultural- value -of - traditional. and
customary use of natural resources Subsrstence users say ‘that marntalnrng their subsistence
culture depends on- unrnterrupted useé of fish and wildlife resources. The more time: users spend
‘away from subsistence: activities, the less likely that they will - return to these practrces
- Continuing injury to natural resources used for subsrstence may affect ways of life of entire
" communities. There is partrcular concern that the oil spill disrupted opportunities for young
people to Ie_arn subsrstence culture, and that this knowledge may be lost to them in the future.

Recovery Ohlectlve : \ : , :
Subsrstence will have recovered when lnjured resources ‘used for subsrstence are healthy and
productive-and exist at presprll levels. - In addition, there is recognition that people must be
confident that the resources are safe to eat and that the cultural values provided by gatherrng,
’ preparlng, and sharrng food need to be. rerntegrated into. communrty life.

. Restoration Strategy ! : o

- The primary way of restorlng subsrstence is to restore injured resources used for subsistence,
~such as clams, harbor seals, Pacific herring, pink salmon sea otters, and sockeye salmon. These
“are drscussed elsewhere in this chapter Four additional parts of the strategy to restore
subsrstence are ‘the followrng - - - '

Promote recovery of subsistence as soon as possrble Many subsrstence communities will be
significantly harmed whrle waiting for resources used for subsistence to recover through natural
recovery alone. Therefore an objectrve of restoratlon is to accelerate recovery of subsistence
use. This objective may be accompI|shed through i rncreasrng avarlabrllty, reliability, or qualrty 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 subsrstence must be
related to an rnjured natural resource . See Pollcy gin Chapter 2 '

,Flemove or reduce resrdual oil /f treatment is cost effectrve and less harmful than leaving the oil in place.
‘Removing residual oil from beaches wrth high value for subsistence may improve the safety. of -
foods found on these beaches. This benefit would have to be balanced agarnst cost and the
, potentral for further dlsruptlon to intertidal communrtles :

- ProteCt subsistencé resources‘ from further degradation' Further stress on subsistence resources could
} lmpede recovery. Appropriate protectron can take the form of habitat protectron and acqursrtron'

if important subsistence areas are threatened Protective action could also-include protectrver .

: managernent practrces rf a resource -or servrce faces further |njury from human use.or marine
pollutron : ' :
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Monitor recovery. Monitor the recovery of resources used for subsistence. Also monitor
subsistence harvest. ' ‘

Increase involvement of subsistence users in the restoration process. Increasing participation of
community residents will increase their confidence that injured resources will be and are being
restored. Increased participation also will improve the results of restoration work, including
research and monitoring projects, through the incorporaﬁdn of traditional and local knowiedge.
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~Toe:

‘From:

Sub j ect: o lUpdate on lnjury and Recovery Status
Date: o ’September‘;‘2ﬁ7j‘, 1996 '
- We have completed the ﬁnal draft of the Update on lnjury and Recovery Status (1 Chapter 5

rev151ons) This version mcorporates the changes dlscussed at the Trustee Counc1l meetmg on.
August29 : o ST

My plan is to have these prmted with a September 1996 date and. 10. dlstrlbute them to the general
ma1lmg l1st sometlme this fall or winter, probably in combmatlon w1th the ﬁnal FY 1997 work L

"plan or some other document that needs w1de d1smbut1on K o

I will put th1s toprc on the agenda for the Work Force meetmg on October 2nd lf you have any
v comments or suggest1ons please brmg them up at that trme - oo

X »enclosure‘(l)}, o

- ‘ " Trustee Agenctes - '
State of Alaska Departments of Fish & Game Law, and Envuronmental Conservatlon :
Umted States: Natlonal Oceanlc and Atmosphenc Administration, Departments of Agnculture and Intenor
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OBJECTIVES ) Bcord
) - Y P ey
This evaluation reviews the April 1996, Exxon Valdez Oil Spi 14 *’7 Vi mi=t

Plan, Draft Update on Injured Resources and Services. A det

made on the significance of proposed changes to Chapters 4 (

(Goals, Objectives and Strategies) of the Exxon Valdez Oil Spill Restoration
Plan (EVOS Restoration Plan). Relative to the Restoration Plan Environmental
Impact Statement of September 1994, the Record of Decision of October 31,
1994, and the EVOS Restoration Plan of November 1994, the Forest Service, as
lead Federal Trustee agency, will determine whether a supplement to the Final
Environmental Impact Statement is warranted.

The National Environmental Policy Act (NEPA) implementing regulations (40 CFR
1502.9 [c]) and Forest Service Handbook direction (1909.15-92-1, section 18.2)
provide that agencies:

(1) Shall prepare supplements to either draft or final environmental
impact statements if:

(i) The agency makes substantial changes in the proposed action that
are relevant to environmental concerns; or

(ii) There are sufficient new circumstances or information relevant to
environmental concerns and bearing on the proposed action or its
impacts.

(2) May also prepare supplements when the agency determines that the
purposes of the Act will be furthered by doing so.

The Final Environmental Impact Statement (FEIS) contains evaluations and
findings regarding impacts of restoration actions on injured resources and
services. The Record of Decision (ROD) provides Trustee agencies and the
public restoration decisions to include direct restoration actions, habitat
acquisition and protection, research and monitoring. These include long-term
actions utilizing a restoration reserve, administration of restoration
activities, public involvement and science management. These actions are
pursuant to the use of the $900 million settlement between Exxon Corporation
and its subsidiary companies, and the United States and the State of Alaska.
The EVOS Restoration Plan provides long-term guidance to the Trustee Council
for using these funds in restoring the resources and services injured by the
oil spill.

This paper presents and analyzes circumstances presented in the April 1996
Exxon Valdez Oil Spill Restoration Plan Draft Update on Injured Resource and
Services (hereafter referred to as the Draft Update). The Draft Update
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| EXXON VALDEZ RESTORATION PLAN'EIS SUPPLEMENTATION EVALUATION .

OBJECTIVES

5fTh1s evaluatlon rev1ews the Aprll 1996 Exxon Valdez 011 Sp111 Restqratlon ‘ o
. Plan, Draft Update on Injured Resources and Serv1ces . A determlnatlon w1ll be
,jfpmade on- the s1gn1flcance of". propo ed changes to Chapters 4 . (Injury) and 5
ffd(Goals Objectlves and Strategles) of the Exxon Valdez 011 Splll Restoratlon
A,sjplan (EVOS Restoratlon Plan) .. ‘Rel “ve o the‘Restoratlon Plan EnV1ronmental-n
' y,Impact Statement of Septemb 199 the Record of Dec1s1on of Octoher 31,
1994, and the EVOS ' Reéestoration- Plan of November 1994, the Forest Serv1ce as’,
.. lead Federal Trustee agency,kw111 determlne whether a supplement to the Flnal
t LEnv1ronmental Impact Statement 1s warranted S S

'The Nat10na1 Env1ronmental Pollcy Act‘(NEPA) 1mp1ement1ng regulatlone (40 CFR’
”'1502 9 {c]) and Forest Serv1ce Handbo k“dlrectlon (1909 15 92 1 sectlon 18 2)
n:prov1de that agenc1es~;-:«‘1;‘r S i : ‘ ~

(1} Shall prepare supplements to elther draft or flnal env1ronmental
1mpact statements 1f »f,f o - SR = D -

(l) The agency makes substantlal changes ins the proposed actlon that
- are relevant to env1ronmental concerns,,or o o )

(11) There are suff1c1ent new c1rcumstances or 1nformat10n relevant to;
env1ronmental concerns and bearlng on. the proposed actlon or’ 1ts
o 1mpacts - : .

(2) May also prepare supplements when the agency determlnes that the ;
purposes of the Act w111 be‘furthered by d01ng so ‘ :

The Flnal Envmronmental Impact Statement (FEIS) contalns evaluatlons and
“ﬁflndlngs regardlng 1mpacts of restoratlon actlons ‘on 1njured resources and
‘~serv1ces,‘ The Record of Dec151on (RQD) prov1des Trustee agencies and the-

;publlc restoratlon de0151ons to 1nclude direct re”toratlon actlons, habltat o
‘ acqu1s1tlon and protectlon, research and monltorlng These lnclude long term ‘
“ractlons utlllzlng a restoratlon reserve, admlnlstratlon of restoratlon
fuﬂact1v1t1es, publlc 1nvolvement and science: management These actlons are

-pursuant to -the use of the $900 million settlement b," een Exxon Corporatlon :

and 1ts subs1d1ary companaes, and the Unlted States arn ‘the State of Alaska.‘ ’

,rﬁfor us1ng these funds 1n restorlng the resources and serv;ces 1njured by theﬁ :
~ ﬁ01l Splll o L e ,4(,,qu»,, e S ‘

Thls paper presents and analyzes c1rcumstances presented 1n the Aprll 1996
V~Exxon Valdez 0il" Splll Restoratlon Plan Draft Update on. Injured Resource and
<2Serv1ces (hereafter referred to as the Draft Update) The Draft Updatera
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'.actlons

—2— ’

;;prov1des current 1nformatlon for two parts of the Restoratlon Plan 1) Table
S22y Resources and: Serv1ces Injured by ‘the Splll p.32, in Chapter 4, and 2) the
.*summarles of" Injury and Recovery and the Recovery Objectlves 1n Chapter 5.

R ‘BACKGROUND f *

,The Federal and State governments, actlng as Trustees for natural resources
;are respon51ble for taking’ actlons necessary to’ restore resources,_and the .
,h;serv1ces they prov1de, ~that: were 1njured by the Exxon Valdez oil splll :
’1(EVOS) ' The .Federal Water Pollutlon ‘Control Act- (Clean Water Act) (33 U §.C.@
_ 1321[f]) and’ Comprehens1ve Env1ronmental Response/,Compensatlon and.. Llablllty -
“Act (CERCLA) (42 U.8: C. @ 9607[f]) prov1ded the legal ba51s for these o N
respon51b111t1es.\,.' i e

uVThe ROD for the EVOS Restoratlon Plan Env1ronmental Impact Statement ‘was
‘ ‘s1gned by the Federal Trustees and de51gnates .on October 31, 1994. - The f1nal
;51EVOS Restoratlon Plan was completed in November 1994 It was modlfled to -
~'reflect the Trustees' dec151ons on restoratlon pollc1es, strategles and .

‘4;‘The EVOS Restoratlon Plan 1s a programmatlc document wh1ch the Trustee
"~agenc1es and the publlc can ‘use as. long term guldance for restorlng the

- resources and services. 1njured by the oil splll “IE. conta1ns p011c1es for
zl;maklng restoratlon dec151ons and descrlbes how restoratlon act1v1t1es w1ll be -

. _1mplemented

‘ The EVOS Restoratlon Plan prov1des for 1nformat10n updates to be 1ncorporated
’ulnto the plan as acqulred rev1ewed and approved by the Trustee Counc1l More‘
”spec1f1cally, Chapter 4 of the Restoratlon Plan 1ndlcates that. the llSt of
”Llnjured resources and ‘services (p. 32, Table: 2) would ‘be rev1ewed as new’
'1nformat10n 1s obtalned The FEIS addressed 1njured resources -and serv1ces
?prov1ded by these -:resources.. by determ1n1ng how restoratlon act1v1t1es

w;contrlbute to restorlng injured resources and serv1ces, and how restoratlon e
lactlons d1rected at the injured- resources and serv1ces affect other resourcesww-

5and serv1ces.: It’ also prov1des for a: restoratlon program whlch 1ncludes flvei"
'*categorles of restoratlon act1v1t1es,i These are° : .

... - 'General Restorat10n,~‘ ’ : ;

fe,avHabltat Protection and Acqulsltlon,fg’f
~,—ﬂk3Mon1tor1ng and Research .
- 'Restoration Réserve;- and

- Publlc Informat10n,ySc1ence M‘

Zagement and Admlnlstratlon

V,The,de0151on reached 1n the ROD by the Trustees 1ncorporates an. ecosystem
approach to restoratlon and prov1des for both 501ent1f1c review and, publlc

'“.part1c1patlon in the process of deflnlng restoratlon actlons¢‘ Restoratlon 1s{jm”"

- to- be .focused on the 1njur1es to natural resources and the serv1ces prov1ded
by those natural resources.5‘ e




VThe EVOS Restoratlon Plan calls for Chlef Sc1entlst 'S, recommendatlons before )
2;3add1ng lnjured spe01es to the llst, changlng the status of a specles on the e
‘jallst and for remov1ng spec1es from the. llst These peer rev1ewed i

‘ recommendatrons are. then acted upon by the Trustee Counc11 g

"

““;Dlrectlon for changlng the Restoratlon Plan (p 10,.ch 1) 1s as follows- -

"The Trustee Coun011 -may change the plan 1f the Councrl
f‘determlnes the plan is no longer responsmve to f
;xrestoratlon needs Changes may ‘be- made due to: new
wySCLentlflc data, or to changlng soclal and economlc

qcondltlons. However, new: sc1ent1f1c data w1ll be i

4';;1ncorporated 1nto restoratlon de01810ns w1thout the need ‘
‘to change the plan ", ‘],~A: s e e oo T

The ROD- prov1des for an ecosystem approach to restoratlon The Trustees may
cons1der restoratlon act1v1t1es for the 1njur1es addressed by these specmflc
excerpts from the ROD. They may con51der restoratlon-f : -

B ,ﬁfor any 1njured resource or servlce, D
“;for resources and serv1ces not prev1ous1y ldentlfled as 1njured

©= . for resources and se'(iceS‘that: ayeﬁnotﬂrecovered; and
) Ve‘_f‘for resources for which there was no documented 1njury if these
':_actlvmtles wmll beneflt an 1n]ured resource or serv1ce.

o kVP,Ui\QVPOSE ‘AND NE'E[D; «

";fThe purpose of the EVOS Restoratlon Plan and:FEIS 1s to "restore, 1nsofar as

. possible, the 1njured natural resources and' hereby‘the servmces they prov1de
| ‘that were affected by the: Exxon Valdez o1 ,.plll ", Plannlng and de0151on
'xguldance prov1des the Trustees w1th a broad platform from whlch to” dlrect
grestoratlon actlons. Through past and current restoratlon actlons, research
-jand monltorlng of 1n3ured resources,”fhe Trustees have determlned Wthh ‘
.fresources not prev1ousl”r nor? speczfloally, 1dent1f1ed in: plannlng documents
v should be considered. for ‘restoration, or, their’ recovery status modlfled to"

*.ﬁupdate plannlng documents.~ ThlS ana1y51s‘wlll determlne if there ‘are . . "
: extraordlnary czrcumstances in’ these modlflcatlons whlch wlll cause the Forest'”- R

Aw'yfocus of the planned restoration- actlons, Although recovery objectlves -are’ ~;
. presented in’ more deta11 than those in the EVOS Restoratmon ‘Plan, the- rev1sed

;Serv1ce to 1n1t1ate a supplement to the FEIS

“"The Draft Update prov1des for publlc revlew of the proposed changes and }=

*faddltlons ‘to“the EVOS Restoration Plan.  The 1nformatlon presented in, ‘the: Draftl;g?fa'

~;Update 1s 801ent1flc dn nature and appears not to- substantmally change thev;

,d objectlves are synonymous wlth current approved restoratlon objectlves and
—actlons. ' g 3 : . R ,




o DISCUKS.S"ION:"."'

[afThe proposed rev1s1ons presented in the Draft Update 1nclude chang1ng recovery
"‘status of some, resources (for example, mov1ng the ‘bald eagle [Hallaeetus
‘,leucocephalus] from- the_"recoverlng" category ‘to "recovered“),,and addlng ‘to

'!the list 1tse1f .In August 1995, the .Trustee, Council: added. Kittlitz’'s murrelet,“

_(Brachyramphus brev1rostr1s) and common loons (Gav1a 1mmer) to. the 1njured
..Species list. In addltlon, the Councll now proposes to add ‘three specles of
i:cormorants (red faced [Phalacrocorax urlle] pelag1c [P pelaglcus],‘and
" ‘double-crested [P aurltus]) Requests to add 'scoters” (Oldemla ‘nigra. and
- Melanltta sp.) and. -black- legged klttlwakes (Rlssa trldactyla) to the llst were
) not recommended by the Councll’s Chlef Sclentlst

“1ﬁAs restoratlon act1v1t1es occur,irestoratlon managers and sclentlsts have f;["
determlned that the planned ecosyste ‘approach to the1r work is very useful in

o understandlng the 1njury and- recovery status of resources and serv1ces., Annual,

‘peer- reviewed work plans are’ belng 1ncorporated into’ larger grouplngs (: for
example-~P1nk Salmon,.Sound Ecosystem Assessment [SEA] Marlne Mammals,‘”

k >vNear shore. Ecosystem,_Seablrd/Forage FlSh and Related PrOJects, Subs1stence and_};

5others) ‘to increase eff1c1ency of:. effort and. expendltures,‘and to. accommodate \
- collaborative understandlng of research and: monltorlng results. These efforts‘.,
. have focused . restoratlon needs Incorporatlng the above mentloned resources'

;;1nto .the - restoratlon program- does ‘not: materlally change the: recovery objectlve,
.. -the level of effort -Or! focus of the restoratlon act1v1t1es being evaluated and';“'

‘ approved by the Trustees from. those ant1c1pated in_the EVOS Restoratlon Plan“
gand FEIS. - It does, -however, accommodate understandlng ‘of. specles' L

predator/prey relatlonshlps, -and hence is ecosystem based vand it corroborates ]
‘?the roles of restoratlon managers and’ sciefhitists: in deflnlng 1njury, prov1d1ng -
*pfor effectlve restoratlon actlons, and promotlng recovery _ .

o

v,The Draft Update was sent to the Publlc Adv1sory Group,‘agencles and other [fﬁ

- publics in Aprll 1996 " Comments: on - the draft were sollc1ted _When the June ‘fu"""

+ 15, 1996 due date for these comments arrlved only f1ve responses had been
'f-recelved These are summarlzed as follows.'.j-»l, ¢

_=l an 1nterest 1n hav1ng lake fertlllzatlon done 1n Eshamy Lake,
T e Can 1nterest 1n hav1ng spot shrlmp recelve more attentlon to: determlne
o [":why ‘the. spec1es remains in such ‘Tow numbers in. Prlnce Wllllam Sound
f—‘ i»an interest.in more restoration effort for plnk salmon, .
'A”"jan 4interest in- spllttlng and: studylng components of the 1ntert1dal
d,,‘communltles, -and - - . o ‘ s
S an 1nterest 1n contlnulng monltorlng programs

These questlons and concerns have beén" prev1ously con51dered by the Chlef _
Sc1ent1st for ‘the Trustee Counc1l Addltlonally, the Executlve Dlrector of the
Trustee Counc11 has asked her sc1ence coordlnator to re ond to these




‘v-fhave declined prior to the

"concerns.» These responses ‘summarize . the Trustees' p051tlon on these 1ssues. ‘Af
vsummary of the sc1ence coordlnator 8. comments 1nclude respectlvely S

¥

) There has been no 1njury llnked to the EVOS that dmrectly affected the -
- Eshamy system,Atherefore no, restoratlon actlons have been approved for that
,{system.‘gv g : . ’ : : '

‘;2) The spot shrlmp populatlon in western Prlnce Wllllam Sound was known to '

‘ifrom ‘Bxxon Valdez oil" could be determlned. No restoratlon actlons have been

‘~vfapproved for spot shrlmp

.f3) Salmon stocks, partlcularly plnk salmon stocks w1th1n the Splll area,r are:
belng studied- in- detall Contlnulng studles,_monltorlng and data evaluatlon
.‘wlll produce a- more complete picture of the plnk salmon as ‘a component of the
‘01led ecosystem ) noh , :

_,4) The znterrelatlonshlps of 1ntert1da1 communlty components are currently
“ peing evaluated ‘in' a- varlety of studles.- Spllttlng out" and namlng each
‘[component for 1nd1v1dual study. has not been ‘deemed- cost effectlve nor . a good
| way to’ “uriderstand the 1ntrlcate spec1es 1nterrelatlonsh1ps wrthln thefr
‘~;1ntert1dal communlty. L LA o :

5)“jMonitorlng‘of'recoveryfsillicontinte:“

}éoNcLUSION"

ia:The Trustee Counc1l‘s des1re to modlfy the llstlng of 1n3ured resources and
'_serv1ces ‘and to prov1de addlt onal focus on, recovery objeotlves for: these.{ii'”
‘,1njur1es are’ w1th1n the current parameters of the EVOS Restoratlon Plan and
'FEIS. The publlc has had. an’ opportunlty to comment :on the proposed changes.;c
’.People have ‘not expressed oppos1tzon to the proposed updates. They have not
A‘suggested other substantlve changes.,“Publlc 1nvolvement contanues on a- regular
~basis to determlne tlmely Shlfts in publlc de81res, Thls 1s -done through

t'Fpubllc notice. of annual work plans,'Publlc Adv1sory Group meetlngs, publlc

Tcomment perlods at Trustee Counc1l meetlngs,'sclence workshops, and the ) -
- Restoration Update newsletter ~The - proposed changes have been suggested as a .
fresult of these récurring- processes, the need for s01ent1f1c 1nformatlon, and

?'restoratlon results..,§~*“ﬂ : : S : ‘

:As prev1ously stated the 1nformatlon presented 1n the Draft Update ds )
,sc1ent1f1c 1n.nature ‘and. appears not ‘to substantmally change the focus ofjf

’,'planned restoratlon actlons. The proposed changes to the 1n3ury 1lst anda'

recovery obgectlves prov1de for- non—substantlve modlflcatlons to- plannlngj

~documents that are within: the Trustees’ decision authorzty and w1th1n the NEPA
" analysis’ completed for t e EVOS Restoratlon Plan anal Env1ronmental Impact '
l"Statement, o : » : e

89 ‘01l Splll Durlng damage assessment 1o 1njuryd]ifﬂb‘




DETERM_iNATIoN Q

* .The Forest Serv1ce has rev1ewed Natlcnal Env1ronmenta1 Pollcy Act and other
‘requlrements regardlng supplementatlon of the Exxon Valdez 0il Spill FEIS. I .
~ have consmdered the proposed changes to- the EVOS Restoratlon Plan in- the Draft

Update. : : : -

ps have determlned that supplementatlon of the EVOS FEIS is not warranted in
relation to the changes proposed for Chapters 4 'and 5 of the EVOS Restoratlon
Plan in the Draft Update. . The. changes are. primarily scientific in nature and
do not substantlally modlfy or restrict: the Trustees' authorlty or scope .of
:actlons to effect: restoratlon of 1njured resources and. services. The purpose
and need for. restoratlon actlons have not changed to a degree that warrants a
fsupplement to the EVOS: FEIS The env1ronmenta1 consequences of .the . actlons
‘authorlzed by the ROD: and- dlsplayed in. the EVOS FEIS have not- changed

"No further NEPA actlons, 1nc1ud1ng a supplement to ‘the FEIS, ‘are requlred to
1mplement the changes proposed in the April 1996, .Exxon Valdez- 0il spill
‘Restoratlon Plan Draft Update on Injured Resources & Serv:ces

PHIL' JANIK \/ o . [pate/
Trustee Council Member . - S
Uspa Forest Serv1ce v '
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«$ﬁ2 141. Selners harvested $31 3 mllllon worth of fish . settlng “the average

earnlngs for the 266 permit fleet at $119,670. The set gill net harvest is

~ valued at $1.1 million, making the average earnings for ‘each-of the 29 actlveﬁ
; permlt holders. approximately $38 249, : o

01l épili Impacts on Hanagement :

, Recognlzlng that the 1989 Exxon Valdez o0il splll continued to have the potentlal
to affect seafood quality w1th1n the Prince William Sound Hanagement Area, the
oDepartment of Fish 'and Game and the Department of Envirohmental Conservation

~ (D.E.C.) renewed the Memorandum of Understanding regarding seafood quality for

~ the 1990 season (Appendix A.10.). The Department of Fish and Game conducted
‘extensive beach surveys - .and collected fish that were provided to D.E.C. for
inspection, prior to ‘commercial openings in the affected aréas of the Sound,

' # Some minor beach areas continuéd .to pose an appreciable likelihood for fouling

‘W of gear and adulterating of catch and were closed for the 1990 season, Two small
‘beaches in the Eshamy District, 3.5 miles of shoreline on northern Latouche
~'Island, and the shorellne of Eleanor Ingot, and Knight Island north of 60°25.0
N. lat. were- closed - These closures did not result in any reduction in the
harvest of fish. Besides this, the lingering effects of the oil sp111 had little

lmpact on the conduct of the- 1990 salmom season .

| SEASON SUMMARY BY*’DISTRIC'T, -
'”=-Copper River District
~ Pre- Season Outlook and Harvest Strategy

o“The 1990 harvest forecast for the Copper Rlver Dlstrxct was 37,100 chinook
. 658,100 sockeye and 295,300 coho salmon.  The harvest for the 1990 season was

. 844,778 sockeye 200,000 or 28 percent above the anticipated. The chinook

harvest was 21,702, almost 15, ‘000 or 41 percent below the ant1c1pated Chuni and
rfpxnk salmon are also present w1th steelhéad but comprise less than 1 perzent of
" “the catch. The. Gulkana.Hatchery 'was expected to contribute 139,226 in 1990. The -
actual hatchery contrxbutlon could not be verlfled as no- smolt were tagged in
1987 and 88. : e :

" The early season.management strategy in the Copper Rlver District is based on the

ﬁ_ﬁactual catch and effort compared to the ant1c1pated catch and effort This
provides the most reliable method of evaluating early run strength Two. evenly
spaced periods each week are optimum however the fishing schedule is adjusted .
in-season as the situation dictates. Effort, tides and environmental conditions -

- also enter into interpretatlon of the data. In late May, the upriver escapement ’
data from Miles Lake sonar. project becomes the primary factor governlng the
management of the fishery. By mid-June aerial estimates of sockeye escapement
"in the Copper River delta are available and are also considered when scheduling

~
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‘1 :Sfulf;jeet: g 'TC“Update on Injury and Recovery Status R

U Dater ‘*“.P‘Septernber 27 1996

- >We have completed the ﬁnal draft of the Update on Ingury and Recovery Status (1 e., Chapter 5
L ,revxsxons) This version mcorporates the changes dlscussed at the Trustee Councxl meetmg on .

: '-" My plan isto have these pnnted w1th a September 1996 date and to dxstnbute them to the general
PR jmaﬂmg list: someume this fall or winter, probably in cornbination with the final FY 1997 work

' gplan or some other document that needs wxde dxstnbutlon - R

I mll put t}ns topxc on the agenda for the Work Force meetmg on October an If you have a.ny
| comments or suggestlons please brmg thern up at that tune ; . S
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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

September 1996

Dear Reader:

The Trustee Council adopted the Exxon Valdez Oil Spill Restoration Plan in November 1994
with the intent that the plan would be updated as needed to incorporate new scientific
information.

The enclosed documents update two parts of the Restoration Plan: the List of Injured
Resources and Services in Chapter 4 and the summaries of |njury and Recovery and the
Recovery Objectives in Chapter 5.

List of Injured Resources and Services Y.
Chapter 4 of the Restoration Plan indicates that the list of injured resources and services (p. 5)2;1 2.7
Table 2) will be reviewed as new information is obtained. The approved revisions include ““
changes to the recovery status of some resources (for example, moving Bald Eagles from the
“recovering” category to “recovered”) and additions to the list itself. In August 1995, the Council

added Kittlitz's murrelets and common loons to the injured species list. In addition, the Council

has now added three species of cormorants (red-faced, pelagic, and double-crested).

Chapter 5: Goals, Objectives & Strategies

Chapter 5 of the Restoration Plan (pp. 33-56) discusses general goals and strategies for
restoring injured resources and services and also provides specific information on the status,
recovery objectives, and restoration strategies for individual resources and services. In the
attached document, the Council now provides updated information on the status of injured
resources and services, as well as revisions to the Recovery Objectives for injured resources
and services. Readers are referred to annual work plans and invitations to submit proposals
(e.g., Invitation to Submit Proposals for Federal Fiscal Year 1997) for the most current
information on the restoration strategies chosen by the Council to achieve its recovery
objectives.

Thank you for your interest in restoration following the Exxon Valdez oil spill.

Sincerely,

Molly McCammon
Executive Director

enclosure

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



[Note to Readers: This document updates information on Injury and
Recovery status and Recovery Objectives in Chapter 5 (pp. 33-56) and the
List of Injured Resources and Services (p. 32) in the Restoration Plan.]
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o - A‘acHA"EoLoe_icAt’~_Reso_URcas‘
- Injury and Recovery ' ' : - ' S S S
~ The oil-spill area is beheved to contaxn more than 3 000 srtes of archaeologrcal and hrstorrcal
' srgmflcance Twenty-tour archaeolog cal sites on pubhc lands are known to have been adverseiy" '

L ‘affected by cleanup activities-or looting . and’ vandahsm linked to the oil spill. ‘Additional sites on
" both public and private lands were probably rmured but damage assessment studxes were hmrted

to publlc iand and not desrgned to udentlty a!l such sntes

Documented ‘injuries. mc!ude theft of surface artlfacts maskmg of subtle clues used to ldentﬁfy

. and classrfy sites, violation of ancient burial sites, and destruction of evidence in layered
sedlments In addition; vegetat on has been. d:sturbed whrch has exposed sites to accelerated
erosion. “The effect of oil on sorl ohemxstry and organlc remams may reduce or gli mmate the e
o utlhty of radlocarbon datmg m some sntes Clr ‘

Assessments of-. 14 sutes in 1993 suggest that most of the archaeolognca! \randahsm that ‘€an
~be-linked to the sprl! occurred early in 1988, before adequate constramts were put mto place .
. over ‘the actwmes of oil spill clean-up personnel Most vandalism. ‘took the form of ! prospectrng
for hrgh vyield “sites. . Once these. problems were recogmzed protectuve measures were
srnplemented that successfu ly Irmlted additional i mjury In 1993 only two of. the 14 sites visited -
~ showed 'signs of continued vandalism, but it is difficult to prove that this recent vandalism was’
"~ “related to the spill. Oil was visible in the intertidal zones of two of the 14 sites monitored in
1998, and hydrocarbon’ ana!ysrs has shown that the oil at one of the sites was from the E’xxon\

- Valdez spill. Hydrocarbon Ievels at the second srte were not suffrceent to permlt udentrﬂcatron
- of the'source or sources of the oll R : : '

| Momtoring of archaeoﬂogx(:al Sutes‘ in 199’4‘an1d“ 1995 found no ev‘idence‘of new damage from
... vandalism. The presence of orl is belng determmed in sedrment samples taken from four sites
fm 3995 : : ' T T T _

' None of the archaeologrcai artlfacts collected dunng the spdl response damage assessment .or o
restoration programs is stored wrthm the. sprll area. These artlfacts are stored in the Umversrty;"

of Alaska Museum in ‘Faitbanks and in the Federal Building in Juneau. Native communities in, the o
~ spill area have. expressed a strong mterest m havmg them returned to’ the sprli area for storage R

B and drsplay

. The Alutnq Archaeologncal Reposxtory in Kodlak whose constructnon costs were partly funded'
_ by the Trustee Council, is'the only ;'.1h\,!5|oalhyr approprrate artrfact storage facrhty in the spill area.

. In 1985 ‘the Trustee Council approved funds, for deve{opment of. a comprehensrve community

plan- for: restoring archaeologlcai resources ‘in- Prmce William -Sound -and lower Cook: Inlet,

o _‘mcludrng strategles for stonng and drsplaymg artn‘acts at appropnate facr! taes wrthm the- spﬂlj ‘ } S
. area., R . , T

SR ,;Recovery Objectrve o : S » SARER ~ : b
Archaeologrcal resources are nonrenewable they cannot recover in the same sense ‘as’ blOIOQ!CS[V :

* Update on ‘lnjored_;R:esource‘s}_& Services, ,septembgrfreee_ . 3




g resources Arohaeolog:cal resources wrl be consrdered 0. have recovered when sprl!-related ;‘kj -
- injury ends, ‘ooting and vandallsm are at or below presprﬂﬂ Ee\rels, and the artrfacts and scientific .~
-data remaining in vandal zed sites. are preserved (e g through excavatron, srte stabrﬁrzatron, or“( el

other forms of documentatron)

 BALDEAGLES

,«‘Engury and Recovery : . R PR S
" The bald eagle is an abundant resrdent of coast lines throughout the orl-splli area. Fo!low:ng the

- spill a'total of 151 eagle carcasses was recovered from the: orl-spr“ area. - Prince-William Sound. V
. provides year—round and seasonal- habitat for about 5,000 bald: eagles, and’ ‘within'the Sound it o
", is estimated that about 250" bald eagﬂes dred as a resuﬂt of the sprli ‘There were no estrmates RE

‘of morta! ty outszde the Sound but there were deaths throughout tne ori—spﬂl area C

fﬂn add tlon to dlrect mortairtles, productlvrty was reduced rn orﬂed areas of Pnnce er ram Sound . =
" in 1988.- - Productivity was back to norma! in 1990 and 1991, and an aerial survey of adultsiin =

1 995 rndrcated that the populatron has retumed to or exceeded rts preeprll levei in Prmce Wﬂ!ram S
‘ Sound el : : : oo . : . S :

‘ i ‘_Recovery Objectrve : ‘ - SR L A L Co
: __}-Bald eagles will: have recovered when therr populatron and. productrvrty have returned to prespdl; T
R Ievels Based on the resu its- of studnes rn Pnnce Wrﬂham Sound thrs ob]ectrve has been met.

o 'mcrtersmames f*'

- Injury ; and Recovery -

© Black. oysteroatchers spend therr entrre Irves in or near rntertrdal habrtats and are hrghlyr .

. vulnerable to oil. pollutron Currently, it rs estrmated that 1,500-2,000 oystercatohers breed i in.
, ”south-central Alaska. Only nine carcasses of adult oystercatchers ‘were recovered foiiowmg the .
: spllﬂ but the actual number of mortalmes may have been conenderably hrgher -

i addltron to drrect mortahtres, breedmg actr\frtres were drsrupted by the orl and clean up 5
activities. In comparison ‘with black. oystercatchers on the. Hargeiy unoiled Montague Island,

-oystercatchers at heavily-oi ied Green Island had reduced hatchmg success in. 1989 and their o

- chicks’ gainéd weight more slowly during 1 991-93. Interpretation of thege data on reproductrve'

~ performance, however, are-confounded by lack of prespill data; _Producti vrty and survival of -

~ black oystercatchers in Prince William" Sound have not been monrtored since 1993 and the*" B
) .recovery status of thrs specres is. not known ' AP o SRRt :

) Recovery Objectnve

‘Black oystercatchers will have recovered when the populatron returns to presprﬂl Ievels and:?»r i
reproductron is within normal bounds. An increasing population trend and comparable hatchrng

. success and growth' rates of chicks in oiled -and ‘unoiled’ areas, after takmg rnto account‘

. ,'geographrc drfferences, er rndrcate that recovery is underway




CLAMS

Injury and Recovery

The magnitude of impacts on clam populations varies with the species of clam, degree of oiling,
and location. However, data from the lower intertidal zone on sheltered beaches suggest that
little-neck clams and, to a lesser extent, butter clams were killed and suffered slower growth
rates as a result of the oil spill and clean-up activities. In communities on the Kenai Peninsula,
Kodiak, and the Alaska Peninsula and in Prince William Sound concern about the effects of the
oil spill on clams and subsistence uses of clams remains h:glz.’”‘ i%u Sin byt 6 b 92 \)

Recovery Objective

Clams will have recovered when populations and productivity have returned to levels that would
have prevailed in the absence of the oil spill, based on prespill data or comparisons of oiled and
unoiled sites.

COMMON LOONS

Injury and Recovery

Carcasses of 395 loons of four species were recovered following the spill, including at least 216
common loons. Current population sizes are not known for any of these species, but, in general,
loons are long-lived, slow-reproducing, and have small populations. Common loons in the oil-spill
area may number only a few thousand, including only hundreds in Prince William Sound.
Common loons injured by the spill probably included a mixture of resident and migrant birds, and
their recovery status is not known.

Recovery Objective .
No realistic recovery objective can be identified without more information on injury to and the
recovery status of common loons.

COMMON MURRES

Injury and Recovery

About 30,000 carcasses of oiled birds were picked up following the oil spill, and 74 percent of
them were common and thick-billed murres {mostly common murres). Many more murres
probably died than actually were recovered. Based on surveys of index colonies at such
locations as Resurrection Bay, the Chiswell, Barren, and Triplet islands, and Puale Bay, the spill-
area population may have declined by about 40 percent following the spill. In addition to direct
losses of murres, there is evidence that the timing of reproduction was disrupted and
productivity reduced. Interpretation of the effects of the spill, however, is complicated by
incomplete prespill data and by indications that populations at some colonies were in decline
before the oil spill.
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Postspill monitoring of productivity at the colonies in the Barren Islands indicates that
reproductive timing and success were again within normal bounds by 1993. Numbers of adult
murres were last surveyed at those same colonies in 1994. At that time, the local p»pulation
had not returned to prespill levels.

The Alaska Predator Ecosystem Experiment (APEX project), funded by the Trustee Council, is
investigating the linkages among murre populations and changes in the abundance of forage fish,
such as Pacific herring, sand lance, and capelin.

Recovery Objective

Common murres will have recovered when populations at index colonies have returned to prespill
levels and when productivity is sustained within normal bounds. Increasing population trends
at index colonies will be a further indication that recovery is underway.

CORMORANTS

Injury and Recovery
Cormorants are large fish-eating birds that spend much of their time on the water or perched on
rocks near the water. Three species typically are found within the oil-spill area.

Carcasses of 838 cormorants were recovered following the oil spill, including 418 pelagic, 161
red-faced, 38 double-crested, and 221 unidentified cormorants. Many more cormorants probably
died as a result of the spill, but their carcasses were not found.

No regional population estimates are available for any of the cormorant species found in the oil-
spill area. The U.S. Fish and Wildlife Service Alaska Seabird Colony Catalog, however, currently
lists counts of 7,161 pelagic cormorants, 8,967 red-fac&:.gcor orants, and 1,558 double-crested
cormorants in the oil-spill area. These are direct coun s«’ not 0\7erall populatlon estimates, but
they suggest that population sizes are small. In this context it appears that injury to all three
cormorant species may have been significant.

k)f’ Counts on the outer Kenai Peninsula coast suggested that the direct mortality of cormorants due
r \_to oil resulted in fewer birds in this area in_the-1983 compared to 19§6/Hﬁ—adam

statlstlcally -significant declines in the estimated numbers of cormorants (all three species
combined) in Prince William Sound t 1sed on pre- and postspill July boat surveys (1972-73 v
1989-91), and there were fewer cormorants in oiled than in unoiled parts of the Sound. More
recent surveys (1993-94) did not show an increasing population trend since the oil spill. With
support from the Trustee Council, these boat surveys will be repeated in 1996.

Recovery Objective

Pelagic, red-faced, and double-crested cormorants will have recovered when their populations
return to prespill levels in the oil-spill area. An increasing population trend in Prince William
Sound will indicate that recovery is underway.




CUTTHROAT TROUT

Injury and Recovery

Prince William Sound is at the northwestern limit of the range of cutthroat trout, and few stocks
are known to exist within the Sound. Local cutthroat trout populations rarely number more than
1,000 each, and the fish have small home ranges and are geographically isolated. Cutthroat
trout, therefore, are highly vulnerable to exploitation, habitat alteration, or pollution.

Following the oil spill, cutthroat trout in a small number of oiled index streams grew more slowly
than in unoiled streams, possibly as a result of reduced food supplies or exposure to oil, and
there is concern that reduced growth rates may have led to reduced survival. The difference in
growth rates persisted through 1991. No studies have been conducted since then, and the
recovery status of this species is not known.

Recovery Objective
Cutthroat trout will have recovered when growth rates within oiled areas are similar to those for
unoiled areas, after taking into account geographic differences.

DESIGNATED WILDERNESS AREAS

injury and Recovery

The oil spill delivered oil in varying quantmes to the waters adjoining the seven <areas>wuth|n the
spill @ﬁdesugnated as wilderness @reas Jand wﬂderness study(areas by Congress 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
splll(area This activity was an unprecedented imposition of people, noise, and activity on the
“area 'siJundeveloped and normally sparsely occupied landscape. Although activity levels on these
wilderness shores have probably returned to normal, at some locations there is still residual oil.

Recovery Objective
Des:gnated wilderness /areas will have recovered when oil is no longer encountered in these
xareas ‘and the public perceives them to be recovered from the spill.

DoLLY VARDEN

Injury and Recovery

Like the cutthroat trout, there is evidence that Dolly Varden grew more slowly in oiled streams
than in unoiled streams, and there is concern that reduced growth rates may have led to
reduced survival. However, no data have been gathered since 1991. The recovery status of
this species is not known.
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Recovery Objective
Dolly Varden will have recovered when growth rates within oiled streams are comparable to
those in unoiled streams, after taking into account geographic differences.

HARBOR SEALS

Injury and Recovery

Harbor seal numbers were declining in the Gulf of Alaska, including in Prince William Sound,
before the oil spill. Exxon Valdez oil affected harbor seal habitats, including key haul-out areas
and adjacent waters, in Prince William Sound and as far away as Tugidak Island, near Kodiak.
Estimated mortality as a direct resuit of the oil spill was about 300 seals in oiled parts of Prince
William Sound. Based on surveys conducted before (1988) and after (1989) the oil spill, seals
in oiled areas had declined by 43 percent, compared to 11 percent in unoiled areas. s

In a declining population deaths exceed births, and harbor seals in both oiled and unoiled parts
of Prince William Sound have continued to decllne since the spill. For the period 1989-1994,
the average estimated annual rate of decline’is-about 6 percent. Changes in the amount or
quality of food may have been an initial cause of this long-term decline. Although there is no
evidence that such factors as predation by killer whales, subsistence hunting, and interactions
with commerical fisheries caused the decline in the harbor seal population, these are among the
on-going sources of mortality.

Harbor seals have long been a key subsistence resource in the oil-spill area. Subsistence hunting
is affected by the declining seal population, and lack of opportunities to hunt seals has changed
the diets of subsistence users who traditionally had relied heavily on these marine mammals.

Recovery Objective
Harbor seals will have recovered from the effects of the oil spill when their population is stable
or increasing.

HARLEQUIN Ducks

Injury and Recovery

Harlequin ducks feed in intertidal and shallow subtidal habitats where most of the spilled oil was
initially stranded. More than 200 harlequin ducks were found dead in 1989, mostly in Prince
William Sound. Many more than that number probably died throughout the spill area. Since the
oil spill occurred in early spring, before wintering harlequins had left the oil-spill area, the impacts
of the oil spill may have extended beyond the immediate spill area. The geographlc extent of
these impacts is not known.

Bile samples from harlequin ducks (combined with samplies from Barrow's and common
goldeneye) collected in eastern and western Prince William Sound and in the western Kodiak
Archipelago in 1989-90 had higher concentrations of hydrocarbon metabolites than a small
number of samples from harlequins and goldeneye collected at Juneau. Prespill data on
harlequin populations and productivity are poor and complicated by possible geographic




drfferences in habrtat qualrty However, the summer populatron in Prrnce Wutham Sound is smalt
- only a few thousand birds. ‘There ‘continues to- be concern about poor reproductron and a
o possrble decli ine in numbers of moltmg brrds in western versus eastern parts of the Sound ‘

S Recovery Ohgectwe

" [';_Har!equm ducks ‘will have recovered when breedmg and postbreedrng season densrtles andf

i ‘productron of young: return. to presprﬂl levels. A normal populatron age- and sex-structure and

| reproductrve success, takung rnto account geographrc drfferences, will mdrcate that recovery rs«", -
"underway S S . : SRR R
 INTERTIDAL COMMUNITIES .

* _tnrur;r and Recovery ~ . A ; . : N E
- . Portions of 1,500 mi iles of coas’dme were orled by the sprN in Prmce Wrﬁham Sound on the Kenar .

< “and- Alaska pemnsulas, and in the Kodrak Archi pelago.” Both’ the oil and intensive clean-up - .

.j.,actnvrtres had significant rmpacts on:the ﬂora and fauna of the intertidal zong; the area of beachf L

| ‘between low. and high trdes Hntertrdai resources are rrnportant to subsrstence users, sea and
“ . river otters, and to a varrety of . hrrds, mcludmg black oystercatchers, harﬂequrn ducks, surt -

'jscoters, and prgeon gurllemots

) ﬂmpacts to rntertrdal orgamsms occurred at all trdaﬂ flevels in all types or habrtats throughout the_, A

A;’:VV;ON spill area.. Many species of algae and mvertebrates were less abundant at or!ed sites '

= f’g\compared to unoiled reference sites.. Other opportumstrc species, including a small specres of .

;harnacle, hgochaete worms, and filamentous brown algae, colonlzed shores ‘where domrnanti; |

_species were removed by ‘the oil spill and- clean-up actwrtres The abundance and- reproductrve“

Y potential of the comimon seaweed Fucus gardnen (known as. rockweed or popweed) was aiso -

L reduced followmg the spill.

; On the sheltered bedrock shores that are ccmmon |n Pnnce Wxtl am Sound fulﬂ recovery of

‘Fucus is crucraﬂ for the recovery .of mtertrdal communrtres at these srtes, since many. mvertebrate »
orgamsms depend on the" cover provrded by thrs seaweed.  Fucus has not yet fully recovered in

" the 'upper intertidal zone on shores. subjected to direct sunl;ght but in many !ocatlons, reccvery: '

. -of mtertndal commumtnes has. made substantrai progress. - En other habitat types, such as - :

. estuaries'and cobbﬂe beaches, many specues drd not show srgns of recovery when they were East
I’surveyed rn 1991 TS ,

‘ ""Recovery Obgectrve

~Intertidal communities will have recovered when communrty composrtron on or!ed shore[rnes is
jdsrmﬂar to that which would have prevarled in'the: absence of the spill. “Indications of recovery
~are -the reestabhshment of 1mportant species, such. as Fucus at sheltered rocky srtes, the

- convergence. in commumty composmon on oiled. and unoiled shorelines, and the provision of.‘ s

;"adequate unccntammated fcod supplres for top predators in rntertrdal and nearshore habrtats
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KILLER WHALES

Injury and Recovery

More than 80 killer whales in six "resident” pods regularly use Prince William Sound within their
ranges. Other whales in "transient” groups are observed in the Sound less frequently. There
has been particular concern in Prince William Sound about the resident AB pod, which numbered
36 animals prior to the spill. Fourteen whales disappeared from this pod in 1989 and 1990,
during which time no young were recruited into the population. Although four calves were
added to the AB pod during 1992-94, surveys in 1994 and 1995 indicate the loss of five more
adult whales. The link between these losses and the oil spill is only circumstantial, but the likely
mortality of killer whales in the AB pod in Prince William Sound following the spill far exceeds
rates observed for other pods in British Columbia and Puget Sound over the last 20 years. In
addition to the effects of the oil spill, there has been concern about the possible shooting of killer
whales, perhaps due to conflicts with long-line fisheries.

The AB pod may never regain its former size, but overall numbers within the major resident killer
whale pods in Prince William Sound are at or exceed prespill levels. There is concern, however,
that a decline in resightings of individuals within the AT group of transient killer whales has
accelerated following the oil spill.

Recovery Objective
Killer whales in the AB pod will have recovered when the number of individuals in the pod is
stable or increasing relative to the trends of other major resident pods in Prince William Sound.

KITTLITZ'S MURRELETS

Injury and Recovery

The Kittlitz's murrelet is found only in Alaska and portions of the Russian Far East, and a large
fraction of the world population, which may number only a few tens of thousands, breeds in
Prince William Sound. The Kenai Peninsula coast and Kachemak Bay are also important
concentration areas for this species. Very little is known about Kittlitz's murrelets. However,
they associate closely with tidewater glaciers and nest on scree slopes and similar sites on the
ground.

Seventy-two Kittlitz's murrelets were positively identified among the bird carcasses recovered
after the oil spill. Nearly 450 more Brachyramphus murrelets were not identified to the species
level, and it is reasonable to assume that some of these were Kittlitz's. In addition, many more
murrelets probably were killed by the oil than were actually recovered. One published estimate
places direct mortality of Kittlitz's murrelets from the oil spill at 1,000-2,000 individuals, which
would represent a substantial fraction of the world population.

Because of the highly patchy distribution of Kittlitz's murrelet, the difficulty of identifying them
in the field, and the fact that so little is known about this species, the recovery status of the
Kittlitz's murrelet is not known. The Trustee Council has funded an exploratory study on the
ecology and distribution of this murrelet starting in 1996.
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Recovery Objective
No recovery objective can be identified for Kittlitz's murrelet at this time.

MARBLED MURRELETS

Injury and Recovery

The northern Guif of Alaska, including Prince William Sound, is a key area of concentration in
the distribution of marbled murrelets. The marbled murrelet is federally listed as a threatened
species in Washington, Oregon, and California; it is also listed as threatened in British Columbia.

The marbled murrelet population in Prince William Sound had declined before the oil spill. The
causes of the prespill decline are unknown, but may be related to changing food supplies. It is
not known whether the murrelet population was still declining at the time of the oil spill, but the
spill caused additional losses of murrelets. Carcasses of nearly 1,100 Brachyramphus murrelets
were found after the spill, and about 90 percent of the murrelets that could be identified to the
species level were marbled murrelets. Many more murrelets probably were killed by the oil than
were found, and it is estimated that as much as 7 percent of the marbled murrelet population
in the oil-spill area was killed by the spill.

Population estimates for murrelets are highly variable. Postspill boat surveys do not yet indicate
any statistically significant increase in numbers of marbled murrelets in Prince William Sound,
nor is there evidence of any further decline.

Recovery Objective
Marbled murrelets will have recovered when its population is stable or increasing. Stable or
increasing productivity will be an indication that recovery is underway.

MUSSELS

Injury and Recovery

Mussels are an important prey species in the nearshore ecosystem throughout the oil-spill area,
and beds of mussels provide physical stability and habitat for other organisms in the intertidal
zone. For these reasons, musse! beds were purposely left alone during Exxon Valdez clean-up
operations.

In 1991, high concentrations of relatively unweathered oil were found in the mussels and
underlying byssal mats and sediments in certain dense mussel beds. The biological significance
of oiled mussel beds is not known, but they are potential pathways of o0il contamination for local
populations of harlequin ducks, black oystercatchers, river otters, and juvenile sea otters, all of
which feed to some extent on mussels and show some signs of continuing injury.

About 30 mussel beds in Prince William Sound are known still to have oil residue, and 12 of
them were cleaned on an experimental basis in 1994. By August 1995, these beds showed a
98 percent reduction in oil in the replacement sediments, compared to what had been there
before. Mussel beds along the outer Kenai Peninsula coast, the Alaska Peninsula, and Kodiak
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Archipelago were surveyed for the presence of oil in 1992, 1993, and 1995. Hydrocarbon
concentrations in mussels and sediments at these Gulf of Alaska sites is generally lower than
for sites in the Sound, but at some sites substantial concentrations persist.

Subsistence users continue to be concerned about contamination from oiled mussel beds. The
Nearshore Vertebrate Predator project is focusing on mussels as a key prey species and
component of the nearshore ecosystem.

Recovery Objective

Mussels will have recovered when concentrations of oil in the mussels and in the sediments
below mussel beds reach background levels, do not contaminate their predators, and do not
affect subsistence uses.

PACIFIiC HERRING

Injury and Recovery

Pacific herring spawned in intertidal and subtidal habitats in Prince William Sound shortly after
the oil spill. A significant portion of these spawning habitats as well as herring staging areas in
the Sound were contaminated by oil. Field studies conducted in 1989 and 1990 documented
increased rates of egg mortality and larval deformities in oiled versus unoiled areas. Subsequent
laboratory studies confirm that these effects can be caused by exposure to Exxon Valdez oil, but
the significance of these injuries at a population level is not known.

The 1988 prespill year-class of Pacific herring was very strong in Prince William Sound, and, as
a result, the estimated peak biomass of spawning adults in 1992 was at a record level. In 1993,
however, there was an unprecedented crash of the adult herring population. A viral disease and
fungus were the probable agents of mortality, and the connection between the oil spill and the
disease outbreak is under investigation. Numbers of spawning herring in Prince William Sound
remained depressed through the 1995 season. Preliminary results from the Sound Ecosystem
Assessment (SEA) Project indicate the possible significance of walleye pollock as both
competitors with and predators on herring, which may indicate that there is a connection
between the lack of recruitment of strong year classes of herring and the presence of large
numbers of pollock in Prince William Sound.

Pacific herring are extremely important ecologically and commercially and for subsistence users.
Reduced herring populations could have significant implications for both their predators and their
prey, and the closure of the herring fishery from 1993 through 1995 has had serious economic
impact on people and communities in Prince William Sound.

Recovery Objective

Pacific herring will have recovered when the next highly successful year class is recruited into
the fishery and when other indicators of population health are sustained within normal bounds
in Prince William Sound.
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PIGEON GUILLEMOT<

Injury and Recovery

Although the pigeon guillemot is widely distributed in the north Pacific region, nowhere does it
occur in large numbers or concentrations. Because guillemots feed in shallow, nearshore waters,
the guillemots and the fish on which they prey are vulnerable to oil pollution.

Like the marbled murrelet, there is evidence that the pigeon guillemot population in Prince
William Sound had declined before the spill. The causes of the prespill decline are unknown. It
is estimated that 10-15 percent of the spill-area population may have died following the spill.
Guillemot nesting on the Naked Islands was well-studied in 1978-81. Postspill surveys using
the same methods indicated a decline of about 40 percent in guillemots in the Naked Islands.
Based on boat surveys, the overall guillemot population in the Sound declined as well,

Numbers of guillemots recorded on boat surveys are highly variable, and there is not yet any
statistically significant evidence of a postspill population increase. The factors responsible for
the guillemot's prespill decline may negate or mask recovery from the effects of the oil spill.

The Alaska Predator Ecosystem Experiment (APEX) project is investigating the possible link
between pigeon guillemot declines to the availability and abundance of forage fish, such as
Pacific herring, sand lance, and capelin. The Nearshore Vertebrate Predator (NVP) project also
addresses the possibility that exposure to oil continues to limit the guillemot’s recovery. Both
projects are supported by the Trustee Council.

Recovery Objective
Pigeon guillemots will have recovered when their population is stable or increasing. Sustained
productivity within normal bounds will be an indication that recovery is underway.

PINK SALMON

Injury and Recovery

About 75 percent of wild pink salmon in Prince William Sound spawn in the intertidal portions
of streams and were highly vulnerable to the effects of the oil spill. Hatchery salmon and wild
salmon from both intertidal and upstream spawning habitats swam through oiled waters and
ingested oil particles and oiled prey as they foraged in the Sound and emigrated to the sea. As
a result, three types of early life-stage injuries were identified: First, growth rates in juvenile pink
salmon from oiled parts of Prince William Sound were reduced. Second, there was increased
egg mortality in oiled versus unoiled streams. A possible third effect, genetic damage, is under
investigation.

In the years preceding the spill, returns of wild pink salmon in Prince William Sound varied from
a maximum of 21.0 million fish in 1984 to a minimum of 1.8 million in 1988. Since the spill,
returns of wild pinks have varied from a high of about 14.4 million fish in 1990 to a low of about
2.2 million in 1992. There is a particular concern about the Sound's southwest management
district, where returns of both hatchery and wild stocks have been generally weak since the oil
spill. Because of the tremendous natural variation in adult returns, however, it is difficult to
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Recovery Objective

Sea otters will have recovered when the population in oiled areas returns to its prespill
abundance and distribution. An increasing population trend and normal reproduction and age
structure in western Prince William Sound will indicate that recovery is underway.

SEDIMENTS

Injury and Recovery

Exxon Valdez oil penetrated deeply into cobble and boulder beaches that are common on
shorelines throughout the spill area, especially in sheltered habitats. Cleaning and natural
degradation removed much of the oil from the intertidal zone, but visually identifiable surface
and subsurface oil persists at many locations.

The last comprehensive survey of shorelines in Prince William Sound, conducted in 1993,
included 45 areas of shoreline known to have had the most significant oiling. Based on that
survey, it was estimated that heavy subsurface oil had decreased by 65 percent since 1991 and
that surface oil had decreased by 50 percent over the same time period. Surveys also have
indicated that remaining shoreline oil in the Sound is relatively stable and, by this time, is likely
to decrease only slowly. Oil also persists under armored rock settings on the Kenai and Alaska
peninsulas, and this oil has undergone little chemical change since 1989.

In 1995, a shoreline survey team visited 30 sites in the Kodiak Archipelago that had measurable
or reported oiling in 1990 and 1991. The survey team found no oil or only trace amounts at
these sites. The oiling in the Kodiak area is not persisting as it is at sites in Prince William Sound
due to the higher energy settings in the Kodiak area, the state of the oil when it came ashore,
and the smaller concentrations of initial oiling relative to the Sound. :

Following the oil spill, chemical analyses of oil in subtidal sediments were conducted at a small
number of index sites m Prince William Sound. At these sites, oil in subtldal sediments reached

Ievels of hydrocarbon degrad_mg bacterla (assocnated with eleva_ted hydrocarbons) were detected

‘at depths of 40 and 100 meters in-1990-in-Prince William Sound. By 1993, however, there
" was little evidence of Exxon Valdez oil and related microbial activity at most index sites in Prince
William Sound, except at those associated with sheltered beaches that were heavily oiled in
1989. These index sites--at Herring, Northwest, and Sleepy bays--are among the few sites at
which subtidal oiling is still known to occur.

Recovery Objective

Sediments will have recovered when there are no longer residues of Exxon Valdez oil on
shorelines (both tidal and subtidal) in the oil-spill area. Declining oil residues and diminishing
toxicity are indications that recovery is underway.
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SOCKEYE SALMON

injury and Recovery

Commercial salmon fishing was closed in Prince William Sound and in portions of Cook Inlet and
near Kodiak in 1989 to avoid any possibility of contaminated salmon being sent to market. As
a result, there were higher-than-desirable numbers (i.e., overescapement) of spawning sockeye
salmon entering the Kenai River, Red and Akalura lakes on Kodiak Island, and other lakes on
Afognak Island and the Alaska Peninsula. Initially these high escapements may have produced
an overabundance of juvenile sockeye that overgrazed the zooplankton, thus altering planktonic
food webs in the nursery lakes. Although the exact mechanism is unclear, the result was lost
sockeye production as shown by declines in the returns of adults per spawning sockeye.

The effects of the 1989 overescapement of sockeye salmon have persisted in the Kenai River
system through 1995. Although the overall escapement goal for that system was met in 1995,
there i5 concern that the initial overescapement will continue to affect post-spill year-classes.

Production of zooplankton in both Red and Akalura lakes on Kodiak Island has rebounded from
the effects of the overescapement at the time of the oil spill. There continues to be some
problem in the rate of production of sockeye fry in Red and Akalura lakes. This problem may
or may not be linked to the overescapement, and possible additional factors include low egg-to-
fry survival, competition from other freshwater fishes, and the interception of aduits in the
mixed-stock fishery harvest offshore.

Recovery Objective
Sockeye salmon in the Kenai River system and Red and Akalura lakes will have recovered when
adult returns-per-spawner are within normal bounds.

SuBTIDAL COMMUNITIES

Injury and Recovery

Oil that was transported down to subtidal habitats apparently caused changes in the abundance
and species composition of plant and animal populations below lower tides. Different habitats,
including eelgrass beds, kelp beds, and adjacent nearshore waters (depths less than 20 meters),

were compared at oiled and unoiled sites,” The concentration of oil in sediments in 1990 was,

Lmore than twice as great at oiled sites. '[he greatest differences were detected at oiled sites
with sandy sea bottoms in the v:cmlty of eelgrass beds, at which there were reduced
abundances of eelgrass shoots and flowers and helmet crabs. The abundance and diversity of
worms, clams, snails, and oil-sensitive amphipods (sand fleas) also were reduced. Organisms
living in sediment at depths of 3-20 meters were especially affected. Some opportunistic (i.e.,
stress-tolerant) invertebrates within the substrate, mussels and worms on the eelgrass, and
juvenile cod, were greater in numbers at oiled sites.

By 1993, oil concentrations in sediments had dropped considerably, so that there was little
difference between oiled and unoiled sites. The eelgrass habitat, the only habitat examined in
1993, revealed fewer differences in abundances of plants and animals. As was true in 1990,
however, some opportunistic species still were more abundant at oiled sites. These included the
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opportunistic worms and snails, mussels and worms on the eelgrass, and juvenile cod.

Preliminary results from eelgrass habitats visited in 1995 revealed that natural recovery had
occurred. No difference was detected in abundance of eelgrass shoots and flowers, mussels on
eelgrass, amphipods, helmet crabs, and dominant sea stars between oiled and unoiled sites. The
abundance of small green sea urchins, however, was more than 10 times greater at oiled sites.
The possibility that urchins increased due to a reduction in numbers of sea otters, which prey
on urchins, is being examined in the Nearshore Vertebrate Predator Project. Analyses of the
recent oil concentrations in sediments and organisms that live within the substrate are not yet
complete.

Recovery Objective

Subtidal communities will have recovered when community composition in oiled areas, especially
in association with eelgrass beds, is similar to that in unoiled areas. Indications of recovery are
the return of oil-sensitive species, such as amphipods, and the reduction of opportunistic species
at oiled sites.

SERVICES
COMMERCIAL FISHING

Iinjury and Recovery

Commercial fishing is a service that was reduced through injury to commercial fish species (see
individual resources) and also through fishing closures. ‘{n 1989, closures affected fisheries in
Prince William Sound, lower Cook Inlet, upper Cook Inlet Kodlak andg'Chlgnlk These fisheries
opened again in 1990. Since then, there have been no Spl“ -related district-wide closures, except
for the Prince William Sound herring fishery, which was closed in 1993 and has remained closed
since then due to the collapse of the herring population and poor fishery recruitment since 1989.
These closures, including the on-going closure of the herring fishery in Prince William Sound,
harmed the livelihoods of persons who fish for a living and the communities in which they live.
To the extent that the oil spill continues to be a factor that reduces opportunities to catch fish,
there is on-going injury to commercial fishing as a service.

On this basis, the Trustee Council continues to make major investments in projects to
understand and restore commercially important fish species that were injured by the oil spill.
These projects include: supplementation work, such as fertilizing Coghill Lake to enhance its
sockeye salmon run and construction of a barrier bypass at Little Waterfall Creek; development
of tools that have almost immediate benefit for fisheries management, such as otolith mass
marking of pink salmon in Prince William Sound and in-season genetic stock identification for
sockeye salmon in Cook Inlet; and research such as the SEA Project and genetic mapping which
will enhance the ability to predict and manage fisheries over the long-term.

Recovery Obijective

Commercial fishing will have recovered when the commercially important fish species have
recovered and opportunities to catch these species are not lost or reduced because of the effects
of the oil spill.
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PAsSIVE USE

Injury and Recovery

Passive use of resources includes the appreciation of the aesthetic and intrinsic values of
undisturbed areas, the value derived from simply knowing that a resource exists, and other
nonuse values. Injuries to passive uses are tied to public perceptions of injured resources.
Contingent valuation studies conducted by the State of Alaska for the Exxon Valdez oil spill
litigation measured substantial losses of passive use values resulting from the oil spill.

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.

RECREATION AND TOURISM

injury and Recovery

The spill disrupted use of the spill area for recreation and tourism. Resources important for
wildlife viewing and which still are injured by the spill include killer whalé' sea otter‘ harbor seza!?
and various seabirds. Residual oil exists on some beaches with high value for recreatlon and iis
presence may 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.
Since 1992, the Alaska Board of Fisheries has imposed special restrictions on sport fishing in
 arts of Prince William Sound to protect cutthroat trout populations. Harlequin ducks are hunted
in the spill area. The Alaska Board of Game restricted sport harvest of harlequin ducks in Prince
William Sound in 1991, and those restrictions remain in place.

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.

P e e e e
area. (However, there are Stl” locations W|th|n the oil- splll area which are avoxcféﬁy recreat:@
( ww the presence of residualoil. ~  ————

Recovery Objective M/«P"
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.

Al
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SUBSISTENCE

Injury and Recovery
Fifteen predominantly Alaskan-Native communities (numbering about 2,200 people) in the oil-spill
area rely heavily on harvests of subsistence resources, such as fish, shellfish, seals, deer, ducks,
and geese. Many families in other communities, both in and beyond the oil-spill area, also rely
on the subsistence resources of the spill area.

Subsistence harvests of fish and wildlife in most of these villages declined substantially following
the oil spill. The reasons for the declines include reduced availability of fish and wildlife to
harvest, concern about possible health effects of eating contaminated or injured fish and wildlife,
and disruption of lifestyles due to clean-up and other activities.

Subsistence foods were tested for evidence of hydrocarbon contamination from 1989-94. No
or very low concentrations of petroleum hydrocarbons were found in most subsistence foods.
The U.S. Food and Drug Administration determined that eating foods with such low levels of
hydrocarbons posed no significant additional risk to human health. Because shellfish can
continue to accumulate hydrocarbons, however, the Qil 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. Residual oil exists on some beaches near subsistence communities. In
general, subsistence users remain concerned and uncertain about the safety of fish and other
wildlife resources.

The estimated size of the subsistence harvest in pounds per person now appears to have
returned to prespill levels in some communities, according to subsistence users through
household interviews conducted by the Alaska Department of Fish and Game. These interviews
also indicated that the total subsistence harvest began to rebound first in the communities of
the Alaska Peninsula, Kodiak Island, and the lower Kenai Peninsula, but that the harvest has
lagged behind a year or more in the Prince William Sound villages. The interviews also showed
that the relative contributions of certain important subsistence resources remains unusually low.
The scarcity of seals, for example, has caused people in Chenega Bay to harvest fewer seals and
more salmon than has been customary. Herring have been very scarce throughout Prince
William Sound since 1993. Different types of resources have varied cultural and nutritional
importance, and the changes in diet composition remain a serious concern to subsistence users.
Subsistence users also report that they have to travel farther and expend more time and effort
to harvest the same amount as they did before the spill, especially in Prince William Sound.

Subsistence users also point out that the value of subsistence cannot be measured in pounds
alone. This conventional measure does not include the cultural value of traditional and
customary use of natural resources. 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 ways of life of entire
communities. There is particular concern that the oil spill disrupted opportunities for young
people to learn subsistence culture, and that this knowledge may be lost to them in the future.
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: Recovery Objectave - : oo
*  Subsistence will have recovered when m;ured resources used for. subsustence are healthy and
- productive and exist at prespill levels. ‘In addmon, there is recogmtion that people must be -
“confident that the resources are safe to eat and that the cultural values pmvnded by gathermg, .
: preparmg, and shanng food need to be remtegrated mto communlty hfe :
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[Note: This table is modified from p. 32 of the Restoration Plan.]

Table 2. Resources and Services Injured by the Spill :

Recovered Recovering Not Recovered Recovery Unknown Commercial fishing
Bald eagle Archaeological resources*® Cormorants Black oystercatcher Passive uses
Common murres (3 species) Clams _ Recreation and Tourism
Intertidal communities * * Harbor seal Common loon including sport fishing,
Mussels Harlequin duck Cutthroat trout sport hunting, and other
Pink salmon Killer whale (AB Designated recreation uses
Sediments pod) Wilderness areas Subsistence
Sockeye salmon Marbled murrelet Dolly Varden
Subtidal communities Pacific herring Kittlitz's murrelet
Pigeon guillemot River otter
Sea otter (in oiled Rockfish
west. PWS)

* Archaeological resources are not
renewable in the same way that
biological resources are, but there has
been significant progress toward the
recovery objective.
/[ *Status of intertidal communities |
[ based largely on monitoring in
sheltered rocky habitats in Prince
\),5 _ William Sound; status of other
Iy [ intertidal habitats is less certain or

unknown, though some recovery can
\__b_eﬁanticipated.

e ——

Amending the List of Injured Resources and Services. The list of injured resources and services will be reviewed as new information is
obtained through research, monitoring, and other studies sponsored by the Trustee Council. In addition, information may be submitted
to add to or otherwise change this list. This information can include research results, assessment of population trends, ethnographic and
historical data, and supportive rationale. Information that has been through an appropriate scientific review process is preferable. If data
have not been peer reviewed, they should be presented in a format that permits and facilitates peer review. Information to change the
list will be reviewed through the Trustee Council's scientific review process.
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MEMORANDUM FOR:

FROM:

SUBJECT:

UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
National Marine Fisheries Service

Office of Oil Spill Damage

Assessment and Restoration

P.0. Box 210029

Auke Bay, Alaska 99821

April 23, 1996

Molly McCammon

D E@EWE@
Executive Director AR 2 0 1992 L_)
Bruc%gf)% e

SEwgEan. Nenges EXXON VALDEZ OIL SPILL
e TRUSTEE COUNGIL

Chapter 5 of the Restoration Plan, Injury and Recovery and
Recovery Objectives, has seen dramatic improvements by
incorporating new scientific information, changes in
organization, format and clearer presentation of the information.
In the April 1996 version I found only one typo (although this
was a quick review); in the killer whale section, page 10,
paragraph 1, last line, misspelling of “perhaps'.

Thanks for considering my earlier comments. Keep up the good

work.

cc: Stan Senner

© ATMOSA,,
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Exxan Valdez 0|I Spill Trustee Council

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

April 1996

Dear Reader:

The Trustee Council adopted the Exxon Valdez Oil Spill Restoration Plan in November
1994 with the intent that the plan would be updated as needed to incorporate new
scientific information.

The enclosed documents provide information to update two parts of the Resforation
Plan: the List of Injured Resources and Services in Chapter 4 and the summaries of
Injury and Recovery and the Recovery Objectives in Chapter 5. The Council invites
public comment on the changes to the List of Injured Resources and Services and to
the updated Recovery Objectives. To be most helpful, please submit written
comments on these drafts to: Exxon Valdez Oil Spill Trustee Council, 645 G
Street, Suite 401, Anchorage, Alaska 99501 by June 15, 1996.

List of Injured Resources and Services

Chapter 4 of the Restoration Plan indicates that the list of injured resources and
services (p. 32, Table 2) will be reviewed as new information is obtained. The proposed
revisions include changes to the recovery status of some resources (for example,
moving Bald Eagles from the “recovering” category to “recovered”) and additions to the
list itself. In August 1995, the Council added Kittlitz’'s murrelets and common loons to
the injured species list. In addition, the Council now proposes to add three species of
cormorants (red-faced, pelagic, and double-crested). Requests to add scoters (three
species) and black-legged kittiwakes to the list were recommended against by the
Council's Chief Scientist. If you would like a copy of the Chief Scientist's
recommendations, please call the Trustee Council office (see telephone numbers on
second page).

Chapter 5: Goals, Objectives & Strategies

Chapter 5 of the Resforation Plan (pp. 33-56) discusses general goals and strategies
for restoring injured resources and services and also provides specific information on
the status, recovery objectives, and restoration strategies for individual resources and
services. In the attached document, the Council now provides updated information on
the status of injured resources and services. Based on these updated status reports,
the Council also proposes and invites comments on revisions to the Recovery

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
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Objectives for injured resources and services. Readers are referred to annual work
plans and invitations to submit proposals (e.g., Invitation to Submit Restoration
Proposals for Federal Fiscal Year 1997) for the most current information on the
restoration strategies chosen by the Council to achieve its recovery objectives.

~ Your comments on the proposed changes to the List of Injured Resources and Services
and the Recovery Objectives are invited. If you have questions about the proposed
changes, or wish to request any of the documents mentioned above, please call 1-800-
478-7745 (inside Alaska) or 1-800-283-7745 (outside Alaska). Thank you.

Sincerely,

WW( O
Molly McCammon

Executive Director

enclosure



[Note to Readers: This draft updates information on Injury and Recovery
status and Recovery Objectives in Chapter 5 (pp. 33-56) and the List of -
Injured Resources and Services (p. 32) in the Restoration Plan.]
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RESOURCES

ARCHAEOLOGICAL RESOURCES

v

Injury and Recovery

The oil-spill area is believed to contain more than 3,000 sites of archaeological and historical
significance. Twenty-four archaeological sites on public lands are known to have been adversely
affected by cleanup activities or looting and vandalism linked to the oil spill. Additional sites on
both public and private lands were probably injured, but damage assessment studies were limited
to public land and not designed to identify all such sites.

Documented 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 early 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 vyield sites. Once these problems were recognized, protective measures were
implemented that successfully limited additional injury. In 1993, only two of the 14 sites visited
showed signs of continued vandalism, but it is difficuit to prove that this recent vandalism was
related to the spill. Oil was visible in the intertidal zones of two of the 14 sites monitored in
1993, and hydrocarbon analysis has shown that the oil at one of the sites was from the Exxon
Valdez spill. Hydrocarbon levels at the second site were not sufficient to permit identification
of the source or sources of the oil.

Monitoring of archaeological sites in 1994 and 1995 found no evidence of new damage from
vandalism. The presence of oil is being determined in sediment samples taken from four sites
in 1995,

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

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

Recovery Objective
Archaeological resources are nonrenewable: they cannot recover in the same sense as biological
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resources. Archaeological resources will be considered to have recovered when spill-related
injury ends, looting and vandalism are at or below prespill levels, and the artifacts and scientific
data remaining in vandalized sites are preserved (e.g., through excavation, site stabilization, or
other forms of documentation). '

BALD EAGLES

Injury and Recovery

The bald eagle is an abundant resident of coast lines throughout the oil-spill area. Following the
spill a total of 151 eagle carcasses was recovered from the oil-spill area. Prince William Sound
provides year-round and seasonal habitat for about 5,000 bald eagles, and within the Sound it
is estimated that about 250 bald eagles died as a result of the spill. There were no estimates
of mortality outside the Sound, but there were deaths throughout the oil-spill area.

In addition to direct mortalities, productivity was reduced in oiled areas of Prince William Sound
in 1989. Productivity was back to normal in 1990 and 1991, and an aerial survey of adults in
1995 indicated that the population has returned to or exceeded its prespill level in Prince William
Sound. \

Recovery Objective
Bald eagles will have recovered when their population and productivity have returned to prespill
levels. Based on the results of studies in Prince William Sound, this objective has been met.

BLACK OYSTERCATCHERS

Injury and Recovery

Black oystercatchers spend their entire lives in or near intertidal habitats and are highly
vulnerable to oil pollution. Currently, it is estimated that 1,500-2,000 oystercatchers breed in
south-central Alaska. Only nine carcasses of adult oystercatchers were recovered following the
spill, but the actual number of mortalities may have been considerably higher.

In addition to direct mortalities, breeding activities were disrupted by the oil and clean-up
activities. In comparison with black oystercatchers on the largely unoiled Montague Island,
oystercatchers at heavily oiled Green Island had reduced hatching success in 1989 and their
chicks gained weight more slowly during 1991-93. Interpretation of these data on reproductive
performance, however, are confounded by lack of prespill data. Productivity and survival of
black oystercatchers in Prince William Sound have not been monltored since 1993, and the
recovery status of this species is not known.

Recovery Objective

Black oystercatchers will have recovered when the population returns to prespill levels and
reproduction is within normal bounds. An increasing population trend and comparable hatching
success and growth rates of chicks in oiled and unoiled areas, after taking into account
geographic differences, will indicate that recovery is underway.




CLAMS

Injury and Recovery

The magnitude of impacts on clam populatlons varies with the species of clam, degree of oiling,
and location. However, data from the lower intertidal zone on sheltered beaches suggest that
little-neck clams and, to a lesser extent, butter clams were killed and suffered slower growth
rates as a result of the oil spill and clean-up activities. In communities on the Kenai Peninsula,
Kodiak, and the Alaska Peninsula and in Prince William Sound concern about the effects of the
oil spill on clams and subsistence uses of clams remains high.

Recovery Objective

Clams will have recovered when populations and productivity have returned to levels that would
have prevailed in the absence of the oil spill, based on prespill data or comparisons of oiled and
unoiled sites.

COMMON LOONS

Injury and Recovery

Carcasses of 395 loons of four species were recovered following the spill, including at least 216
common loons. Current population sizes are not known for any of these species, but, in general,
loons are long-lived, slow-reproducing, and have small populations. Common loons in the oil-spill
area may number only a few thousand, including only hundreds in Prince William Sound.
Common loons injured by the spill probably included a mixture of resident and mlgrant birds, and
their recovery status is not known.

Recovery Objective
No realistic recovery objective can be identified without more mformatlon on injury to and the
recovery status of common loons. :

CoMMON MURRES

Injury and Recovery
About 30,000 carcasses of oiled birds were picked up following the oil spill, and 74 percent of
them were common and thick-billed murres {mostly common murres). Many more murres
probably died than actually were recovered. Based on surveys of index colonies at such
locations as Resurrection Bay, the Chiswell, Barren, and Triplet islands, and Puale Bay, the spill-
area population may have declined by about 40 percent following the spill. In addition to direct
losses of murres, there is evidence that the timing of reproduction was disrupted and
" productivity reduced. Interpretation of the effects of the spill, however, is complicated by
incomplete prespill data and by indications that populations at some colonies were in decline
before the oil spill.
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Postspill monitoring of productivity at the colonies in the Barren Islands indicates that
reproductive timing and success were again within normal bounds by 1993. Numbers of adult
murres were last surveyed at those same colomes in 1994. At that time, the local population
had not returned to prespill levels. -

The Alaska Predator Ecosystem Experiment (APEX project), funded by the Trustee Council, is
investigating the linkages among murre populations and changes in the abundance of forage fish,
such as Pacific herring, sand lance, and capelin.

Recovery Objective

Common murres will have recovered when populations at index colonies have returned to prespill
levels and when productivity is sustained within normal bounds. Increasing population trends
at index colonies will be a further indication that recovery is underway.

CORMORANTS

injury and Recovery
Cormorants are large fish-eating birds that spend much of their time on the water or perched on
rocks near the water. Three species typically are found within the oil-spill area. :

Carcasses of 838 cormorants were recovered following the oil spill, including 418 pelagic, 161
red-faced, 38 double-crested, and 221 unidentified cormorants. Many more cormorants probably
died as a result of the spill, but their carcasses were not found.

No regional population estimates are available for any of the cormorant species found in the oil-
spill area. The U.S. Fish and Wildlife Service Alaska Seabird Colony Catalog, however, currently
lists counts of 7,161 pelagic cormorants, 8,967 red-faced cormorants, and 1,558 double-crested
cormorants in the oil-spill area. These are direct counts, not overall population estimates, but
they suggest that population sizes are small. In this context, it appears that injury to all three
cormorant species may have been significant.

In addition, there were statistically-significant declines in the estimated numbers of cormorants
(all three species combined) in Prince William Sound based on pre- and postspill July boat
surveys (1972-73 v 1989-91). There were fewer cormorants in oiled than in unoiled parts of
the Sound. More recent surveys (1993-94) did not show an increasing population trend since
the oil spill. With support from the Trustee Council, these boat surveys will be repeated in
1996.

Recovery Objective

Pelagic, red-faced, and double-crested cormorants Wl" have recovered when their populations
return to prespill levels in the oil-spill area. An increasing population trend in Prince William
Sound will indicate that recovery is underway.




CUTTHROAT TROUT

Injury and Recovery

Prince William Sound is at the northwestern limit of the range of cutthroat trout, and few stocks
are known to exist within the Sound. Local cutthroat trout populations rarely number more than
1,000 each, and the fish- have small home ranges and are geographically isolated. Cutthroat
trout, therefore, are highly vulnerable to exploitation, habitat alteration, or pollution.

Following the oil spill, cutthroat trout in a small number of oiled index streams grew more slowly
than in unoiled streams, possibly as a result of reduced food supplies or exposure to oil, and
there is concern that reduced growth rates may have led to reduced survival. The difference in
growth rates persisted through 1991. No studies have been conducted since then, and the
recovery status of this species is not known.

Recovery Objective »
Cutthroat trout will have recovered when growth rates within oiled areas are similar to those for
unoiled areas, after taking into account geographic differences.

DESIGNATED WILDERNESS AREAS

Injury and Recovery

The oil spill delivered oil in varying quantities to the waters adjoining the seven areas within the
spill area designated as wilderness areas and wilderness study areas by Congress. Qil 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. Although activity levels on these
wilderness shores have probably returned to normal, at some locations there is still residual oil.

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

injury and Recovery

Like the cutthroat trout, there is evidence that Dolly Varden grew more slowly in oiled streams
than in unoiled streams, and there is concern that reduced growth rates may have led to
reduced survival. However, no data have been gathered since 1991. The recovery status of
this species is not known.
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Recovery Objective
Dolly Varden will have recovered when growth rates within oiled streams are comparable to
those in unoiled streams, after taking into account geographic differences.

HARBOR SEALS

Injury and Recovery

Harbor seal numbers were declining in the Gulf of Alaska, including in Prince William Sound,
before the oil spill. Exxon Valdez oil affected harbor seal habitats, including key haul-out areas
and adjacent waters, in Prince William Sound and as far away as Tugidak Island, near Kodiak.
Estimated mortality as a direct result of the oil spill was about 300 seals in oiled parts of Prince
William Sound. Based on surveys conducted before {1988} and after (1989) the oil spill, seals
in oiled areas had declined by 43 percent, compared to 11 percent in unoiled areas.

In a declining population deaths exceed births, and harbor seals in both oiled and unoiled parts
of Prince William Sound have continued to decline since the spill. For the period 1989-1994,
the average estimated annual rate of decline is about 6 percent. Changes in the amount or
quality of food may have been an initial cause of this long-term decline. Although there is no
evidence that such factors as predation by killer whales, subsistence hunting, and interactions
with commerical fisheries caused the decline in the harbor seal populatlon these are among the
on-going sources of mortality.

Harbor seals have long l?een a key subsistence resource in the oil-spill area. Subsistence hunting
is affected by the declining seal population, and lack of opportunities to hunt seals has changed
the diets of subsistence users who traditionally had relied heavily on these marine mammals.

Recovery Objective
Harbor seals will have recovered from the effects of the oil spill when their population is stable
or increasing.

HARLEQUIN DUCKS

Injury and Recovery

Harlequin ducks feed in intertidal and shallow subtldal habitats where most of the spilled oil was
initially stranded. More than 200 harlequin ducks were found dead in 1989, mostly in Prince
- William Sound. Many more than that number probably died throughout the spill area. Since the
oil spill occurred in early spring, before wintering harlequins had left the oil-spill area, the impacts
of the oil spill may have extended beyond the immediate spill area. The geographic extent of
these impacts is not known.

Bile samples from harlequin ducks {(combined with samples from Barrow’'s and common
goldeneye) collected in eastern and western Prince William Sound and in the western Kodiak
Archipelago in 1989-90 had higher concentrations of hydrocarbon metabolites than a small
number of samples from harlequins and goldeneye collected at Juneau. Prespill data on
harlequin populations and productivity are poor and complicated by possible geographic




differences in habitat quality. However, the summer population in Prince William Sound is small,
only a few thousand birds. There continues to be concern about poor reproduction and a
possible decline in numbers of molting birds in western versus eastern parts of the Sound.

Recovery Objective : -

Harlequin ducks will have recovered when breeding and postbreeding season densmes and
production of young return to prespill levels. A normal population age- and sex-structure and
reproductive success, taking into account geographic differences, will indicate that recovery is
underway.

INTERTIDAL COMMUNITIES

Injury and Recovery

Portions of 1,500 miles of coastline were oiled by the spill in Prince William Sound, on the Kenai
and Alaska peninsulas, and in the Kodiak Archipelago. Both the oil and intensive clean-up
‘activities had significant impacts on the flora and fauna of the intertidal zone, the area of beach
between low and high tides. Intertidal resources are important to subsistence users, sea and
river otters, and to a variety of birds, including black oystercatchers, harlequm ducks, surf
scoters, and pigeon guillemots.

lmpacts to intertidal organisms occurred at all tidal levels in all types of habitats throughout the
oil-spill area. Many species of algae and invertebrates were less abundant at oiled sites
compared to unoiled reference sites. Other opportunistic species, inciuding a small species of
barnacle, oligochaete worms, and filamentous brown algae, colonized shores where dominant
species were removed by the oil spill and clean-up activities. The abundance and reproductive
potential of the common seaweed, Fucus gardneri (known as rockweed or popweed), was also
reduced following the spill.

On the sheltered, bedrock shores that are common in Prince William Sound, full recovery of
Fucus is crucial for the recovery of intertidal communities at these sites, since many invertebrate
organisms depend on the cover provided by this seaweed. Fucus has not yet fully recovered in
the upper intertidal zone on shores subjected to direct sunlight, but in many locations, recovery
of intertidal communities has made substantial progress. In other habitat types, such as
estuaries and cobble beaches, many species did not show signs of recovery when they were last

surveyed in 1991,

Recovery Objective

Intertidal communities will have recovered when community composition on oiled shorelines is
similar to that which would have prevailed in the absence of the spill. Indications of recovery
are the reestablishment of important species, such as Fucus at sheltered rocky sites, the
convergence in community composition on oiled and unoiled shorelines, and the provision of
adequate, uncontaminated food supplies for top predators in intertidal and nearshore habitats.
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KILLER WHALES

Injury and Recovery : ;
More than 80 killer whales in six "resident" pods regularly use Prince William Sound within their
ranges. Other whales in "transient” groups are observed in the Sound less frequently. There
has been particular concern in Prince William Sound about the resident AB pod, which numbered
36 animals prior to the spill. Fourteen whales disappeared from this pod in 1989 and 1990,
during which time no young were recruited into the population. Although four calves were
added to the AB pod during 1992-94, surveys in 1994 and 1995 indicate the loss of five more
adult whales. The link between these losses and the oil spill is only circumstantial, but the likely
mortality of killer whales in the AB pod in Prince William Sound following the spill far exceeds
rates observed for other pods in British Columbia and Puget Sound over the last 20 years. In
addition to the effects of the oil spill, there has been concern about the possible shooting of killer
whales, pehaps due to conflicts with long-line fisheries.

The AB pod may never regain its former size, but overall numbers within the major resident killer
whale pods in Prince William Sound are at or exceed prespill levels. There is concern, however,
that a decline in resightings of individuals within the AT group of transient killer whales has
accelerated following the oil spill.

Recovery Objective ,
Killer whales in the AB pod will have recovered when the number of individuals in the pod is
stable or increasing relative to the trends of other major resident pods in Prince William Sound.

KITTLITZ'S MURRELET

Injury and Recovery

The Kittlitz's murrelet is found only in Alaska and portions of the Russian Far East, and a large
fraction of the world population, which may number only a few tens of thousands, breeds in
Prince William Sound. The Kenai Peninsula coast and Kachemak Bay are also important
concentration areas for this species. Very little is known about Kittlitz's murrelets. However,
they associate closely with tidewater glaciers and nest on scree slopes and similar sites on the
ground. , -

Seventy-two Kittlitz's murrelets were positively identified among the bird carcasses recovered
after the oil spill. Nearly 450 more Brachyramphus murrelets were not identified to the species
level, and it is reasonable to assume that some of these were Kittlitz's. In addition, many more
murrelets probably were killed by the oil than were actually recovered. One published estimate
places direct mortality of Kittlitz's murrelets from the oil spill at 1,000-2,000 individuals, which
would represent a substantial fraction of the world population.

Because of the highly patchy distribution of Kittlitz's murrelet, the difficulty of identifying them
in the field, and the fact that so little is known about this species, the recovery status of the
Kittlitz's murrelet is not known. The Trustee Council has funded an exploratory study on the
ecology and distribution of this murrelet starting in 1996.
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Recovery Objective
No recovery objective can be identified for Kittlitz's murrelet at this time.

MARBLED MURRELET

Injury and Recovery

The northern Gulf of Alaska, including Prince William Sound, is a key area of concentration in
the distribution of marbled murrelets. The marbled murrelet is federally listed as a threatened
species in Washington, Oregon, and California; it is also listed as threatened in British Columbia.

The marbled murrelet population in Prince William Sound had declined before the oil spill. The
causes of the prespill decline are unknown, but may be related to changing food supplies. It is
not known whether the murrelet population was still declining at the time of the -oil spill, but the
spill caused additional losses of murrelets. Carcasses of nearly 1,100 Brachyramphus murrelets
were found after the spill, and about 90 percent of the murrelets that could be identified to the
species level were marbled murrelets. Many more murrelets probably were killed by the oil than
were found, and it is estimated that as much as 7 percent of the marbled murrelet population
in the oil-spill area was killed by the spill.

Population estimates for murrelets are highly variable. Postspill boat surveys do not yet indicate
any statistically significant increase in numbers of marbled murrelets in Prince William Sound,
nor is there evidence of any further decline. :

Recovery Objective _ _
Marbled murrelets will have recovered when its population is stable or increasing. Stable or
increasing productivity will be an indication that recovery is underway.

MUSSELS

Injury and Recovery _

Mussels are an important prey species in the nearshore ecosystem throughout the oil-spill area,
and beds of mussels provide physical stability and habitat for other organisms in the intertidal
zone. For these reasons, mussel beds were purposely left alone during Exxon Valdez clean-up
operations.

In 1991, high concentrations of relatively unweathered oil were found in the mussels and
underlying byssal mats and sediments in certain dense mussel beds. The biological significance
of oiled mussel beds is not known, but they are potential pathways of oil contamination for local
populations of harlequin ducks, black oystercatchers, river otters, and juvenile sea otters, all of
which feed to some extent on mussels and show some signs of continuing injury.

About 30 mussel beds in Prince William Sound are known still to have oil residue, and 12 of
them were cleaned on an experimental basis in 1994. By August 1995, these beds showed a
98 percent reduction in oil in the replacement sediments, compared to what had been there
before. Mussel beds along the outer Kenai Peninsula coast, the Alaska Peninsula, and Kodiak
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Archipelago were surveyed for the presence of oil in 1992, 1993, and 1995. Hydrocarbon
concentrations in mussels and sediments at these Gulf of Alaska sites is generally lower than
for sites in the Sound, but at some sites substantial concentrations persist.

Subsistence users continue to be concerned about contamination from oiled mussel beds. The
Nearshore Vertebrate Predator project is focusing on mussels as a key prey speCIes and
component of the nearshore ecosystem.

Recovery Objective

Mussels will have recovered when concentrations of oil in the mussels and in the sediments
below mussel beds reach background levels, do not contaminate their predators, and do not
affect subsistence uses.

PACIFIC HERRING

Injury and Recovery

Pacific herring spawned in intertidal and subtidal habitats in Prince William Sound shortly after
the oil spill. A significant portion of these spawning habitats as well as herring staging areas in
the Sound were contaminated by oil. Field studies conducted in 1989 and 1990 documented
increased rates of egg mortality and larval deformities.in oiled versus unoiled areas. Subsequent
laboratory studies confirm that these effects can be caused by exposure to Exxon Valdez oil, but
the significance of these injuries at a population level is not known.

The 1988 prespill year-class of Pacific herring was very strong in Prince William Sound, and, as
a result, the estimated peak biomass of spawning adults in 1992 was at a record level. In 1993,
however, there was an unprecedented crash of the adult herring population. A viral disease and
fungus were the probable agents of mortality, and the connection between the oil spill and the
disease outbreak is under investigation. Numbers of spawning herring in Prince William Sound
remained depressed through the 1995 season. Preliminary results from the Sound Ecosystem
Assessment (SEA) Project indicate the possible significance of walleye pollock as both
competitors with and predators on herring, which may indicate that there is a connection
between the lack of recruitment of strong year classes of herring and the presence of large
numbers of pollock in Prince William Sound.

Pacific herring are extremely important ecologically and commercially and for subsistence users.
Reduced herring populations could have significant implications for both their predators and their
prey, and the closure of the herring fishery from 1993 through 1995 has had serious economic
impact on people and communities in Prince William Sound.

Recovery Objective

Pacific herring will have recovered when the next highly successful year class is recruited into
the fishery and when other indicators of population health are sustained within normal bounds
in Prince William Sound.
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PIGEON GUILLEMOT

Injury and Recovery

Although the pigeon guillemot is widely distributed in the north Pacific region, nowhere does it
occur in large numbers or concentrations. Because guillemots feed in shallow, nearshore waters,
the guillemots and the fish on which they prey are vulnerable to oil pollution.

Like the marbled murrelet, there is evidence that the pigeon guillemot population:in Prince
William Sound had declined before the spill. The causes of the prespill decline are unknown. It
is estimated that 10-15 percent of the spill-area population may have died following the spill.
Guillemot nesting on the Naked Islands was well-studied in 1978-81. Postspill surveys using -
the same methods indicated a decline of about 40 percent in guillemots in the Naked Islands.
Based on boat surveys, the overall guillemot population in the Sound declined as well..

Numbers of guillemots recorded on boat surveys are highly variable, and there is not yet any
statistically significant evidence of a postspill population increase. The factors responsible for
the guillemot's prespill decline may negate or mask recovery from the effects of the oil spill.

The Alaska Predator Ecosystem Experiment (the APEX project), supported by the Trustee
Council, is investigating the possible link between pigeon guillemot declines to the availability
and-abundance of forage fish, such as Pacific herring, sand lance, and capelin.

Recovery Objective ,
Pigeon guillemots will have recovered when their population is stable or increasing. Sustained
productivity within normal bounds will be an indication that recovery is underway.

PINK SALMON

Injury and Recovery .

About 75 percent of wild pink salmon in Prince William Sound spawn in the intertidal portions
of streams and were highly vulnerable to the effects of the oil spill. Hatchery salmon and wild
salmon from both intertidal and upstream spawning habitats swam through oiled waters and
ingested oil particles and oiled prey as they foraged in the Sound and emigrated to the sea. As
a result, three types of early life-stage injuries were identified: First, growth rates in juvenile pink
salmon from oiled parts of Prince William Sound were reduced. Second, there was increased
egg mortality in oiled versus unoiled streams. A possible third effect, genetic damage, is under
investigation.

In the years preceding the spill, returns of wild pink salmon in Prince William Sound varied from
a maximum of 21.0 million fish in 1984 to a minimum of 1.8 million in 1988. Since the spill,
returns of wild pinks have varied from a high of about 14.4 million fish in 1990 to a low of about
2.2 million in 1992. There is a particular concern about the Sound's southwest management
district, where returns of both hatchery and wild stocks have been generally weak since the oil
spill. Because of the tremendous natural variation in adult returns, however, it is difficult to
attribute poor returns in a given year to injuries caused by Exxon Valdez oil. For pink salmon,
mortalities of eggs and juveniles remain the best indicators of injury and recovery.
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- Evidence of reduced juvenile growth rates was limited to the 1989 season, but increased egg
mortality persisted in oiled compared to unoiled streams through 1993. The 1994 and 1995
seasons were the first since 1989 in which there were no statistically significant differences in
egg mortalities in oiled and unoiled streams These data indicate that recovery from oil-spill
effects is underway.

The Sound Ecosystem Assessment (SEA) Project is exploring oceanographic and ecological
factors that influence production of pink salmon and Pacific herring. These natural factors are
likely to have the greatest influence over year-to-year returns in both wild and hatchery stocks
of pink salmon. :

Recovery Objective

Pink salmon will have recovered when population indicators, such as growth and survival, are
within normal bounds and there are no statistically significant differences in egg mortalities in
oiled and unoiled streams for two years each of odd- and even-year runs in Prince William Sound.

RIVER OTTERS

Injury and Recovery

River otters have a low populatlon density and an unknown population size in Prince William
Sound, and, therefore, it is hard to assess oil-spill effects. Twelve river otter carcasses were
found following the spill, but the actual mortality is not known. Studies conducted during 1989-
91 identified several differences between river otters in oiled and unoiled areas in Prince William
Sound, including biochemical evidence of exposure to hydrocarbons or other sources of stress,
reduced diversity in prey species, reduced body size (length-weight), and increased territory size.
Since there were no prespill data and sample sizes were small, it is not clear that these
differences are the result of the oil spill.

The Nearshore Vertebrate Predator project, now underway, will shed new light on the status of
the river otter. In 1995 the Alaska Board of Game used its emergency authority to restrict
trapping of river otters in western Prince William Sound to ensure that the results of this study
are not compromised by the removal of animals from study areas on Jackpot and Knight islands.

Recovery Objective

The river otter will have recovered when biochemical indices of hydrocarbon exposure or other
stresses and indices of habitat use are similar between oiled and unoiled areas of Prince William
Sound, after taking into account any geographic differences.
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ROCKFISH

Injury and Recovery
Very little is known about rockfish populations in the northern Gulf of Alaska. A small number
of dead adult rockfish was recovered following the oil spill, and autopsies of five specimens
indicated that oil ingestion was the cause of death. Analysis of other rockfish showed exposure
to hydrocarbons and probable sublethal effects. In addition, closures to salmon fisheries
apparently increased fishing pressures on rockfish, which may have adversely affected the
rockfish population. However, the original extent of injury and the current recovery status of
this species are unknown.

Recovery Objective
No recovery objective can be |dent|f|ed

- SEA OTTERS

Injury and Recovery

By the late 1800s, sea otters had been eliminated from most of their historical range in Alaska
due to excessive fur harvesting by Russian and American fleets. Surveys of sea otters in the
1970s and 1980s, however, indicated a healthy and expanding population, including in Prince
William Sound, pnor to the oil Spl" Sea otters are today an important subsistence resource for
their furs.

About 1,000 sea otter carcasses were recovered following the spill, although additional animals
probably died but were not recovered. In 1990 and 1991, higher-than-expected proportions of
prime-age adult sea otters were found dead in western Prince William Sound, and there was
evidence of higher mortality of recently weaned juveniles in oiled areas. By 1992-93,
overwintering mortality rates for juveniles had decreased, but were still higher in oiled than in
unoiled parts of the Sound.

Based on boat surveys conducted in Prince William Sound, there is not yet statistically
significant evidence of an overall population increase following the oil spill (1990-94). This lack
of a significant positive trend, however, may result from low statistical power in the survey,
which will be repeated in 1996.

Based on observations by local residents, it is evident that the sea otter is abundant in much of
Prince William Sound. There is no evidence that recovery has occurred, however, in heavily oiled
parts of western Prince William Sound, such as around northern Knight Island. The Nearshore
Vertebrate Predator project, which was started in 1995, should help clarify the recovery status
of the sea otter in the western Sound.
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Recovery Objective

Sea otters will have recovered when the population in oiled areas returns to its prespill
abundance and distribution. An increasing population trend and normal reproduction and age
structure in western Prince William Sound will indicate that recovery is underway.

SEDIMENTS

Injury and Recovery

Exxon Valdez oil penetrated deeply into cobble and boulder beaches that are common on
shorelines throughout the spill area, especially in sheltered habitats. Cleaning and natural
degradation removed much of the oil from the intertidal zone, but visually identifiable surface
and subsurface oil persists at many locations.

The last comprehensive survey of shorelines in Prince William Sound, conducted in 1993,
included 45 areas of shoreline known to have had the most significant oiling. Based on that
survey, it was estimated that heavy subsurface oil had decreased by 65 percent since 1991 and
that surface oil had decreased by 50 percent over the same time period. Surveys also have
indicated that remaining shoreline oil in the Sound is relatively stable and, by this time, is likely
to decrease only slowly. Oil also persists under armored rock settings on the Kenai and Alaska
peninsulas, and this oil has undergone little chemical change since 1989.

In 1995, a shoreline survey team visited 30 sites in the Kodiak Archipelago that had measurable
or reported oiling in 1990 and 1991. The survey team found no oil or only trace amounts at
these sites. The oiling in the Kodiak area is not persisting as it is at sites in Prince William Sound
due to the higher energy settings in the Kodiak area, the state of the oil when it came ashore,
and the smaller concentrations of initial oiling relative to the Sound.

Following the oil spill, chemical analyses of oil in subtidal sediments were conducted at a small
number of index sites in Prince William Sound. At these sites, oil in subtidal sediments reached
its greatest concentrations at water depths of 20 meters below mean low tide, although elevated
levels of hydrocarbon-degrading bacteria (associated with elevated hydrocarbons) were detected
at depths of 40 and 100 meters in 1990 in Prince William Sound. By 1993, however, there
was little evidence of Exxon Valdez oil and related microbial activity at most index sites in Prince
William Sound, except at those associated with sheltered beaches that were heavily oiled in
1989. These index sites--at Herring, Northwest, and Sleepy bays--are among the few sites at
which subtidal oiling is still known to occur.

Recovery Objective _

Sediments will have recovered when there are no longer residues of Exxon Valdez oil on
shorelines (both tidal and subtidal) in the oil-spill area. Declining oil residues and diminishing
toxicity are indications that recovery is underway.
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SOCKEYE SALMON

Injury and Recovery

Commercial salmon fishing was closed in Prince William Sound and in portions of Cook Inlet and
near Kodiak in 1989 to avoid any possibility of contaminated salmon being sent to market. As
a result, there were higher-than-desirable numbers (i.e., overescapement) of spawning sockeye
salmon entering the Kenai River, Red and Akalura lakes on Kodiak Island, and other lakes on
Afognak Island and the Alaska Peninsula. Initially these high escapements may have produced
an overabundance of juvenile sockeye that overgrazed the zooplankton, thus altering planktonic
food webs in the nursery lakes. Although the exact mechanism is unclear, the result was lost
sockeye production as shown by declines in the returns of adults per spawning sockeye.

The effects of the 1989 overescapement of sockeye salmon have persisted in the Kenai River.
system through 1995. Although the overall escapement goal for that system was met in 1995,
there is concern that the initial overescapement will continue to affect post-spill year-classes.

Production of zooplankton in both Red and Akalura lakes on Kodiak Island has rebounded from
the effects of the overescapement at the time of the oil spill. There continues to be some
problem in the rate of production of sockeye fry in Red and Akalura lakes. This problem may
or may not be linked to the overescapement, and possible additional factors include low egg-to-
fry 'survival, competition from other freshwater fishes, and the interception of adults in the
mixed-stock fishery harvest offshore.

Recovery Objective ‘
Sockeye salmon in the Kenai River system and Red and Akalura lakes will have recovered when
adult returns-per-spawner are within normal bounds.

SUBTIDAL COMMUNITIES

Injury and Recovery _

Oil that was transported down to subtidal habitats apparently caused changes in the abundance
and species composition of plant and animal populations below lower tides. Different habitats,
including eelgrass beds, kelp beds, and adjacent nearshore waters (depths less than 20 meters),
were compared at oiled and unoiled sites. The concentration of oil in sediments in 1990 was
more than twice as great at oiled sites. The greatest differences were detected at oiled sites
with sandy ‘sea bottoms in the vicinity of eelgrass beds, at which there were reduced
abundances of eelgrass shoots and flowers and helmet crabs. The abundance and diversity of
worms, clams, snails, and oil-sensitive amphipods (sand fleas) also were reduced. Organisms
living in sediment at depths of 3-20 meters were especially affected. Some opportunistic (i.e.,
stress-tolerant) invertebrates within the substrate, mussels and worms on the eeigrass, and
juvenile cod, were greater in numbers at oiled sites.

By 1993, oil concentrations in sediments had dropped considerably, so that there was little
difference between oiled and unoiled sites. The eelgrass habitat, the only habitat examined in
1993, revealed fewer differences in abundances of plants and animals. As was true in 1990,
however, some opportunistic species still were more abundant at oiled sites. These included the
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opportunistic worms and snails, mussels and worms on the eelgrass, and juvenile cod.

Preliminary results from eelgrass habitats visited in 1995 revealed that natural recovery had
occurred. No difference was detected in abundance of eelgrass shoots and flowers, mussels on
eelgrass, amphipods, helmet crabs, and dominant sea stars between oiled and unoiled sites. The
abundance of small green sea urchins, however, was more than 10 times greater at oiled sites.
The possibility that urchins increased due to a reduction in numbers of sea otters, which prey
on urchins, is being examined in the Nearshore Vertebrate Predator Project. Analyses of the
recent oil concentrations in sediments and organisms that live within the substrate are not yet
complete.

Recovery Objective

Subtidal communities will have recovered when community composition in oiled areas, especially
in association with eelgrass beds, is similar to that in unoiled areas. Indications of recovery are
the return of oil-sensitive species, such as amphipods, and the reduction of opportunistic species
at oiled sites.

SERVICES
COMMERCIAL FISHING

Injury and Recovery

Commercial fishing is a service that was reduced through injury to commercial fish species (see
individual resources) and also through fishing closures. In 1989, closures affected fisheries in
Prince William Sound, lower Cook Inlet, upper Cook Inlet, Kodiak, and Chignik. These fisheries
opened again in 1990. Since then, there have been no spill-related district-wide closures, except
for the Prince William Sound herring fishery, which was closed in 1993 and has remained closed
since then due to the collapse of the herring population and poor fishery recruitment since 1989.
These closures, including the on-going closure of the herring fishery in Prince William Sound,
harmed the livelihoods of persons who fish for a living and the communities in which they live.
To the extent that the oil spill continues to be a factor that reduces opportunities to catch fish,
there is on-going injury to commercial fishing as a service.

On this basis, the Trustee Council continues to make major investments in projects to
understand and restore commercially important fish species that were injured by the oil spill.
These projects include: supplementation work, such as fertilizing Coghill Lake to en’hance its
sockeye salmon run and construction of a barrier bypass at Little Waterfall Creek; development
of tools that have almost immediate benefit for fisheries management, such as otolith mass
marking of pink salmon in Prince William Sound and in-season genetic stock identification for
sockeye salmon in Cook Inlet; and research such as the SEA Project and genetic mapping which
will enhance the ability to predict and manage fisheries over the long-term.

Recovery Objective

Commercial fishing will have recovered when the commercially important fish species have
recovered and opportunities to catch these species are not lost or reduced because of the effects
of the oil spill.
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PASSIVE USE

[Injury and Recovery

Passive use of resources includes the appreciation of the aesthetic and intrinsic values of
undisturbed areas, the value derived from simply knowing that a resource exists, and other
nonuse values. Injuries to passive uses are tied to public perceptions of injured resources.
Contingent valuation studies conducted by the State of Alaska for the Exxon Valdez oil spill
litigation measured substantial losses of passive use values resulting from the oil spill.

Recovery Objectlve
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.

- RECREATION AND TOURISM

Injury and Recovery

The spill disrupted use of the spill area for recreation and tourism. Resources important for
wildlife viewing and which still are injured by the spill include killer whale, sea otter, harbor seal,
and various seabirds. Residual oil exists on some beaches with high value for recreation, and its
presence may 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.
Since 1992, the Alaska Board of Fisheries has imposed special restrictions on sport fishing in
parts of Prince William Sound to protect cutthroat trout populations. Harlequin ducks are hunted
in the spill area. The Alaska Board of Game restricted sport harvest of harlequin ducks in Prince
William Sound in 1991, and those restrictions remain in place.

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.

In the years since the oil spill, there has been a general, marked increase in visitation to the spill
area.. However, there are still locations within the oil-spill area which are avoided by recreational
users because of the presence of residual oil.

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.
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SUBSISTENCE

Injury and Recovery

Fifteen predominantly Alaskan Native communities (numberlng about 2,200 people) in the oil-spill
area rely heavily on harvests of subsistence resources, such as fish, shellfish, seals, deer, ducks,
and geese. Many families in other communities, both in and beyond the oil-spill area, also rely
on the subsistence resources of the spill area.

Subsistence harvests of fish and wildlife in most of these villages declined substantially following
the oil spill. The reasons for the declines include reduced availability of fish and wildlife to
harvest, concern about possible health effects of eating contaminated or injured fish and wildlife,
and disruption of lifestyles due to clean-up and other activities.

Subsistence foods were tested for evidence of hydrocarbon contamination from 1989-94. No
or very low concentrations of petroleum hydrocarbons were found in most subsistence foods.
The U.S. Food and Drug Administration determined that eating foods with such low levels of
hydrocarbons posed no significant additional risk to human health. Because shellfish can
continue to accumulate hydrocarbons, however, 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.  Residual oil exists on some beaches near subsistence communities. In
general, subsistence users remain concerned and uncertain about the safety of fish and other
wildlife resources.

The estimated size of the subsistence harvest in pounds per person now appears to have
returned to pre-spill levels in some communities, according to subsistence users through
household interviews conducted by the Alaska Department of Fish and Game. These interviews
also indicated that the total subsistence harvest began to rebound first in the communities of
the Alaska Peninsula, Kodiak Island, and the lower Kenai Peninsula, but that the harvest has
lagged behind a year or more in the Prince William Sound villages. The interviews also showed
that the relative contributions of certain important subsistence resources remains unusually low.
The scarcity of seals, for example, has caused people in Chenega Bay to harvest fewer seals and
more salmon than has been customary. Herring have been very scarce throughout Prince
William Sound since 1993. Different types of resources have varied cultural and nutritional
importance, and the changes in diet composition remain a serious concern to subsistence users.
Subsistence users aiso report that they have to travel farther and expend more time and effort
to harvest the same amount as they did before the spill, especially in Prince William Sound.

Subsistence users also point out that the value of subsistence cannot be measured in pounds
alone. This conventional measure does not include the cultural valué of traditional and
customary use of natural resources. 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 ways of life of entire
communities. There is particular concern that the oil spill disrupted opportunities for young
people to learn subsistence culture, and that this knowledge may be lost to them in the future.
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Recovery Objective

Subsistence will have recovered when injured resources used for subsistence are healthy and
productive and exist at prespill levels. In addition, there is recognition that people must be
confident that the resources are safe to eat and that the cultural values provided by gathering,
preparing, and sharing food need to be reintegrated into community life.
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[Note: This draft table is modified from p. 32 of the Restoration Plan.] | DRAFT

Table 2. Resources and Services Injured by the Spill

Recovered Recovering Not Recovered Recovery Unknown Commercial fishing
Bald eagle Archaeological resources* Cormorants Black oystercatcher Passive uses
Common murres (3 species) Clams - | Recreation and Tourism
Intertidal communities Harbor seal Common loon including sport fishing,
Mussels Harlequin duck Cutthroat trout sport hunting, and other
Pink salmon Killer whale (AB Designated recreation uses
Sediments pod) Wilderness areas Subsistence
Sockeye salmon Marbled murrelet Dolly Varden
Subtidal communities Pacific herring Kittlitz's murrelet
Pigeon guillemot River otter
Sea otter (in oiled Rockfish
west. PWS)

*Archaeological resources are not
renewable in the same way that
biological resources are, but there has
been significant progress toward the
recovery objective. i

Amending the List of Injured Resources and Services. The list of injured resources and services will be reviewed as new information is
obtained through research, monitoring, and other studies sponsored by the Trustee Council. In addition, information may be submitted
to add to or otherwise change this list. This information can include research resuits, assessment of population trends, ethnographic and
historical data, and supportive rationale. Information that has been through an appropriate scientific review process is preferable. If data
have not been peer reviewed, they should be presented in a format that permits and facilitates peer review. Information to change the
list will be reviewed through the Trustee Council's scientific review process.
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Not Recovered
Cormorants (3
species)
Harbor seal
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Killer whale (AB
pod)
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Recovered
Bald eagle

Recovering
Archaeological resources*
Common murres

Intertidal communities
Mussels

Pink salmon

Sediments

Sockeye salmon

Subtidal communities

*Although archaeological resources are
non-renewable, there has been
significant progress toward the
recovery objective.

Not Recovered
Cormorants {3
species)
Harbor seal
Harlequin duck
Killer whale (AB
pod)
Marbled murrelet
Pacific herring
Pigeon guillemot
Sea otter
(oiled west. PWS)

Recovery Unknown
Black oystercatcher
Clams

Common loon
Cutthroat trout
Dolly Varden
Kittlitz's murrelet
River otter

Rockfish

Commercial fishing

Passive uses

Recreation and Tourism
including sport fishing,
sport hunting, and other
recreation uses

Subsistence

Amending the List of Injured Resources and Services. The list of injured resources and services will be reviewed as new information is
obtained through research, monitoring, and other studies sponsored by the Trustee Council. In addition, information may be submitted
to add resources to the list. This information can include research results, assessment of population trends, ethnographic and historical
data, and supportive rationale. Information that has been through an appropriate scientific review process is preferable. If data have not
been peer reviewed, they should be presented in a format that permits and facilitates peer review. Information to change the list will be

reviewed through the Trustee Council’s scientific review process.
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Chapter 5
Injury Status and Recovery Objectives

The first part of this chapter discusses recovery objectives in general. The second part describes
the nature and extent of injury and recovery and specific recovery objectives for each injured
resource and service discussed in Table 2 in Chapter 4. Detailed information on injury and
recovery objectives can be found on the following pages:

-
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Objectives

The recovery objectives described in the following section are the measurable conditions that
signal the recovery of individual resources or services. In general, resources and services will
have recovered when they return to conditions that would have existed had the spill not
occurred. In nature, however, populations often undergo large natural changes, and it is difficult
to predict conditions that would have existed in the absence of the spill. Recovery, therefore,
is most realistically indicated by a return to prespill conditions, which may be assessed by
comparisons of pre- and post-spill populations, by comparisons of populations or communities
in oiled and unoiled areas, or, ideally, by both methods. For resources that were in decline
before the spill, like harbor seals, recovery may be defined as the stabilization of a population,
even if it is stabilized at a lower level than existed before the spill. In all cases, increased
numbers of individuals, reproductive success sustained within normal bounds, improved growth
and survival rates, and normal age and sex composition of the injured population, among others,
are all indicators that recovery is underway.

Full ecological recovery will have been achieved when the populations of flora and fauna are
again present at former or prespill abundances, are 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.

Injury Status and Recovery Objective

This section describes the nature and extent of injury and recovery and the recovery objective
. for each injured resource and service. Specific strategies to achieve resource recovery -
objectives are described and updated in annual invitations (e.g., /nvitation to Submit Restoration
Proposals for Federal Fiscal Year 1997) and work plans. The information in this section is
expected to change as the restoration program adapts to new information. For example,
population declines or sublethal effects may be documented for new resources; other resources
may recover or show signs that recovery is underway. Thus, the following descriptions of the
injury and recovery status and recovery objectives for injured resources and lost or reduced
services will change in response to new information, conditions, and scientific insights.

New scientific data will be incorporated into restoration decisions without the need to change
the Restoration Plan. However, changes will be reported in the Trustee Council’s annual status
eport, and, periodically, Chapter 5 of the Restoration Plan itself will be updated.
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- Resources

" 'ARCHAEOLOGICAL"RESOURCES .

,f lnrury and Recovery froe T e T s

* The oil-spill area is belteved to contarn more than 3, OOO srtes ot archaeologrcal and hlstoncal

: gnrflcance Twenty -four archaeologncal srtes on-public lands are knownto have been adversely‘ ,

,affected by cleanup activities, or lootlng and vandalism lmked to the oil spnll Addrtronal sntes on -

. both public and private lands were probably lnjured but damage assessment studles were
lrmlted to pubhc land and not desrgned to ldentxfy all such sntes :

. 'Documented mjunes mclude theft of surface artn‘acts, masking’ of subtle clues used to ldentrfy -
‘and. classify sntes, vrolatlon of anment ‘burial sites,” ‘and destructlon ofevidence -in layered

- :sedrments In addition, vegetatlon has been disturbed, which has’ exposed sites to accelerated - S
erosion. :The effect of oil on sosl chemlstry and organ:c remalns may reduce or el:mlnate the L

‘ utlllty of radlocarbon datlng in some sites.

_jAssessments of 14 sates nn 1993 suggest that most of the archaeologlcal vandallsm that can «

- be linked to the splll occurred early in-1989, before adequate constraints ‘were put intoplace - -

fover the activities of orl spill clean “up personnel ‘Most vandalssm took the form of ! prospectmg
- for high vyield sites. - Once -these problems were - recognrzed protectrve measures - were .
rmplemented that successfully limited addmonal mjury In 1993, only two of the 14 sites visited
- showed signs of contmued vandallsm, but it is difficult to prove that this recent vandalism was -~
related to the spill.” Oil was vrsrble m the intertidal zones of two of the 14 sites monrtored in

1993, and hydrocarbon analysrs has shown that the oil at oné of the sites was most. probably .

. from the Exxon Valdez spill. Hydrocarbon levels at the. second sites were not suffrcrent to
» 'permrt ldentlf;catlon of the source or. sources of the orl ‘ : ‘

‘ Momtormg of archaeologlcal 3|tes in 1994 and 1995 found no. evrdence of new damage from :

. vandallsm The presence of orl is belng determrned in sedlment samples taken from four srtes CL

'm 1995

None of the archaeologlcal artlfacts collected durmg the splll response damage assessment or R
restoration programs is stored: within the splll area. These artrfacts are stored in.the Unlversrty -
of Alaska Museum in Falrbanks and in the Federal Bundmg in Juneau; Natrve communities’ in

" the Spl“ area ‘have expressed a strong mterest in havmg them returned to the splll area for
storage and dlsplav B ’ AR T B R

" The Alutuq Archaeologrcal Reposrtory in Kodlak whose constructlon costs were partly fundedi ;
by the’ Trustee Councll is the only physrcall\; appropnate artn‘act storage facility in the. spill area."

n 1995 the Trustee Councrl approved funds for devélopment of ‘a comprehensrve community "

" plan for restormg archaeologlcal resources in‘Prince ‘William Sound and lower. Cook Inlet, -
mcludmg strategles for stonng and dlsplaymg artifacts at approprlate facrllt;es wuth n the spill
area. : - : ~




Recovery Obgectwe : :
Archaeologlcai resources are nonrenewab[e they cannot recoverin the same sense as brologucal. ’

© resources. Archaeolog:cal resources will be considered to. have recovered when spill-related

injury ends, looting and vandalism are at or below presplll levels, and the artifacts and scxenttflc :
- data which remain in ‘vandalized SItes are preserved (e g through excavatron sate stab;lrzatlon .
or: other forms of documentatnon) : :

" BALDEAGLES

imury and Recovery : : : :
The bald eagle is an abundant resrdent of coast lmes throughout the oil- sprli area Prince W;lham N

S Sound provxded year-round and seasonal hab tat for about 3,000 bald eagles A total of 151 _'

:eag!e carcasses. was recovered: following the oil spili; d, fithin Prmce erllam Sound, |t is
estimated that’ about. 250 bald-eagles died as a result’of the od sprll There were no; estrmates
. of mortahty outsrde the sound, but there were deaths throughout the oil- Spl” area

‘Jln addmon to: drrect mortahtles, productlwty was: reduced in o:led areas of Prmce erham Sound .

in 1989 Productnv;ty was back to:-normal in 1990 and. 1991 and an aenal survey of’ adults in.

1 995 mdncated that the populatron has, retumed to or exceeded its prespr!l !evel in Pr:nce erhamV
, _aSound : : ' : -

;,Reeovery @bgectwe e : : : : - : ,
Béecause the Prince Willi am Seund populat ion and productrvrty are at or above presprll Ievels the
baid eagle has recovered from the effects of the Exxon Valdez ocI spm

© BLACK OYSTERCATCHERS -

narﬂnyury and Recovery : - . :

Black oystercatchers spend thelr entlre hves in-or near mtertldal habrtats and are. hlghly‘
vulrierable to oil pollution, Current!y, it is estimated that 1,500-2, OOO oystercatchers breed in
south-central Alaska. Only nine carcasses of adult oystercatchers were recovered followmg the “
" .spill, but.it has been estlmated that actua! mortahtles may have been as hlgh as, but probably
‘ dld not exceed 20 percent in the sptll area. - : :

‘In addatlon to dlrect mortalrtres, breedmg actlvrtxes were drsrupted by the orl and clean up\

- activities. In comparison with black oystercatchers on the largely unoried Montague ls!and

-:oystercatchers at heavily -oiled Green Istand had reduced. hatching success in. 1989 and their:

“chicks gained. welght more. slowly durmg 1991- 93 lnterpretatlon of these data on reproducttve

performance however; are confounded by lack of _prespill data Productnvrty and survival of

" black ‘oystercatchers in Prmce William- Sound have not been momtored smce 1993 and the
- recovery status of thls specues is not known. : — , :




"Recovery Objective - ;o - s
" Black oystercatchers will have recovered when the population returns to ‘prespill 1eve|s and
- reproductaon is within normal bounds An mcreasmg population trend and comparable hatchmg

geograph;c dlfferences, wnll md:cate that recovery is underway , -

" CLAMS

Injury and Recovery

The magnitude of lmpacts on clam populations varies ‘with the species of clam, degree of oiling,

‘and locat:on However, data from the lower intertidal zone 'on sheltered-beaches suggest that

“little-neck clams and, to a lesser extent, butter clams were killed and suffered slower growth
rates as a result of the oil splil and clean-up. activities. In commumtles on the Kenai Peninsula,
Kodiak, Prince William Sound, and Alaska Peninsula, concern about the effects of the oil spili
on clams and subsistence. uses of clams remains high. ‘

‘Recovery Objective : .

- Clams willhave recovered when populations and productivity have retumed to levels: that would
have’ prevaaled in the absence of the o:l spm based on presplﬂﬂ data or comparlsons of o:led and

‘unoiled sites.’ S - SR : - :

JCOMMON LOONS -~ 0. e

ﬂnﬂue'y and Recovery ST R : ce .
Carcasses of 395 loons of four species were recovered following the sp;ll mcludmg at Ieast 216 :
- common loons. Current population sizes aré not known for any of these species, but, in general, loons
- are long:lived, slow-reproducmg, and havé smiall populatlons ‘Common loons in.the-oil-spill area may-
“ number- only'a few thousand, ‘including only hundreds in-Prince William Sound. Common loons

: mjured by the splll probably nciuded a mtxture of resudent and mlgrant b:rds ‘and their recovery status ’
“is not known: ' R S . 8 /

Recovery Objectwe
"No realistic recovery ob]ecttve can- be ldentmed wnthout more mformatton on m}ury to’ and the

' recovery status of common loons o
CoMMON MURRES

Enjury and Recovery ' C s : ST
About 30 000 carcasses of oiled birds were picked up follownng ‘the oil sptl and‘74~;percent of
them were common and thick-billed murres {mostly common murres). Many more murres died
than were actually recovered, and it is estimated that the spill-area population declined by about
40 percent, including at index colonies at Resurrection Bay, the Chiswell, Barren, and Triplet




islands, and Puale Bay. In addition to direct losses of murres, there was evidence that the
timing of'i .roduction was disrupted and productivity reduced. Interpretation of the effects of
the spill, huwever, is complicated by incomplete prespill data and by indications that populations
at some colonies were in decline before the oil spill. <«

~——\,\_7\

P h ,
:n ‘\’Lg (‘\pEX (Apex vaqa{-or Ews7g+ew~ E‘ypon'vwvi'x f)jojcd‘ !13
h l'\wes'ksa'{fnj V]{L ‘OOCSI L{g [{v\_k o{ "MtV R " deelinos

- QBW‘— 0Q @0'1‘0-%:_ @:S(\ Cke"iwa, Sand /dau,t’el o»v(f?ﬁﬂ-/-'*\).

Ci
prespill IeVeIS anu wiisi pruuucuvity 19 suswanicu willlill NOrmal bounds. Increasing population
trends at index colonies will be further indication that recovery is underway.
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CORMORANTS

Injury and Recovery A
Cormorants are large, fish-eating birds, that spend much of their time on the water or perched
on rocks near the water. Three, and sometimes four, species are found within the oil-spill area.

Carcasses of 838 cormorants were recovered following the oil spill, including 418 pelagic, 161
red-faced, 38 double-crested, and 221 unidentified cormorants. Many more cormorants
probably died as a result of the spill, but their carcasses were not found.

No regional population estimates are available for any of the cormorant species found in the oil-
spill area. The latest information from the U.S. Fish and Wildlife Service Alaska Seabird Colony
Catalog gives counts of 7161 pelagic cormorants, 8967 red-faced cormorants, and only 1558
double-crested cormorants in the oil-spill area. These are direct counts, not overall population
estimates, but they suggest that population sizes are small. In this context, it appears that
injury to all three cormorant species may have been significant. '

In addition, there were statistically-significant declines in the estimated numbers of cormorants
(all three speéies) in Prince William Sound comparing boat pre- and post-spill surveys in July,
including comparisons of oiled versus unoiled areas. Those surveys have not shown any
increasing population trend since the oil spill.

Recovery Objective

Pelagic, red-faced, and double-crested cormorants when their populations return to prespill levels
in the oil-spill area. An increasing population trend in Prince William Sound will indicate that
recovery is underway.



CUTTHROAT TROUT

nnﬂury and Reeovery

Prince William Sound is at the northwestem llmlt cf the range of cutthroat trout and few stocks
are known to exist within the sound. Local cutthroat trout populations rarely number more than
1,000 each, and the fish have small home ranges and are geographically isolated. Cutthroat
" trout, therefore, are highly vulnerable to exploitation, habitat alteration, or pollution. Following
the oil spill, cutthroat trout in a small number of oiled index streams grew more slowly than in
unoiled streams, possibly as a result.of reduced food- supplies or exposure to oil, and ‘there is
concern that reduced growth rates may have led to reduced surwval The drfferenoe in growth
rates persisted.through-1991. No stud|es have been conducted smce then and the recovery
status of this specres is not known

Heoovery Obgeetrve I
Cutthroat trout will have recovered when growth rates wathm orled areas are similar to those for
unoiled areas; after taking into account geographic differences.

lESlGNAtED W LIERNESS AREAs o

tngury and Hecovery , g . -

“The-oil spili delivered oil in varymg quantltles to the waters adjommg the seven areas wrthm the
spill area designated as wilderness areas and wilderness study areas by Congress Oil a!so was
deposrted above the mean hrgh-trde line in these areas. During the intense clean-up seasons of -
1989 and 1990, thousands of workers and hundreds of pieces of equrpment were at work in
the spill area. This activity was an. unprecedented lmposmcn of people,’ noise, and actuv:ty on
. the area’s undeveloped-and norma!}y sparsely. occupled landscape Although actrvrty Ievels on
these wilderness shores have probably returned to normal, at some Iocatlons there is strll
“residual oil. :

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

Doty VARDEN

S e N -
e

~injury and Recovery . - :

- Like .the cutthroat trout; there was evrdence that Dolly Varden grew rnore siowly in oiled

~.§treams. than in:unoiled streams., and there is concern that reduced growth rates rna\«r have led

to reduced survival. However, no data. have been gathered smce 1991 and the recovery status
of th is specres is not known.




Recovery Objective
Dolly Varden will have recovered when growth rates within oiled streams are comparable to
those in unoiled streams , after taking into account geographic differences.

HARBOR SEALS

Injury and Recovery

Harbor seal numbers were declining in the Guif of Alaska, including in Prince William Sound,
before the oil spill. Exxon Valdez oil impacted harbor seal habitats, including key haul-out areas
and adjacent waters, in Prince William Sound and as far away as Tugidak Island, near Kodiak.
Estimated mortality as a direct result of the oil spill was about 300 seals in oiled parts of Prince
William Sound. Based on comparisons of surveys in 1988 and then in 1989 after the oil spill,
seals in oiled areas had declined by 43 percent, compared to 11 percent in unoiled areas.

When a population declines it means that deaths exceed births, and harbor seals in both oiled
and unoiled parts of Prince William Sound have continued to decline since the spill. For the
period 1989-1994, the average estimated annual rate of decline, adjusted for time of day and
other factors, is about 6 percent. Changes in the amount or quality of food may have been an
initial cause of this long-term decline.émfh’o_@ﬁhere is no eviden tors as
predation by killer whales, subsistence hunting, and interactions with commerical fisheri

caused the decline in the harbor seal population, these are among the on-going sources of
mortalitv.
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HARLEQUIN DuUcks

Injury and Recovery

Harlequin ducks feed in intertidal and shallow subtidal habitats where most of the spilled oil was
initially stranded. More than 200 harlequin ducks were found dead in 1989, mostly in Prince
William Sound; many more actually died throughout the spill area. Since the oil spill occurred
in early spring, before wintering harlequins had left the oil-spill area, the impacts of the oil spill
may have extended beyond the spill area. The geographic extent of these impacts is not known.

Bile samples from harlequin ducks and Barrow’s and common goldeneye collected in eastern and
western Prince William Sound and in the western Kodiak Archipelago in 1989-90 had higher
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concentrations of hydrocarbon metabolites than a small number of samples from harlequins and
goldeneye collected at Juneau. Prespill data on harlequin populations and productivity are poor
and complicated by possible geographic differences in habitat quality. However, the summer
population in Prince William Sound is small, only a few thousand birds, and there continues to
be concern about poor reproductio fand a possible decline in numbers of molting birds in
western versus eastern parts of the(Sgund.

Recovery Objective

Harlequin ducks will have recovered when breeding and postbreeding season densities and
production of young return to prespill levels. A normal population age- and sex-structure and
reproductive success, taking into account geographic differences, will indicate that recovery is
underway.

INTERTIDAL COMMUNITIES

Injury and Recovery

Portions of 1,500 miles of coastline were oiled by the spill in Prince William Sound, on the Kenai
and Alaska peninsulas, and in the Kodiak Archipelago. Both the oil and intensive clean-up
activities had significant impacts on the flora and fauna of the intertidal zone, the area of beach
between low and high tides. Intertidal resources are important to subsistence users, sea and
river otters, and to a vareity of birds, including black oystercatchers, harlequin ducks, surf
scoters, and pigeon guillemots.

X

Impacts to intertidal organisms occurred at all tidal levels in all types of habitats through,the oil-
spill area. Many species of algae and invertebrates were less abundant at oiled sites compared
to unoiled reference sites. Other opportunistic species, including a small barnacle, oligochaete
worms, and filamentous brown algae, colonized shores where dominant species were removed
by the oil spill and clean-up activities. The abundance and reproductive potential of the common
seaweed, Fucus gardneri (known as rockwood or popweed), was also reduced following the
spill. //
On the sheltered, bedrock shores hat are common in Prince William Sound, full recovery of
Fucus is crucial for the recovery of intertidal communities at these sites, since many invertebrate
organisms depend on the cov f provided by this seaweed. Fucus has not yet fully recovered
in the upper intertidal zone on shores subjected to direct sunlight, but in many locations,
recovery of intertidal communities has made substantial progress. In other habitat types, such
as estuaries and cobble beaches, many species did not show signs of recovery when they were
last surveyed in 1991.



Recovery Objective

Intertidal communities will have recovered when community composition on oiled shorelines is
similar to that which would have prevailed in the absence of the spill. Indications of recovery
are the reestablishment of important species, such as Fucus at sheltered rock sites, the
convergence in community composition on oiled and unoiled shorelines, and the provision of
adequate, uncontaminated food supplies for top predators in intertidal and nearshore habitats.
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njury and Recove w

More than{100 killer whalesgfr'f’g "resident"” pods regularly use Prince William Sound within their
ranges. Other whales in "transient" groups are observed in the sound less frequently. There
has been particular concern in Prince William Sound about the resident AB pod, which numbered
36 animals prior to the spill. Fourteen whales disappeared from this pod in 1989 and 1990,
during which time no young were recruited into the population. Although four calves were
added to the AB pod during 1992-94, surveys in 1994 and 1995 indicate the loss of five more
whales Theiink between the losses and the oil spill is only circumstantial, but the prebable
mortalipy of killer whales in Prince William Sound following the spill far exceeds rates for pods
in British Columbia and Puget Sound over the last 20 years. (Jbsll“\""“"g

The AB pod may never regain its former size, but overall pumbers within the major resident killer
whales pods in Prince William Sound are at or exceed préspill levels. There is concern, however,
that a decline in resightings of individuals within the AT group of transient killer whales has

accelerated following theoit spill. I - P Y
(o uppime B8 ol ot R it s f 20 105 i,
Recovery gb;gtwe/ - WA . e st

lKiller whal . will-have recovered when the number of individuals in the AB is stable or
lcreasi relative to the status opother major resident pods in Pri illiam Sound. ‘)Hﬂ
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Injury and Recovery e L(/QP
The Kittlitz’'s murrelet is only found in Alaska and portions of the Russian Far East, and a large
fraction of the world population, which may number only a few tens of thousands, breeds in
Prince William Sound. The Kenai Peninsula coast and Kachemak Bay are also important
concentration areas for this species. Very little is known about Kittlitz’s murrelets. However,
they associate closely with tidewater glaciers and nest on scree slopes and similar sites on the
ground.

Seventy-two Kittlitz’s murrelets were positively identified among the bird carcasses recovered

after the oil spill. Nearly 450 more Brachyramphus murrelets were not identified to the species
level, and it is reasonable to assume that some of these were Kittlitz's. In addition, many more
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Comprehensive Killer Whale Investigations 1995

- in many other years. Resident whales were not observed in October.

- August was the month with the most killer whale encounters (22),
primarily resident pods. All encounters of ichzree or more resident pods
"superpods"” occun'ed in late July or August..

Resident Pods
The total number of whales in well-documented resident pods other than

AB pod has increased from 78 to 83 whales from 1992 to 1996, while AB
pod has declined from 26 whales to 22 whales in that same time period

(Figure 2 )

Figure 2. Total number of whales in AB pod and
in other resident pods by year, 1984-1994.
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I Detailed analysis of occurance of resident and transient whales by month
and year will be completed after data entry into GIS format is complete



murrelets were killed by the oil than were actually recovered. One published estimate places
direct mortality of Kittlitz's murrelets from the oil spill at 1,000-2,000individuals, which would
represent a substantial fraction of the world population.

Because of the highly patchy distribution of Kittlitz's murrelet, the difficulty of identifying them
in the field, and the fact that so little is known about this species, the recovery status of the
Kittlitz’s murrelet is not known. The Trustee Council has funded an exploratory study on the
ecology and distribution of this murrelet starting in 1996.

Recovery Objective
No recovery objective can be identified for Kittlitz’'s murrelet at this time.

MARBLED MURRELET

Injury and Recovery

The northern Gulf of Alaska, including Prince William Sound, is a key area of concentration in
the distribution of marbled murrelets. The marbled murrelet is federally listed as a Threatened
species in Washington, Oregon, and California; it is also listed as Threatened in British Columbia.

The marbled murrelet population in Prince William Sound had declined before the oil spill. The
causes of the prespill decline are unknown, but may be related to changing food supplies. Itis
not known whether the murrelet population was still declining at the time of the oil spill, but the
spill caused additional losses of murrelets. Carcasses of nearly 1,100 Brachyramphus murrelets
were found after the spill, and about 90 percent of the murrelets that could be identified were
marbled murrelets. Many more murrelets were actually killed by the oil than were found, and
it is estimated that as much as 7 percent of the marbled murrelet population in the oil-spill area
was killed by the spill. '

' Population estimates for murrelets are highly variable. Postspill boat surveys do not yet indicate
any statistically significant increase in numbers of marbled murrelets in Prince William Sound.
Nor is there evidence of any further decline. {7 . SN

Recovery Objective .
Marbled murrelets will have recovered when population trends are stable or increasing. Stable
or increasing productivity will be an indication that recovery is underway. J
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MusSELS

Injury and Recovery

Mussels are an important prey species in the nearshore ecosystem throughout the oil-spill area,
and beds of mussels provide physical stability and habitat for other organisms in the intertidal
zone. For these reasons, mussel beds were purposely left alone during Exxon Valdez clean-up
operations.

In 1991, high concentrations of relatively unweathered oil were found in the mussels and
underlying byssal mats and sediments in certain dense mussel beds. The biological significance
of oiled mussel beds is not known, but they are potential pathways of oil contamination for local
populations of harlequin ducks, black oystercatchers, river otters, and juvenile sea otters, all of
which feed to some extent on mussels and show some signs of continuing injury.

1 o a
b{’!’rw‘ W—%&ﬁé&;—?&‘ : mussel beds in Prince William Sound are known still to have oil residue, and 12 of
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them were cleaned on an experimental basis in 1994. By August 1995, these beds showed a

Q\)J‘“ 98 percent reduction in oil in the replacement sediments, compared to what had been there

before. Mussel beds along the outer Kenai Peninsula coast, the Alaska Peninsula, and Kodiak
Archipelago were surveyed for the presence of oil in 1992, 1993, and 1995. Hydrocarbon
concentrations in mussels and sediments at these Guif of Alaska sites is generally lower than
for sites in the Sound, but at some sites substantial concentrations persist.

Subsistence users continue to be concerned about contamination from oiled mussel beds. The
Nearshore Vertebrate Predator project is focusing on mussels as a key prey species and
component of the nearshore ecosystem.

Recovery Objective
Mussels will have recovered when concentrations of oil in the mussels and in the sediments_

" below mussel beds reach background levels, do not contaminate their predat'ors, and do not

affect subsistence uses.

N PAcIFic HERRING

Injury and Recovery

Pacific herring spawned in intertidal and subtidal habitats in Prince William Sound shortly after
the oil spill. A significant fraction of these spawning habitats as well as herring staging areas
in the sound were contaminated by oil. Field studies conducted in 1989 and 1990 documented
increased rates of egg mortality and larval deformities in oiled versus unoiled areas. Subsequent
laboratory studies confirm that these effects can be caused by exposure to Exxon Valdez oil,
but the significance of these injuries at a population level is not known.

The 1988 prespill year-class of Pacific herring was very strong in Prince William Sound, and, as
a result, the estimated peak biomass of spawning adults in 1992 was at a record level. In

12



1993, however, there was an unprecedented crash of adult herring. A viral disease and fungus
were the probable agents of mortality, and the connection between the oil spill and the disease
outbreak is under investigation. Numbers of spawning herring in Prince William Sound have
remained depressed through the 1995 season. Preliminary results from the Sound Ecosystem
Assessment (SEA) Project indicate the possible significance of pollock as both competitors with
and predators of herring, which may indicate that there in a connection between the lack of
recuritment of strong year classes of herring and the presence of large numbers of pollock in
Prince William Sound.

Pacific herring are extremely important ecologically as well as commercially. Reduced herring
populations could have significant implications for both their predators and their prey, and the
closure of the herring fishery from 1993 through 1995 has had serious economic impact on
people and communities in Prince William Sound.

Recovery Objective

Pacific herring will have recovered when the next highly successful year class is recruited into
the fishery and when other indicators of population health are sustained within normal bounds
in Prince William Sound.

PIGEON GUILLEMOT

Injury and Recovery

Although the pigeon guillemot is widely distributed, nowhere does it occur in large numbers or
concentrations. Because guillemots feed in shallow, nearshore waters, both they and the fish
they prey on are vulnerable to oil pollution.

Like the marbled murrelet, there was evidence that the pigeon guillemot population in Prince
William Sound had declined before the spill. The causes of the prespill decline are unknown. It
is estimated that 10-15 percent of the Gulf of Alaska population may have died in the spill, and
declines along oiled shorelines in Prince William Sound were greater than along unoiled
shorelines.

Numbers of guillemots recorded on boat surveys are highly variable, and there is not yet any -
statistically significant evidence of a postspill population increase. The factors responsible for
the guillemot’s prespill decline may negate or mask recovery from the effects of the oil spill.
Recovery Objective

Pigeon guillemots will have recovered when the population in Prince William Sound is stable or a’
increasing. Sustained productivity within normal bounds will be an indication that recovery is /
underway. /
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- >about 2.2 million in 1992. There isqparticu!ar concern about the

PINK SALMON

Injury and Recovery

About 75 percent of wild pink salmon in Prince William Sound spawn in the intertidal portions
of streams and were highly vulnerable to the effects of the oil spill. Hatchery salmon and wild
salmon from both intertidal and upstream spawning habitats swam through oiled waters and
ingested oil particles and oiled prey as they foraged in the sound and emigrated to sea. As a
result, three types of early life-stage injuries were identified: First, growth rates in juvenile pink
salmon from oiled parts of Prince William Sound were reduced. Second, there was increased
egg mortality in oiled versus unoiled streams. A possible third effect, genetic damage, is under
investigation.

In the years preceding the spill, returns of wild pink salmon in Prince William Sound varied from
a maximum of 21.0 million fish in 1984 to a minimum of 1.8 million in 1988. Since the spill,
returns of wild pinks have varied from a high of about 14.4 million fish in 1990 to a low of
@md’s southwest
management district, where returns of both hatchery and wild stocks have been generally weak
since the oil spill. Because of the tremendous natural variation in adult returns, however, it is
difficult to attribute poor returns in a given year to injuries caused by Exxon Valdez oil. For pink
salmon, mortalities of eggs and juveniles remain the best indicators of injury and recovery.

Evidence of reduced juvenile growth rates was limited to the 1989 season, but increased egg
mortality persisted in oiled compared to unoiled streams through 1993. The 1994 and 1995
seasons were the first since 1989 in which there were no statistically significant differences in
egg mortalities in oiled and unoiled streams. These data indicate that recovery from oil-spill
effects is underway.

The Sound Ecosystem Assessment (SEA) Project is exploring oceanographic and ecological
factors that influence production of pink salmon and Pacific herring. These natural factors are
likely to have the greatest-influence over year-to-year returns in both wild and hatchery stocks
of pink salmon. ' : ' '

Recovery Objective

Pink salmon will have recovered when population indicators, such as growth and survival, are
within normal bounds and there are no statistically significant differences in egg mortalities in
oiled and unoiled streams for two years each of odd- and even-year runs in Prince William
Sound.
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Injury and Recovery , /
River otters have a low densi?ly and an unknown popu 4tion size in Prince William Sound, and,
therefore, it is hard to assess oil-spill effects. Twelvelotter carcasses were found following the
spill, but the actual mortalitféis not known. Studies conducted during 1989-1991 identified
several differences between'otters in oiled and unoiled areas in Prince William Sound, including
biochemical evidence of exposure to hydrocarbons or other sources of stress, reduced diversity
in prey species, reduced body size (length-weight), and increased territory size. Since there
were no prespill data and sample sizes were small, it is not clear that these differences are the
result of the oil spill.

The Nearshore Vertebrate Predator project, now underway, will shed new light on the status of
the river otters. In 1995 the Alaska Board of Game used its emergency authority to restrict
trapping of river otters in western Prince William Sound to ensure that the results of this study
are not compromised by the removal of animals from study areas on Jackpot and Knight islands.

Recovery Objective

The river otter will have recovered when biochemical indices of hydrocarbon exposure or other
stresses and indices of habitat use are similar between oiled and unoiled areas of Prince William
Sound, after taking into account any geographic differences.

ROCKFISH

-Injury and Recovery _ -
. Very little is known about rockfish populations in the northern Gulf of Alaska. A small number -
. of dead adult rockfish was recovered following the oil spill, and autopsies of five specimens
indicated that oil ingestion was the cause of death. Analysis of other rockfish showed exposure
to hydrocarbons and sublethal effects. In addition, closures to salmon fisheries apparently
increased fishing pressures on rockfish, which may have adversely affected the rockfish
population. However, the original extent of injury and the current recovery status of this species
are unknown. '

Recovery Objective
No recovery objective can be defined.
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SEA OTTERS

Injury and Recovery
By the late 1800s, sea otters had been eliminated from most of their historical range due to
excessive fur harvesting by Russian and American fleets. Surveys of sea otters in the 1970s
and 1980s, however, indicated a healthy and expanding population, including in Prince William
Sound, prior to the oil spill. Sea otters are today an important subsistence resource for their
furs.

. 5 - dv\i'u«&/
About 1,000 sea otter carcasses were recovered following the spill, although additional -etters
probably died but were not recovered. In 1990 and 1991, higher-than-expected proportions of
prime-age adult/sf&ters were found dead in western Prince William Sound, and there was
evidence of higher mortality of recently weaned juveniles in ociled areas. By 1992-93,
overwintering mortality rates for juveniles had decreased, but were still higher in oiled than in
unoiled parts of the sound.

Based on boat surveys conducted in Prince William Sound, there is not yet statistically
significant evidence of an overall population increase following the oil spill (1990-1994). This
lack of a significant positive trend, however, may result from a lack of statistical power in the
survey, which will be repeated in 1996.

Based on the insights of local observers, it is evident that the sea otter is abundant in much of
Prince William Sound. There is no evidence that recovery has occurred, however, in heavily
oiled parts of western Prince William Sound, such as around northern Knight Island. The
Nearshore Vertebrate Predator project, which was started in 1995, should help clarify the
recovery status of the sea otter in the western sound.

Recovery Objective
Sea otters will have recovered when the population in oiled areas returns to its prespill
abundance and distribution. An increasing population trend and normal reproduction and age
structure in western Prince William Sound will indicate that recovery is underway. 09~ :
oo
v\}\
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Injury and Recovery

Exxon Valdez oil penetrated deeply into cobble and boulder beaches tha%e common on
shorelines throughout the spill area, especially in sheltered habitats. Cleaning/removed much of
the oil from the intertidal zone, but visually identifiable surface and subsurface oil persists at

many locations.
The last comprehensive survey of shorelines in Prince William Sound was in 1993, and it

included 45 areas of shoreline known from the clean-up to have had the most significant oiling.
That survey indicated that heavy subsurface oil had decreased by 65 percent since 1991, and
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that surface oil had decreased by 50 percent over the same time period. Surveys also have
indicated that remaining shoreline oil in the sound is relatively stable and, by this time, is likely
to decrease only slowly.

In 1995, a shoreline survey team visited 30 sites in the Kodiak Archipelago that had measurable
or reported oiling in 1990 and 1991. The survey team found no oil or only trace amounts at
these sites. The oiling in the Kodiak area is not persisting as it is at sites in Prince William
Sound due to the higher energy settings on the islands, the state of the oil when it came ashore,
7 and the smaller concentrations of initial oiling relative to thés/dund.

/ below wnear lows fade

Following the oil spill, chemical analyses of oil in subtidal sediments were conducted at a small
number of index sites in Prince William Sound. At these sites, oil in"subtidal sediments reached
its greatest concentrations at water depths of 20 meters; although elevated levels of
hydrocarbon-degrading bacteria (associated with elevated hydrocarbons) were detected at
depths of 40 and 100 meters in 1990 in Prince William Sound. By 1993, however, there was
little evidence of Exxon Valdez oil and related microbial activity at most index sites in Prince
William Sound, except at those associated with sheltered beaches that were heavily oiled in
1989. These index sites--at Herring, Northwest, and Sleepy bays--were among the few sites
at which subtidal oiling is still known to occur, oy \

mwrrar
Recovery Objective e (H ) ( (
Sediments will have recovered when there are no longer residues of Exxon Valdez oil on
shorelines in the oil-spill area. Declining oil residues and diminishing toxicity are indications that
recovery is underway.

SOCKEYE SALMON ) {L ,
(@te b
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Injury and Recovery
Commercial salmon fishing was closgd in Prince William Sound and in portions/of Cook Inlet and
near Kodiak in 1989 to avoid any possibility of contaminated salmon being sent to market. As
a result, there were higher-than numbers (i.e., overescapement) of/ spawning sockeye
salmon entering the Kenai River, Red and Akalura lakes on Kodiak Island, and other lakes on
Afognak Island and the Alaska Peninsula. Initially these high escapements may have produced
an overabundance of juvenile sockeye that i zooplankton, thus
altering planktonic food webs in the nursery lakes. Although the exact mechanism is unclear,
the result was lost sockeye production as shown by declines in the returns of adults per
spawning sockeye. '

The effects of the 1989 overescapement of sockeye salmon have persisted in the Kenai River

system through 1995. Although the overall escapement goal for that system was metin 1995,

there is concern that the initial overescapement will continue to affect post-spill year-classes,and—
e . ot TeCTEaTOTal—and-subsi
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Production of zooplankton in both Red and Akalura lakes on Kodiak Island has rebounded from
the effects of the overescapement at the time of the oil spill. There continues to be some

> problem in the rate of production of sockeye fry in Red and Akalura lakes. Th@/broblem with
fry production may or may not be linked to the overescapement, and possible additional factors
include low egg-to-fry survival, competition from other freshwater fishes, and the interception
of adults in the mixed-stock fishery harvest offshore.

Recovery Objective
Sockeye salmon in the Kenai River system and Red and Akalura lakes will have recovered when
adult returns-per-spawner are within normal bounds.

SuBTIDAL COMMUNITIES

Injury and Recovery

Qil that was transported down to subtidal habitats apparently caused changes in the abundance
and species composition of plant and animal populations below lower tides. Different habitats,
including eelgrass beds, kelp beds, and adjacent nearshore waters (depths less than 20 meters),
were compared at oiled and unoiled sites. The concentration of oil in sediments in 1990 was
more than twice as great at oiled sites. The greatest differences were detected at oiled sites
with sandy sea bottoms in the vicinity of eelgrass beds, at which there were reduced diversity
and abundance of eelgrass shoots and flowers, worms, clams, snails, oil-sensitive amphipods
(sand fleas), and helmet crabs. Organisms living in sediment at depths of 3-20 meters were
especially affected. Some opportunistic (i.e., stress-tolerant) invertebrates within the substrate,
mussels and worms on the eelgrass, and juvenile cod, increased in numbers at oiled sites.

By 1993, oil concentrations in sediments had dropped considerably, so that there was little
difference between oiled and unoiled sites. The eelgrass habitat, the only habitat examined in
1993, revealed fewer differences in abundances of plant and animals. However, there were
still some animals that were more abundant at oiled sites, like those observed in 1990. These
included the opportunistic worms and snails, mussels and worms on the eelgrass, and juvenile
cod. Reconnaissance surveys indicated that there were more small green sea urchins at oiled
sites.

Preliminary results from eelgrass habitats visited in 1995 revealed that natural recovery had
occurred. No difference was detected in abundance of eelgrass shoots and flowers, mussels
on eelgrass, amphipods, helmet crabs, and dominant sea stars between oiled and unoiled sites.
However, the abundance of small green sea urchins was more than 10 times greater at oiled
sites. The possibility that urchins increased due to a reduction in numbers of sea otters, which
prey on urchins, is being examined in the Nearshore Vertebrate Predator Project. Analyses of
the sediment oil concentrations and organisms that live- within the substrate are not yet
complete.
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Recovery Objective

Subtidal communities will have recovered when community compositionin oiled areas, especially
in association with eelgrass beds, is similar to that in unoiled areas. Indications of recovery are
the return of oil-sensitive species, such as amphipods, and the reduction of opportunistic species
at oiled sites.

Services
COMMERCIAL FISHING

Injury and Recovery

Commercial fishing is a service that was injured through injury to commercial fish species (see
individual resources) and also through fishing closures. In 1989, closures affected fisheries in
Prince William Sound, lower Cook Inlet, upper Cook Inlet, Kodiak, and Chignik. These fisheries
opened again in 1990. Since then, there have been no spill-related district-wide closures, except
for the Prince William Sound herring fishery, which was closed in 1993 and has remained closed
since then due to the collapse of the herring population and poor fishery recruitment since 19889.
These closures, including the on-going closure of the herring fishery in Prince William Sound,
harmed the livelihoods of persons who fish for a living and the communities in which they live.
To the extent that the oil spill continues to be a factor that reduces opportunities to catch fish,
there is on-going injury to commercial fishing as a service.

On this basis, the Trustee Council continues to make major investments in projects to
understand and restore commercially important fish species that were injured by the oil spill.
These projects include: supplementation work, such as fertilizing Coghill Lake to enhance its
sockeye salmon run and construction of a barrier bypass at Little Waterfall Creek; development
of tools that have almost immediate benefit for fisheries management, such as otolith mass
marking of pink salmon in Prince William Sound and in-season genetic stock identification for
sockeye salmon in Cook Inlet; and research such as the SEA Project and genetic mapping which
will enhance the ability to predict and manage fisheries over the fong-term.

Recovery Obijective

Commercial fishing will have recovered when the commercially important fish species have
recovered and opportunities to catch these species are not lost or reduced because of the
effects of the oil spill.

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: /:C““ it

Promote recovery of commercial fishing as soon as possible. Many communities that rely on
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/ 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
Kgg“/rﬁn\through improved fisheries management. Another example is providing replacement

or 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 Co i also contribute to
( protection of commerciat i i oviding information needed to improve their p

\_ management. 3
\—’_4
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Monitor recovery. Monitoring the recovery of commercial fishing will track the progress of
recovery, detect major reversals, and identify problems with the resources and resource
‘management that may affect the rate or de ree_oijgggyggﬁ?ﬁd‘em
(‘/"managers to unduly restrict use of the injured resources, compounding the injury to commerciallj

- fishing. ,_,___,———\_,_%%
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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
fidhuse-values. Injuries to passive uses are tied to public perceptions of injured resources.
. Contingent valuation studies conducted by the State of Alaska for the Exxon Valdez oil spill
litigation measured substantiaWpassive use values resulting from the oil spill.
Logces o € '
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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 oi! spill.

Restoration Strategy

Any restoration strategy that aids recovery of injured resources, or prevents further injuries, will
assist recovery of passive use values. No strategies have been identified that benefit only
passive uses, without also addressing injured resources. Since recovery of passive uses requires
that people know when recovery has occurred, the availability to the public of the latest
information on the health and recovery status of injured resources, based on monitoring and
research projects, will play an important role in the restoration of passive uses.
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RECREATION AND TOURISM

Injury and Recovery

The spill disrupted use of the spill area for recreation and tourism. Resources important for
wildlife viewing and which are still injured by the spill include killer whale, sea otter, harbor seal,
and various seabirds. Residual oil exists on some beaches with high value for recreation, and
its presence may 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.
Since 1992, the Alaska Board of Fisheries has imposed special restrictions on sport fishing in
parts of Prince William Sound to protect cutthroat trout populations. Harlequin ducks are hunted
in the spill area. The Alaska Board of Game restricted sport harvest of harlequin ducks in Prince
William Sound in 1991, and those restrictions remain in place.

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.

In the years since the oil spill, there has been a general, marked increase in visitation to the spill
area. There are still locations within the oil-spill area, however, avoided by recreational users
because of the presence of residual oil.

Recovery Objective

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

Restoration Strategy 4
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.
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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

Injury and Recovery

Fifteen predominantly Alaskan Native communities (numbering about 2,200 people) in the oil-
spill area rely heavily on harvests of subsistence resources, such as fish, shellfish, seals, deer,
ducks, and geese. Many families in other communities, both in and beyond the oil-spill area,
also rely on the subsistence resources of the spill area.

Subsistence harvests of fish and wildlife in most of these villages declined substantially
following the oil spill. The reasons for the declines include reduced availability of fish and
wildlife to harvest, concern about possible health effects of eating contaminated or injured fish

and wildlife, and disruption of lifestyles due to clean-up and other activities. | Msmn
p y P /',onv""’

Subsistence foods were tested for evidence of hydrocarbon contamination fro/m 1989-1994.
No or very low concentrations of petroleum hydrocarbons were found in most‘resources. The
U.S. Food and Drug Administration determined that eating foods with such low levels of
hydrocarbons posed no significant additional risk to human health. Because shellfish can
continue to accumulate hydrocarbons, however, 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. Residual oil exists on some beaches near subsistence communities. In

general, subsistence users remain concerned and uncertain about the safety cS_f fish and other
wildlife resources. '

The estimated size of the subsistence harvest in pounds per person now appears to have
returned to pre-spill levels in some communities, according to subsistence users through
household interviews conducted by the Alaska Department of Fish and Game. These interviews
also indicated that the total subsistence harvest began to rebound first in the communities of
the Alaska Peninsula, Kodiak Island, and the lower Kenai Peninsula, but that the harvest has
lagged behind a year or more in the Prince William Sound villages. The interviews also showed
that the relative contributions of certain important subsistence resources remains unusually low.
The scarcity of seals, for example, has caused people in Chenega Bay to harvest fewer seals
and more salmon than has been customary. Herring have been very scarce throughout Prince
William Sound since 1993. Different types of resources have varied cultural and nutritional
importance, and the changes in diet composition remain a serious concern to subsistence users.
Subsistence users also report that they have to travel farther and expend more time and effort
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to harvest the same amount as they did before the spill, especially in Prince William Sound.

Subsistence users also point out that the value of subsistence cannot be measured in pounds
alone. This conventional measure does not include the cultural value of traditional and
customary use of natural resources. 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 ways of life of entire
communities. There is particular concern that the oil spill disrupted opportunities for young
people to learn subsistence cuiture, and that this knowledge may be lost to them in the future.

Recovery Objective

Subsistence will have recovered when injured resources used for subsistence are healthy and
productive and exist at prespill levels. In addition, there is recognition that people must be
confident that the resources are safe to eat and that the cultural values provided by gathering,
preparing, and sharing food need to be reintegrated into community life.

Restoration Strategy

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

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

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

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

Increase involvement of subsistence users in the restoration process. Increasing participation of
community residents will increase their confidence that injured resources will be and are being
restored. Increased participation also will improve the results of restoration work, including
research and monitoring projects, through the incorporation of traditional and local knowledge.
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 MEMORANDUM

To: ;*Ftestoratron Werk Force, Lralsons end 'egal Counsel

‘From:”  Molly McCammon Execu
‘ - Stan Senner, Science Coordinitor
- Dr. Robert Spres -Chief Screntrst

Dpate: "Februarye, 1996

) Su@ﬁ;‘ N | | Revised Chapter 5 ahd List of tnjureci ‘Re‘scurces

-Attached are revrsed versions of Chapter 5 and the mjured resources hst Our p!an is

- _ to send final drafts of these documents out for public review by about’ February 26. .

With a few exceptlons which are outlined below, these are not substantrvely different -

- from the versions you saw before the Restoration Workshop. However, we welcome.

any suggestions you or your Trustee may have for improving the documents. Also, Iet ,

me: or Stan. Senher know if there is any concern in. sehdmg them out for publlc revrew

‘.';A'The revised Chapter 5 is much like what it was before the workshop We have

‘continued to refine the' drscussrcns of injury and recovery status and the recovery

objectrves but there are no major changes for the various resources. Wth respect to .

services, there are two changes

(1) For Pass ive Uses a sentence was added noting. that the State ot Ataska s

contingent valuatlcn studies fol lowing: the oil spill document losses of passive uses.

" Previously, this section defined passive use but said nothing about i injury foﬂowmg the -
~ Bocon Valdez oil spill. In the recovery strategy, we-clarified that monitoring and

research projects are.one way that we can provide information to the public on the

. health and recovery status of rnjured resources and such mformatron is a wey to
- restore passr\:e uses. : -

| ~(2) For Subsnstence we added a strategy,‘ "Increase i nvo[vement of subs stence users

in the restoration process.” We believe that this laniguage will better reflect-a. growmg

: emphasrs on communrty invo vement and tradrttonal knowledge.

: . Trustee Agencres o ‘ :
State of Alaska Departments of Fish & Game, Law, and Envrronmehta | Conservation -

‘ United States Natronat Oceamc and Atmosphenc Admmrstratron. Depaﬁments of Agnculture and Interior - '




Page 2
Revised Chapter 5 Memo
February 9, 199§ R

- With respect to the other services, we revrewed the restoratron strategles oarefuily ahd

. believe that they are suffrcrently broad to cover the strategies bemg rmpiemented

7through the annuai work plan.

a Frnally, m regard to m;ured resources ‘we have enclosed a draft memorandum from
- _the Chief Scientist with his recommendations in regard to scoters, cormorants, and-

kittiwakes. He.recommends adding three species of cormorants to the list, but not

A_ -scoters or klttlwakes Accordmgly, cormorante have been added to the revrsed draft

Tabie 2

In regard to Table 2, the other change you should be-aware of is that we recommend
removing the term “biological resources," and then integrating archaeological- '

resources, designated wilderness areas, and sediments into the list of other injured

~resources. We propose that archaeological resources (with a footnote) and sedi ments :
- be classified as “recovering,” while desi ignated. wrlderness areas be classified as

: "recovery unknown.” These changes respond to suggestions by several reviewers.’
r P!ease let us know if you have problems or queetlons wrth these changes ‘

- Please try to return any comments to the Anchorage Restoratron Office by close of
_ ‘business on Frrday, February 16. Stan Senner is away from the office the 13th
: \through the 16th, but he will work ona frnal versron 1mmed|ately after Presrdent s Day

" .;Thank you. i




(Note: This table is modified from p. 32 of the Restoration Plan.]

‘Table 2. éesource's and Services Injured by the Spill

Recovered ‘Recovermg 'Not Recovered Recovery Unknown ' - .Commermal fxshmg
Bald eagle - Archaeologrcal resources* '} Coermorants (3 -} Black oystercatcher | Passive uses . L
: -~ | Common murres - . '} 'species) - |Clams - - .|'Recreation and. Tourlsm
|"Intertidal commumtres ' Harbor seal . - ;Common loon - . rngludmg sport fishing,
| Mussels:- <~ . .- .| Harlequin’ duck | Cutthroat trout - |- sport hunting, and other
| Pink salmon S Killer whal {AB |'Dolly Varden . - - "~ | ‘recreation uses '
| Sediments -~~~ | -pody - | Kittlitz's: murrelet | Subsistence
Sockeye salmon . e 'Marbled murreﬂ St ‘| 'River. otter i L
| Subtidal communities . - | Pacific herring - ;{Rockfrsh
o7l Pigeon guillemot
Sea otter

. "‘Although archaeo[oglcal resources-are | (o[ged west PWS)
| non-renewable, there has been ‘
stgnlftcant progress toward the-
~trecovery objective. -

' Amendmg the List of Emured Resources and Semrces The li st of mjured resources and servrces WI" be revrewed as new mformatlon is -
obtained through research momtonng, and other studles sponsored by the Trustee Councr! in addmon, information may be, submitted

‘to add resources to the list. This’ mformatlon can. mclude research results assessmem of popuﬂatuon trends, ethnographlc and historical. .-

_data, and suppomve ratronale lnformatlon that has been through an approprlate screntrﬁc revnew process is preferable If data have not -~
‘been peer reviewed, they should be presented ina format that permrts and facmtates peer rewew Enformatlon to change the llst ws!! be, o
‘ _;revuewed through the Trustee Counc:ll s screntlflc revxew process : » SR S ~ S



Chapter 5.
Enjury Status and Recovery Object ves

N V"': -

T‘The flrst part’ of thls chapter discusses. recovery objectlves in general The second part descrlbesf
~ ‘'the nature and extent of mjury and recovery and specn‘lc recovery ob;ectlves for each. mjured
- resource-and service d:scussed in Table 2 in- Chapter 4. Detalled mformatlon on mjury and.

recovery objectaves can be found on: the fol owmg pages* '

- ;"Resource it e Page
- Archaeological' Resources«» e e e e e i B
' Bald Eagles . e e e e s e st e RO
‘Black: Oystercatchers..‘, e A e e e T e e e e e
Clams .:........ R T PRI -
Commonloons ... ........... e eeiie... B
L COMMON MUITES: . o e o et f s e s i wdaie e ea e e i o B
;- Cormorants . .. SO e Ee
. Cutthroat Trout: . R e
. Designated Wllderness ATCES . ivoeis e e bt s PR
- Dolly Varden ... ........... S A PP
Harbor Seals . .« .o v i N NPT -
HariequmDucks.‘,.v...;..,.“..’.,..;...‘ ..... s 8
- Intertidal Organisims . .. e v wiiin v e be e e e O
- Killer Whales . . . .,; i . ceeiei.... 10
Kittlitz’s Murreletsi o i ' oe oo v o v o v s e e s e 10
Marbled Murrelets O TP &
CIMUSSEIS ©ata it e e e e s e e e e e e s e 12
L PACIfIC HEITING | v it o v e S et e e e e ey g e s 12

7 'Pigeon. Gudlemot e , o : S ST
.- Pink.Salmon .. st T S
- River Otters . ... B R 15
_".Rockfish .. . S Y P L
.- Sea Otters B S P s e e < e 16
U SEAIMENTS. &t vt et it et 16
~ Sockeye Salmon. - . T L ST T LY
Subtldalf.OrgamsmS«.. L ‘ ' . e

Service - o
Commercial Fishing . .:.......... T A -
PassiveUse ...... .. ..o, O T e e e 20

Recreation and Tourlsm C e T I

Subsistence ... ... ... R TP PPN 22
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The recovery objectlves descnbed in the followrng sectlon are the measurab[e conditions that -

sngnal the Tecovery of individual resources or services. In: general ‘resources and services. will
ha\re recovered when they return to conditions that would have exrsted had the spill not

occurred. in nature, however, populations often undergo large natural changes and itis difficult =

to predlct conditions that would have existed in the absence of the: spill Recovery, therefore,.
is most reahstlcal!y indicated by a return to.prespill ‘conditions, which may be assessed by
‘comparisons of pre- and post splll populations, by comparisons:of populat!ons or. communities:
in oiled -and unoiled areas, or, ideally, by both methods. 'For resources that ‘were in decline

even if lt is stabilized at a lower level than existed before the spill. “In all cases, increased

~ numbers of individuals, reproductive success sustained within normal bounds, improved growth

“and survival rates, and normal age and sex composition of the. lmured populatlon, among others,
are all lndlcators that recovery is: underway : : :

- before the splll like harbor seals, recovery may be defmed as the stabmzation of'a population, -

FuH ecologxcal recovery will have been achreved when the populatrons of ﬂora and fauna are

V again present at former or prespill abundances, are. healthy and productive, and there is a full
complement of age classes at the level that would have been present had the spr!l not.occurred.

A recovered ecosystem provndes the: same functions and servrces as would have been provrded

had the spril not occurred.”’

Enjury Stams and Reeovery @bjectwe

. This sectron descnbes the nature and extent of injury and recovery and the recovery objec’nve

for each injured resource and servnce Specnflc strategies 'to achreve resource recovery.
objectives are described and updated m annual invitations: (e.g., Invitation to Subm/tRestoratfonr

Proposals for Federal Frsca/ Year 79.97) and work plans. The information in-this section is -

‘ expected to change as ‘the restoration program adapts to new information. -For example,-

' populatron declines or sublethal effects may be documented for new resources; other resources

may recover or show signs that recovery is underway. Thus, the following descnp‘tlons of the

injury and recovery status and recovery objectives for injured resources and.lost or reduced
- services. will change in response to new lnforma‘non, condmons and sc:entrftc ansrghts

| Newfscientiﬁcwdata will be“incorporated;into restdration decisions Without the need to change

the Restoration Plan. However, changes will be reported in the Trustee Council's annual status -

report, and, p‘eriodic'ai!‘y,‘ Chapter 5 of the Restoration Plan itself will be updated.

e
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~ Resources

-ARCHAEOLOGICAL RESOURCES - -
lnjury and Recovery o : , :
The oil-spill area is belleved to contaln more than 3 OOO sntes of archaeologlcal -and hrstorlcal'

' -srgnlflcance Twenty-four archaeologlcal sites on publrc lands are known to have beenadversely. -

affected by cleanup activities, or looting and vandalism linked to the oil spill. Additional sites on
both public and prrvate lands were probably injured, but damage assessment studles Were

limited to pubhc land and not deS|gned to identify. aII such sites.

Documented lnjurles |nclude theft of surface artn‘acts masklng of subtle clues uséd to ldentn‘y‘
- and. classn‘y sites, v10|at|on of ancrent burlal srtes and destructlon of evidence 'in: ‘layered
sediments. In addition, vegetatron has been dlsturbed which has exposed sites to accelerated -
-~ erosion. The effect of .oil on sail chem|stry and organuc remarns may reduce or elrmnnate the
- ut|I|ty of radlocarbon datlng in some srtes ' : - : ‘

_-Assessments of: 14 sites in 1993 suggest that most of the archaeologlcal vandallsm that can

be linked to the spill occurred early in 1989, ‘before adequate constraints were put into-place :

- over the act|v1t|es of on splll clean- -up personnel Most vandallsm took the form of "prospectlng S
- for ‘high yreld srtes "Once these problems were recognrzed protective ‘measures’ were .
|mplemented that.successfully | llmlted additional i injury.. In 1993, only two of the 14 sites vrsrted' L
 showed signs of contlnued vandalism, but it is difficult to prove that this recent vandallsm was
‘related to the spill. Oll .was visible in the |ntert|dal zones of two of the 14 srtes monitored-in:
1993, and hydrocarbon analysrs has shown that’ the oil at one of the: sntes ‘was most probablyf

from the Exxon Valdez spill. Hydrocarbon leveIs at the second S|tes were not’ sufficient to -

: 'permlt Identlfrcatron of the source or'sources of the oil.

. Monitoring of archaveoIOgical sites in 1994‘ and'1995 found no ev‘idence of‘new'damage from

vandalrsm The ‘presence of orl is benng determrned |n sedrment samples taken from four srtes .

,|n 1995

None of the archaeologlcal artlfacts coIlected durlng the splll response damage assessment or.
restoration programs is stored within the splll area. These artlfacts are stored i in-the Unlversrty.

of Alaska lVluseum in Falrbanks and in the Federal Bmldrng in- Juneau. - Native communities’ in.
the spull area have expressed a strong rnterest in having’ them returned to the spill area for.

' -storage and. display.

., The Alutuq Archaeologlcal RepOS|tory in Kodlak ‘whose constructlon costs were partly funded, :

by. the Trustee Councrl is the onIy physmally appropnate artn‘act storage facrlrty in the spill.area.

in 1995 the Trustee- CounC|l approved funds for development of a. comprehensrve communrty

plan for restonng archaeologlcal resources in Pr|nce ‘William -Sound and lower Cook -Inlet,

- including strategles for storrng and drsplayrng artlfacts at approprrate facrlltles wuthln the sp|II'

area.




Recovery Objective

Archaeologlcal resources are nonrenewable they cannot recover in the same sense as brologlcal
~ resources. Archaeological resources will be considered to have recovered when spill-related
" injury ends looting and vandahsm are at or below presplll levels, and the artifacts and scientific

data-which’ remain in vandalrzed sntes are preserved (e. g through excavatron s:te stabrhzatmn, )

“or other forms of documentatlon)

. BALD EAGLES

Innjury aod Recovery

The bald eagle is an abundent resrdent of coast llnes throughout the oil- sprll area. “Prince Wllham

Sound provnded year -round and seasonal habltat for about 5, OOO bald eagles ‘A total of 151

~ eagle carcasses was recovered following the oil sprll ‘and, within Prlnce William Sound, itis
_estimated that about 250 bald eagles died as a result of the oil spill. There were no' estlmatest

of mortalnty outsrde the sound but there were: deaths throughout the cnl sprll area.

In addrtxon to dxrect mortalrtles productrvrty was reduced in oiled areas of Prmce Wll!lam Sound'
“in 1989. Productivity was back to normal in 1990 and 1991, and an aerial survey of adults in
- 1995 undlcated that the populatlon has returned to or exceeded its presprll level in Prmce erllam i

‘Sound

Hecovery Ohgectwe

Because the Prince erlram Sound populatlon and productrv:ty are at or above presprll levels the—“

bald eagle has recovered from the effects of the Exxon Valdez oil Sprll

BLACK OYSTERCATCHERS -

: lmury and Hecovery

Black oystercatchers spend thelr entire lives in or near mtemdal habltats and are highly
vulnerable to oil pollution. Currently, it is estimated that 1,600-2,000 oystercatchers breed-in :

south-central Alaska Only nine carcasses of adult oystercatchers were récovered following the
“spill,” but it has been: estlmated that actual mortalltres may have been as hugh as, but’ probably
did not exceed 20 percent in the spill area.. : ‘

‘ ln addatlon to dlrect mortalstres, breedlng act;vrtres were disrupted by the orl ‘and clean- upﬂ :

‘activities. In comparrson with black oystercatchers on the large!y unoifed Montague island,
ovstercatchers at heavily: oiled Green Island. had reduced. hatchmg success in 1989 and their
chicks galned weight more slowly during 1 991-93. lnterpretatlon of these dataon reproductive
,performance however, -are confounded by lack of presplll data. Productrvrty and survwal of

black oystercatchers in. Prmce William Sound have not been monltored smce 1993 and the

- recovery status of this species is not known

D e




Recovery Objectwe L - : o :

‘Black oystercatchers will have recovered when the populatron returns to’ prespr(l levels andv
vreproductron is within normal bounds. Anincreasing populatlon trend and cornparable hatchmg“’ -
',:success and- growth rates,-of- chicks in- oiled and, unoiled. areas, after taklng mto account

- geographrc dn‘ferences ‘will indicate that - recovery is underway

CLAMS

. Engury and’ Recovery

The magn!tude of lmpacts on clam populat ons varres wrth the specres of c!am degree of onlsng,
and location. However, data from the-lower intertidal: :zone on sheltered beaches suggest that

little-neck clams and, to a lesser extent, butter clams were kli!ed and suffered slower growth R
- . rates as a result of the oil spali and c!ean -up. activities. In communrtres on the Kenai Peninsula,
~Kodrak Prince William Sound and Alaska Peninsula, . concern- about the effects of the orl spill

~on clams and subsrstence uses of ci ams remarns hlgh

o Recovery Obgecirve IR - : :
" Clams will have recovered when populatlons and productrvrty have returned to Ievels that wouid
- have prevarled in the absence of the oil: spr!l based on prespm data or comparrsons of orfed and' )

unoried sites. v e
.COMMON LOONS

Injury and Reeovery

- Carcasses of 395 !oons of four spemes were recovered followmg the sprll mcludmg at Ieast 216V
common loons. Current population sizesarenot kniown forany of these species, but, in general Ioons

~are long-lived, sIow—reproducmg, and-have small populatrons Common loons in the or!—splﬂ area. may -

number only a few thousand, including only hundreds in Prince William Sound. .Common loons

m;ured by the spill probab!y mcluded a mxxture of re5|dent and mlgrant brrds and thelr recovery status
is not known : :

Recovery Otnectrve s |

No realistic recovery. objectrve can be rdentlﬁed wrthout more rnformatron on rnjury to and the

recovery status of common loons. .

. CoMuoN MURRES .
lnrury and Recovery : o , o S o
About 30, 000 carcasses of oﬂed brrds were prcked up followrng the oil splll and. 74 percent of o

- them were common and thick-billed: murres (mostly common murres). Many more murres died
- than were. actually recovered and itis estrmated that the spill-area population declined by about_ ,
- .40 percent mcludmg at mdex coionres at Resurrectlon Bay, the Chrswell Barren, . and Tnplet
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islands, and Puale Bay. In addition to direct losses of murres, there was evidence that the

timing of reproduction was disrupted-and productivity reduced. Interpretation of the éffects of:

the sprll however, is complicated by incomplete prespill data and by mdrcatrons that populatrons,

at some colonres were m decl:ne before the oil sprll

Postspltl monitoring of productrvrty at the colonres ln the - Barren islands rndlcates that'
reproductive timing and success were again. w:thm normal bounds by 1993. Numbers of adult,

- murres were last surveyed at those same colonies in 1994 and, at that time, the local population
had not returned to presplll ievels :

Recovery Gbgectwe

Common murres will have recovered when populatlons at index coiomes have returned to
presprll !evels and when productrvrty is 'sustained within normal bounds. lncreasrng populatron -

-trends at rndex colonres ‘will be further rndrcatron that recovery is underway

CORMORANTS

~Injury and Recovery : r
o Cormorants are large, fish- eatrng birds, that spend much of their tlme on the water or: perched
: on rocks near the water Three, and sometlmes four, specres are found wnhm the oil- spsil area.:

- ‘Carcasses of 838 cormorants were recovered followmg the oil spill, mcludmg 41 8 pelagrc 1817

red-faced, 38 double- crested and 221 unrdentlfred cormorants. Many more cormorants

' 'Zprobably dled as a result of the spill, but their carcasses were not found.

‘ ."No regronal populatron estimates are avarlable for any of the cormorant specnes found in the oil- ,
c \sprll area. The latest information from the U. S, Fish and Wildlife Service Alaska Seabird Colony.
o Catalog grves coums of 71 61 pelagzc cormorants ‘8967 red-faced cormorants, and only 1558
jdouble-crested cormorants in the oil-spill area. ‘These are direct counts, not. overa!l population .
estimates, but they suggest that populatron sizes are small. In thrs context, |t appears that

,mjury to all three cormorarit species may have been srgmfrcant -

In addition, there were statistically- significant‘declines in the estimated numbers of cormorants
{all three species) in Prmce William Sound comparing boat pre- and post-spill surveys in July,

" including’ comparlsons ‘of oiled versus "unoiled areas. Those surveys have not shown any
‘ »rncreasmg poputat;on trend srnce the or! spllé ’ : B , v

- Recovery Objectrve : : : ~ ;
- Pelagic, red-faced, and double- crested cormorants when their populatrons return to presplll levels
in the oil-spill area. An lncreasrng population trend in Pnnce Wllllam ‘Sound will mdrcate that

: recovery is. underway
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" CUTTHROAT TROUT -

B 'ﬂnﬂury and Recoveﬁ'y : : _
"."Prince William Sound is at the northwestern limit of the range of cutthroat trout and few stocks

~are known to exist within the sound.: Local cutthroat trout populatlons rarely number more than

1,000 each, and the fish have small home ranges and are geographlcally isolated. Cutthroat :

_trout therefore are hlghly vulnerable to exploutatron habitat alteratlon -or poIIut|on Following

the ol spIII cutthroat trout ina-small number of oiled index streams grew more slowly than: in

unoned streams, possnbly as: a result of- reduced food supphes or ‘exposure to oil, and there.is

concern that reduced growth rates may have. led to: reduced survrval The- dlfference in.growth

'rates persrsted through 1991 No- studles have been conducted since then ‘and the recovery

status of thls specnes IS not known

Hecovery Obnecttve
Cutthroat trout ‘will have recovered when growth rates within 0|Ied areas are sumular to those for
unonled areas after takung |nto account geographlc dlfferences o : :

BN F

- "DESIGNATED WILDERNESS AREAS . .

B ﬂnyury and Recovery

-The oil spill delivered oil in varylng quantltles to the waters adjomlng the seven areas W|th|n the

spill area, desngnated as wilderness areas and wilderness: study areas by Congress Qil also was

- deposnted above the mean hrgh -tide line in'these areas. Durlng the intense clean-up seasons of
© 1989 and 1990 thousands of workers and’ hundreds of pieces of equrpment were at work in

" the - Splll area. This activity was an unprecedented lmposmon of people ‘noise, and activity on

the area’s undeveloped and normaIIy sparsely occupled landscape Although activity IeveIs on -

- these wilderness shores have probably returned to normal at.some locatrons there |s still ‘

resndual Oll

: Recovery 0bgectuve

Desngnated wrlderness areas w:ll have recovered when oil is no Ionger encountered in these'-

’ areas and the publlc percelves them to be recovered from the spill.

" _DOLLY VARDEN .~ .7, ~

fﬂnjury and Recoveary

Like the cutthroat trout there was eVIdence that Dolly Varden grew more slowly |n onled

"streams than in unoﬂed streams , and there is. concern that reduced growth, rates may- have Ied "

* 'to reduced survrval However no data have been gathered since 1991, and the recovery status
o of th|s specues IS not known : IR : ‘




'Recovery Obgecluve : ,
Dolly Varden will have - recovered when growth rates W:thm oiled streams are comparable to
“those in unorled streams after takrng mto account geographrc dn‘ferences

HARBOR SEALS = . .. '

,'ln;ury and Recovery A : : : o
- Harbor seal numbers were dechmng in the Gulf of Alaska mcludmg m Prmce Wllllam Sound

e

- before the oil Spl" Exxon Valdez oil impacted harbor seal habitats, mcludmg key haul-out areas =

and adjacent waters, in Prince Wlllaam 'Sound: and as far away as. Tugldak Island near. Kodnak

j Est:mated mortallty as a direct result of the oil sprll was about -300 seals in orled parts of Prmce
William Sound.. Based on comparisons of surveys in 1988 and then in 1989 after the orl Spl”
seals in orled areas had declined by 43 percent, compared to 11 percent m unoiled areas.

When a populatron declmes it means ‘that deaths exceed births, and harbor seals m both oiled
and uno:led parts of Pnnce erham Sound have- continued to decline: since: the spill. - For the
- period 1989 1994, the average estrmated annual rate of decline, adjusted for tsme of day and’
- other factors, is about 6 percent. Changes in the amount or quality of food may have been an .
A mmal cause of this long-term. decline.. Although there is no evidence that such factors as
_ predation by killer whales, subsistence huntmg, and interactions with commerical fisheries
caused the dechne in the harbor seal populatlon, these are among. the on- gomg sources of

o mortallty

Harbor seals’ have long been and contlnue to be a key subsrstence resource in the ozl sprll area

Subsistence huntrng is affected by the dechmng seal population, and lack of opportumtles to

‘hunt seals has changed the diets of subsrstence users who tradltlonally had reired heavrly on :
‘these marine mamrnals :

: Recovery Ol:\;ectwe
Recovery will- have occurred when harbor seal population trends are stable or rncreasmg

. HARLEQUIN DUCKS "

lnjury and. Recovery ~
‘ Harlequm ducks feed in intertidal and shallow subtldal habxtats where most of the spilled oil'was
‘ initially stranded More than 200 harlequin ducks were found dead in 1989, mostly in Prince
William Sound many more actually died throughout the spill area. Since the -oil spili occurred
in“early spring, before: wmtermg harlequins had left.the.oil- Splll area, the |mpacts of the orl sprll
i "may have,extended b,eyoncl the splll area. The geographlc extent of these impacts lSIlOt known

Brle samples from harlequrn ducks and Barrow s and common goldeneye collected in eastern and
,‘western Prince William™Sound and in the western Kodiak Archupelago in 1989- 90 had hlgher,




concentratrons of hydrocarbon metabohtes than a small number of samples from harlequuns and.,

- goideneye collected at Juneau Presplll data on harlequrn populations and productivity. are poor -
‘and comphcated by possrble geegraph ic differences in habitat quality. - However ‘the: summer T

i 'populatlon in Prince William Sound is ‘small, only a few thousand birds, -and' there continues. to
:be concern about poor. reproduction and a. possrble dechne in. numbers of . moitmg blrds in
o western versus eastern parts of the Sound. L

Recovery ijectwe ‘ » :

Harlequin ducks will ‘have recovered when breedmg and postbreedrng season densmes and‘

production of young return to prespill leve!s A normal populatron age- and sex-structure and .
- reproductive success takmg lnto account geographlc drfferences will mdacate that recovery is
' underway ' BT 7 R I SN NP L SR c

INTERTIDAL COMMUNITIES *

‘Bngury and Hecovery : : : P P e
”Portlons of 1,500, mules of coasthne were orled by the: spsl! in Prmce erlram Sound -on the Kenar ,
and Alaska penmsulas, “and in the Kodiak Archrpelago Both the oil: and intensive clean -up -
activities had’ srgnrﬂcant impacts’ on the flora and fauna of the mtertrda! zone, the area of beach
‘-between low and high- tides. intertldal resources are 1mportant to subsistence users, sea and
"rrver otters, and to a varerty of bnrds, mcludmg black oystercatchers, harlequm ducks surf
"sooters and plgeon gur!lemots : ' S EPTE  E B e
" Impacts to i,n;e‘rtidal orga’nisms ocfcurred at all tidal levels in all types of habitats.through the oil-
spill area. Many species of algae and invertebrates were less abundant at oiled sites compared.

to unoiled reference si ites. Other opportunrstlc species, including a small barnac!e olrgochaete o

‘worms, and filamentous’ brown algae, colomzed shores where dominant species were removed :
by the oil sprl! and clean- -up' aotrvrtnes The abundance and reproductlve potentral of-the.common
seaweed Fucus gardnen (known as rockwood or. popweed) Was also reduced fo[lowmg the
spill. : S : X

 On the sheltered bedrock shores that are common in Prrnce Wr!lram Sound fuli recovery of
Fucusis crucial, for the recovery of intertidal communities at these sites, since'many invertebrate

B _‘.organrsms depend on the covery provrded by this seaweed Fucus has not yet fully recoveredh o ‘

in 1 the upper rntertrdal zone on shores subjected to direct sunhght but in many: locations,

o N recovery of intertidal, communities. has made substantral progress. In other habitat types, such = -

: as estuaries and cobble beaches, many specres drd not show srgns of recovery when they were:
last. surveyed in 1991 e BERTRE S . A




Recovery Obgecﬁrve , RS - -

- Intertidal. communities will have recovered when communlty composrtion on orled shorelmes is
srmslar to that which’ would have prevarled in the absence of the spill. lndlcatlons of recovery

~ are the reestabhshment -of important species, such as Fucus at sheltered rock srtes, the
convergence in "community ‘composition on olled and unoiled shorelmes and the provrsron of
’ :adequate uncontammated food supplies for top predators in rntertldal and nearshore habltats

KILLER WHALES .

injury and Recovery =k : . :

More than 100 krller whales in 6 “resrdent pods regularly use Prmce Wllham Sound Wlthm theur
ranges Other vvha!es in "transient” groups are observed in the sound less frequently. There
has been particular concern m Prince William Sound about the resident AB pod, which numbered.
36 animals prior to the spill. Fourteen whales disappeared. from this pod in. 1989 and 1990,
during which time no young were recruited into the population. _Although four calves were
- added to the AB pod during 1992-94, surveys in 1994 and 1995 indicate the loss of five more
'wha!es “The link between the losses and. the oil spill is.only crrcumstantral but the probable
mortal:ty of killer whales in.Prince Williami Sound following. the spnli far exceeds rates for pods
in. Brmsh Columbia and Puget Sound over the last. 20 years

The AB'pod may n'ever regain its'former‘ siz'e, but overall numbers within the major resident killer -
whales pods in Prince William Sound are at or exceed prespill levels. There is concern, however
that a decline |n resightings of lndlvrduals within the AT- group of transrent klller whales has
"acce!erated foHowmg the oil spill. « ‘ :

, 5?Reoovery Obgectlve , .- : o
Killer 'whales will have recovered when the number of mduvrduais in the AB pod IS stable or
‘ lncreasmg relatzve to the status of other major resident pods in Prmce W:!ham Sound

KITTLITZ'S MURRELET

ingury and Recovery : - : Co :
“The Kittlitz’s'murrelet is only found in Alaska and portlons of the Ru531an Far East and, a large '
;?fractlon of the world population, whrch may number only a few tens- of thousands, breeds in
Prince William - Sound The Kenai Peninsula coast and Kachemak Bay are also rmportant :
concentration ‘areas for this species. Very fittle.is known about Kittlitz's murrelets However
they associate closely with trdewater glacrers and nest on scree slopes and srmrlar sstes on the

ground.
Seventy-two Kittlitz's murrelets were positively identified arnong the bird carcasses recovered

, after the oil spill. Nearly 450 more Brachyramphus murrelets were not identified to the species
= level, and itis reasonable to assume that some of these were Kittlitz’s. In addition, many more
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murrelets were killed. by the oal than were actually recovered One publrshed estamate places, S

adlrect mortality of Kittlitz's murrelets from the oil splll at 1,000-2, OOOmdsvnduals whrch would .

represent a substantlal fractron of the world populatron

""Because of: the hlghly patchy d|str|but|on of Klttlrtz s murrelet the dlffroulty of fdentlfymg them_} "

in the: ﬂe [d; and the: fact that:so. little is known about thlS specaes ‘the recovery 'status of the -

Klttlltz s murrelet is not known ‘The’ Trustee Councrl has funded an exploratory study on the '

ecology and dlstnbutron of thrs murrelet startxng an 19986.

‘f‘eRecovery Objectwe k RN R
-‘No recovery objectlve can be rdentrfred for Klttlltz s murrelet at thrs trme

. 07 MARBLED MURRELET © ¢

Injury and Recovery R U T

"ff,The northern Guf of. Alaska, mcludlng Pnnce ‘William Sound |s a’ key area of concentratlon in

the drstnbut ion‘of marbled murrelets. The marbled murrelet’ is federally llsted -as-a Threatened

specres in Wash ngton Oregon and Cal;fornla lt |s also lrsted as: Threatened m Bntrsh Columbla

"”The marbled murrelet populatlon in. Pr nce Wllllam Sound had declmed before the orl sprll The
causes of the presplll decline are.unknowi; but may be related to changing food supphes Itis .

not known whether the murrelet populatlon was still declmmg at the time of the oil spill, but the }

' sprll caused additional losses of murrelets ‘Carcasses of nearly 1, 100 Brachyramphus murrelets

- ‘were found after the spill, and about 90 percent of the: murrelets that could be identified were -

marbled murrelets ‘Many more murrelets were actually killed by the. oil thah were found;-and

it is estrmated that as muoh as 7 percent of the marbled murrelet populatlon in the orl sprll area :
~ was kalled by the splll » : : , o

V’Populatlon estlmates for murrelets are hrghly vanable Postsplll boat surveys donot yet mdlcate

any statrstlcally srgnlfrcant increase in- numbers of marbled: murrelets in Pnnce erllam Sound

~Nor is there evrdence of any further decllne

Recovery Objective

Marbled murrelets will have recovered when populatron trends are stable or rncreasmg Stable K

~or mcreasrng productrvrty will be an mdlcatron that recovery IS underway




. MusseLs.

Injury and Recovery
-Mussels are.an xmportant prey specres in the nearshore ecosystem throughout the oil- Spl“ area ,
and beds of mussels provrde physical stability. and habltat for. other organisms in the intertidal
~zone. For these reasons, mussel beds were purposely left alone dunng Exxon Va/dez c!ean -up
operations. * Ce : ‘

. in 1991 hrgh concentrations of relatrvely unweathered orl were found m the musseis and
" underlying byssal mats and sediments in. certam dense: mussei beds, The brologrcal sxgmﬂcance
of oiled mussel beds:is not known, but they are potentlal pathways of oil contamination for local -
populations of har!eourn ducks, black oystercatchers river otters, and juvemle sea otters, all of
wh:ch feed to some extent on mussels: and show some signs of contmutng injury. »

( At least 70 raussel beds in Pri'nce William So‘und are known still to have oil residue, and 12 of
them were cleaned on an experlmenta! basis in 1884 By August 1995, these beds: showed a
: .98 percent reduction in- oil.in the replacement sed:ments, compared to what had been there

 before. Mussel beds al ong the outer Kenai Peninsula coast, the Alaska Peninsuia, and Kodiak

Archipelago were surveyed for the presence of oil in 1992, 1993, and 1995. ' Hydrocarbon
. concentrations in mussels-and sedlments at these Gulf of Alaska sntes is generally lower than
o for sites in the Sound ‘but at some. srtes substantra! concentratlons per:—nst .

"8ubsrstence ‘users contmue to be concerned about contammatlon from orled mussel beds The
Nearshore. Vertebrate Predator project is focusmg on mussels as a key prey specxes and
component of the. nearshore ecosystem ’ - v

‘Recovery Ob;ectwe : : t
Mussels will have recovered when ooncentratnons of oal in the mussels and m the sednments, ,

* ‘below mussel beds reach background levels, do not contamlnate their. predators and do not .
affect subsistence uses. : . :

PACIFIC HERRING

nyury and Recovery , » :
Pacific herring spawned'in untertldal and subt:da! habltats in Prmce Wﬂham Sound shortly after
the oil spill. ‘A significant fraction of these spawning habitats as well as herring staging areas
in the sound were contamlnated by oil.. Field studles conducted in 1989:and 19980 documented '
, mcreased rates of egg mortality and larval deform tiesin oiled versus unoiled areas. Subsequent
' laboratory studies confirm that these effects can be caused by exposure to Exxon Va/dez oil,
but the sngmftcance of these i m;unes at a popu!atuon fevel i is not known. '

. Th‘e 1 988 prespill year—c!ass of Pacific herring was very strong in Prince William Sound, and, as
a result, the estimated peak biomass otSpaWni‘I’ng adults in 1992 was at.a reoord level, In
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,1993 however there was an unprecedented crash of adult herrlng A viral d|sease and fungus’
- were'the probable agents of: mortal|ty, and the connectlon between the oil spill and the dlsease
- outbreak is under investigation. Numbers of spawnlng ‘herring .in- Prince Wllllam Sound have
-remained depressed through the 1995 season. Preliminary results from the Sound Ecosystem
Assessment (SEA) Project indicate the posslble srgnufrcance of pollock as both competitors with -

~and predators of herring, whrch may |nd|cate that there in a connection between the lack of

- recuritment of strong year classes of herrlng and the presence of large numbers of poIlock in
.Prlnce Wllllam Sound . : B

' Pacuflc herrlng are extremely lmportant ecologlcally as: well as commerCIaIIy Reduced herrlng :
N populatrons could have srgnlflcant lmpllcat|ons for both’ thelr predators and their prey, and the -
closure of the herring fishery from 1993 through 1995 has had serious economlc |mpact on' "

' people and communltles in Prlnce W|ll|am Sound ' -

Recovery Obgectnve ‘ : i

.»Pacrflc herring .will have recovered when the next hlghly successful year class is recrunted into - -
the fishery. and-when other rndlcators of populatlon health are sustalned wuthln normal bounds"

in Prlnce erllam Sound Cor

" PIGEON GUILLEMOT- *

lnjury and Recovery .

' Although the p|geon gu1l|emot is wrdely d|str|buted nowhere does it occur in large numbers or_"
concentratlons Because gurllemots feed |n shallow nearshore waters both they and the f|sh
they. prey on are vuInerable to. 0|l pollutlon ' ST

L|ke the marbled murrelet there was eV|dence that the plgeon gurllemot populatlon in Prince

. William Sound had decllned before the sp|II The causes of the presplll decline are unknown. It
is- estlmated that 10-15 percent of the Gulf of Alaska populatlon may have-died in the' spill, and.
declines-. anng onled shorellnes ln Prlnce Wllllam Sound were greater than along unorled
shorelmes ‘ _

-Numbers of g'uillemot's recorded on boat surveys are highly variable, and there is not yet any -
statistically: S|gn|frcant evrdence of a postsplll populatlon mcrease The factors respon3|ble for
the guullemot 'S presplll declrne may negate or mask recovery from the effects ‘of the 0|I sprll

) Recovery Obgectnve : R L
Plgeon gurllemots will have recovered when the populatuon in Prlnce William Sound is stable or .-
increasing.. Sustalned productrvrty wrthln normal bounds WI|| be an |nd|cat|on that recovery is

underway.
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PINK SALMON

,ﬂnjury and Recovery _ .
About 75 percent of wrid plnk salmon ln Pnnce Wlllram Sound spawn in the intertidal portrons' '

of streams and were h:ghly vulnerable to the effects of the: oil spill.” Hatchery salmon and wild
_salmon from both intertidal and upstream spawning habrtats swam through olied waters ‘and
" ingested oil particles and oiled prey as they foraged in the sound and emrgrated to sea. As a“ -
result, three types of early life-stage injuries were identified: First, growth rates in juvenrle pink
salmon from oiled parts of Prince William’ Sound were reduced. Second, there was increased .
egg mortahty in orled versus unorled streams A possrble thrrd effect genetrc damage is under

investugatlon

!n the yearspreceding the spill, returns of wild pink salmon in Prince William Sound varied from
- a maximum of 21.0 million fish in 1984 to a minimum of 1.8 million in 1988, Srnce the spill;
~‘returns. of wild. pmks have varred from. a hrgh of about 14. 4 million fish in 1990 to a low of
about 2.2 million in 1992. There is ‘particular concem about the Sound’s southwest.
management district, where returns of both hatchery and ‘wild stocks have been generally weak
since the oil splll Because of the. tremendous natural variation in adult returns, ‘however, it is
- difficult to attribute poor returns ina gnven year to mjurres caused by Exxon Valdez oil. For prnE(
salmon, mortalities of. eggs and juvenlles remaln the best lnducators of- anJury and recovery '

Evrdence of reduced. juvenlle growth rates was limited to the 1989 season, but mcreased eggr
imortahty persrsted in oiled compared to unoried streams’ through 1993 ‘The 1994 and 1995
seasons were the frrst since 1989.in which there were no statistically srgnrf!cant dsfferences in
egg mortalities in ozied .and unoiled streams These data mdrcate that’ recovery from orl spril

: ffects is underway

o The Sound Ecosystem Assessment (SEA) Prolect is explorrng oceanographlc and ecologrca!.

factors that.influence productron of pmk salmon and Pacific herrrng These natural factors are - -

likely to have the greatest mfluence over year-to-year returns in both wrld and hatchery stocks
-of pink salmon T

" Recovery Obgeetwe , : ‘ : '
Pink salmon will have recovered when populatron mdrcators, such as growth and survrval are

within normal- bounds. and there are no statistically srgnn‘rcant dlfferences in egg mortalities in
-oiled and unoried streams for two years each of odd- and even-year runs m Prmce erham

Sound
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"~ River Ottérs

- Injury and Recovery

River otters have a low densrty and an unknown populatron size' rn Prmce WI Ilam Sound and,
therefore it is hard to assess oil- splll effects Twelve otter carcasses were found followrng the -

) "sprll but the actual mortahty is not known Studjes conducted dunng 1989 1991 identified
o several differences between otters in oﬂed and unoiled areas in Prince William Soéund; including
- brochemrca! evidence of exposure to hydrocarbons or other sources of stress; reduced drversrty
' in prey specres reduced body size (length -weight}, and. increased territory size. Since: there -
 were no prespill data and sample srzes were: smalﬂ it us not clear that these drfferences are the«
_ resultoftheorlsprlﬂ R S e : ‘

ﬁThe Nearshore Vertebrate Predator project now underway, will shed new light’on“thefstatusr‘of
_the river otters. In 1995 the Alaska Board of Game used its emergency authority to restrict

trapping of river otters:in. western Prince William Sound to ensure that the results of this study

'are not compromrsed by the removal of anlmals from study areas on Jackpot and Knrght rs!ands

Hecovery Obﬁectwe o

The river otter will have recovered when brochemrcai mdrces ‘of hydrocarbon exposure orother -
r{,_stresses and rndlces of habitat use are srmr[ar between oiled and unor(ed areas of Prmce Wllham o
R ’Sound after takmg anto account any geographrc drfferences S R

- ROCKFISH

'ﬂngury and Recovery s o -
‘ ,‘,,Very little is known about rockflsh populatrons in the northern Gu If of Alaska A smali number
" of ‘dead adult rockflsh was recovered followrng the oil sprlI and autopsies’ of five specrmens; '
mdrcated that orﬂ mgestron was the cause of death. Analysis of other rockfish showed exposure

to hydrocarbons and sublethal effects. 1n addmon, closures 'to 'salmon fisheries apparently |
mcreased fishing pressures on rockfish,” which may have adversely affected the rockfrsh

- population. However, the orrgmal extent of mjury and the current recovery status of this specres

are unknown. -

( Recovery @bgeotwe ; - .
_No recovery ob;ectrve can be defmed
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- §E§ OTTERS

Injury and Recovery v

By the late 1800s, sea otters had been eliminated from most of. therr hrstoncal range due to
excessive fur, harvesting by Russian and American fleets. Surveys of sea otters in the 1970s
" and 1980s, however mdrcated a healthy and expandrng populatlon including in Prmce erlram,

Sound, prior to the oil sprl Sea otters. are today an lmportant subsrstence resource for the:r‘ ‘

furs ' ' s

: About 1 OOO sea otter carcasses were recovered followmg the sprll although addrtronal otters‘

probably died but were not recovered.. In 1990 and 1991, hrgher-than expected proportmns of
~prime-age adult otters were found dead in western Pnnce William Sound, ‘and there was
-evidence of “higher mortahty of recently weaned juvenrles m oiled areas. By 1992- 93
overwintering: mortalrty rates for ;uvenrles had decreased but were sth higher in oried than in
,;unoued parts of the sound. ' :

- Based on’ boat surveys conducted in. Prlnce erham Sound, there is not yet statrstrcaliy '
V s:gnmcant evidence of an overall population increase following the oil spill (1990-1994). This

 lack of a significant positive trend, however, may resuiit from a lack of statlstrcal power |n the
;~survey, whrch will: be repeated in 1996 '

'Based on the msrghts of local observers, |t is evrdent that the sea otter is’ abundant rn muc:h of
_Prince William Sound. There is no evidence that recovery has occurred, however, in heavily
oiled parts of western Prince William Sound, such. as around northern Knight Island. The °
" Nearshore Vertebrate Predator project, which was started in 1995, should help clanfy the
recovery status of the sea otter in the western sound

Hecovery Ob;ectrve :

. Sea otters will have. recovered whan the populatron in orled areas retums to its prespm

; “abundance and. distribution. Ani rncreasrng populatron trend. and. normai reproductron and age
‘;;structure in western Pnnce Wrtham Sound will rndrcate that recovery |s underway ’

SEDIMENTS

Engury and Recovery »

Exxon Valdez oil penetrated deeply into cobble and boulder beaches that are common -on
shorehnes throughout the spill area, espeolaliy in sheltered habitats. Cleamng removed much. of
~the oil from-the mtertldal zone, but visually identifiable surface and subsurface oil persrsts at .

" many looatnons
The last comprehensuve survey of shorelines in Prmce thlram Sound was in 1993, and it

~ included 45 areas of shoreline known from the clean-up to have had the most significant oiling. .
That survey mdrcated that heavy subsurface oil had deoreased by 65 percent since 1991 and
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' Recovery Obﬂectlve

P

, that surface orl had decreased by 50 percent over the same ‘time perlod Surveys also have f
'|nd|cated that remaining shorellne 0|I in the sound |s reIat|ver stable and by this time, |s l|kely-»
to decrease only slowa : A

“In 1995, a shoreline survey team wsnted 30 srtes in the Kodlak Archlpelago that had measurable:.‘

or reported oiling in 1990 and 1991. The. survey team found no oil or only trace amounts at
these sites. The onllng in the Kodiak area is not persisting as it is at sites in Prince. Wlll|am_ :

" Sound due‘to the higher energy settings on the islands; the state of the oil when |t came ashore
and the smaller concentrations of initial oiling relatlve to the Sound ' '

" Following the ol spill, ch‘emical analyses;,of oil in subti,d‘al'se_diments were conducted at a small -
number of index sites in Prince William Sound. At these sites, oil in subtidal sediments reached

its greatest concentrations at water depths of 20 meters, although elevated levels of

'hydrocarbon degradlng bacteria (assocrated with elevated hydrocarbons) were detected at

depths of 40 and 100 meters in 1990 in Prince William- Sound. By 1993, however there was,:_

'lrttle evndence of Exxon . Va/dez il and related mlcroblal activity at most lndex sites in Prunce
‘ »Wllllam Sound except at those: ass001ated with sheltered beaches that were heavnly oiled |n*'

1989. 'l'hese index sites--at Herring, - Northwest and Sleepy bays--were among the few sntes ,

'»at whlch subtldal onllng lS stlll known to occur

A

Sediments will-have recovered when there are no longer reS|dues of Exxon Va/dez onl on_

»shorellnes in-the oil- Spl” area. Decllnlng oil res1dues and dlmlnlshlng tox|C|ty are |nd|cat|ons that .

recovery is underway

. SOCKEYE SALMON

lngury and Recovery - ~ : : : .
. Commercial salmon f|sh|ng ‘Was cIosed in Prlnce Wllllam Sound and in portlons of Cook lnlet and

near Kodiak in-1989-to avoid any. possrblllty of contaminated salmon being sent to market ‘As _
a result, there were hlgher -than-usual numbers: (i.e., overescapement) of spawnlng sockeye
salmon entering ‘the Kenai River, Red and Akalura lakes on Kodiak Island, and other’ lakes on

Afognak Island and’ the Alaska Penmsula Initially these high. escapements may have produced
“an’ overabundance of juvenlle sockeye that consumed huge quantltles of zooplankton thus
ey alterlng planktonic food webs in-the nursery lakes. Although the exact mechanlsm is unclear
“the result ‘was lost sockeye productlon as shown by decllnes in. the returns of adults per _
»'ispawnlng sockeye :

"The effects’ of the «1;989'over"escapement- of sockeye salmon have persisted in the Kenai River
~ system through 1995. Although the overall escapement goal for that system was metin 1995, -
there is'concern that the initial overescapement will continue to affect post-spill year-classes and ..
.. that sockeye returns are yet not suff|C|ent to fulfill the commercral recreat|onal and subS|stence

demands on sockeye. salmon in the Kenai River system ‘
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Product ion of zooplankton in both Red and Akalura lakes on Kodlak lsland has rebounded from -
the effects of the overescapement at the time. of the: oil spill. There contmues to be some -

problem in the rate of productron of- sockeye fry in Red and Akalura lakes This problem with, .~

fry’ productlon may or may not be linked to.the overescapement, and possrble additional factors
lnclude low egg-to- fry survrval competmon from other freshwater fishes, and the lnterceptron‘
, vof adults in the mlxed stock fishery harveet -offshore. . - :

| Recovery Obgectwe ' : S S :
Sockeye salmon in the Kenal Rlver system and Red and Akalura lakes wrll have recovered when
- adult returns- per spawner are within normal bounds I : s

“SUBTIDAL COMMUNITIES -

' lnjury and Recovery - o o s :
Ol that-was transported down to subtidal habitats apparently caused changes in the abundance ‘
and species composrtlon of plant and animal populations below lower tides.. Different ‘habitats, -
including eelgrass beds, kelp beds, and adjacent nearshore waters (depths less than 20 metersl
~ were compared at-oiled and unoiled sites. The concentration of oil in sediments in 1990 was
more than twice as great at oiled sites. The greatest differences were detected at oiled sites
with sandy sea bottoms in the vicinity of eelgrass beds, at which there were reduced dive‘rsity
and abundance of eelgrass shoots and flowers, worms, clams, ‘'snails, oil-sensitive amphlpods
(sand fleas), and" helmet crabs. - Organusms living in sediment at depths of 3-20 meters were- .
.especrally affected Some opportumstlc {i.e., stress—tolerantl mvertebrates wrthm the substrate :
‘mussels and worms on the eelgrass, and juvemle cod, lncreased in numbers at oiled sntes

By 1993, oil concentrationsln sediments had dropped :co,nsiderably, so that there.‘ w‘as little
difference between oiled and unoiled sites. The eelgrass habitat, the only habitat examined.in
1993 revealed fewer differences in abundances of plant and- -animals. However, there were
-~ still some animals that were more abundant-at oiled sites, like those observed in 1990. These
lncluded the opportunrstrc worms and snails,. mussels and worms on the eelgrass, and juvenlle
' 'cod Reconnarssance surveys rndrcated that there were more small green sea urchms at oiled

_ :Prellmrnary results from eelgrass habltats visited in- 1995 revealed that natural recovery had
‘occurred No dlfference was detected in abundance of eelgrass shoots and flowers, mussels
on eelgrass amphlpods, helmet ¢rabs, and dominant sea stars between oiled and unorled sites.
However, the abundance of small green sea urchins was more than 10 times greater at oiled
~sites. The possibility that urchins increased due to a reduction in numbers of sea otters, which
prey on urchins, is being examined in the Nearshore Vertebrate Predator Pro;ect Analyses of
. the sedrment oil. concentratrons and organrsms that lrve wrthm the substrate are, not yet
i fcomplete : L - :
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Recovery Olbjectuve _ : : :

Subtidal communities will have. recovered when communrty composrtron in 0|Ied areas especrally
- in association with eeigrass beds, is similar to that in unoiled areas. lndlcatlons of recovery are
the return of oil-sensitive specres ‘such as amphlpods and the reduction of opportunlstrc speC|es
- at oiled S|tes : a - '

Services
COMMERCIAL FISHING

Injury-and Hecovery . S : ‘
Commercial fishing is a service that was |njured through |njury to commercral fish specres (see
individual resources) and also through. fishing closures. In 1989, closures affected fisheries in
Prince William Sound, lower Cook Inlet, upper Cook Inlet, Kodiak, and Chignik. These fisheries
openedagain in'1990. Since then, there have been no spill-related district-wide closures, except
for the Prince William Sound herring fishery, wh|ch was closed in 1993 and has remarned closed
since then due to the collapse of the herring population and poor fishery: recrmtment since 1989.
These closures, including the on-going closure of the herrrng fishery in Prince William Sound
harmed the livelihoods of persons who fish for a living and the communities in which they live.
To the extent that the oil spill continues to be a factor that reduces opportunities to catch fish,
there is on-going injury to commercial fishing as a service.

On this basis, the Trustee Council continues to make major investments in projects to
understand -and restore commercially important fish species that were injured by the oil spill.
These projects include: supplementation work, such as fert'ilizing'CoghiII' Lake to enhance its
sockeye salmon run and construction of a barrier bypass at Little Waterfall Creek; development
‘6f tools that have almost immediate beneflt for fisheries. management such as otolith mass
‘marking of pink salmonin Prince William Sound and in-season genetic stock ldentlflcatlon for
sockeye salmon in Cook Inlet; and research such as the SEA Project and genetrc mapp|ng which
WI|| enhance the ability to- predrct and manage fisheries over the long-term.

Recovery Objective ‘ : .

Commercial fishing will have recovered when the commercially important flsh specres ‘have
recovered and opportunities to catch these specres are not Iost or reduced because of the
effects of the ‘oil splll : :

Restoratuon Strategy :
- The primary method for restoring commerC|aI f|sh|ng is to restore the species that are fished
' commercrally, such as. pink salmon, Pacrflc herring, and sockeye salmon. These species are
_discussed elsewhere in this chapter. Three ad,dltlonalvparts of the strategy for restoring
commercial fishing are the following: ‘ ' ' ‘

' Promote recovery of commercial fishing as soon as possible. Many communities that rely on
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ﬁ commercral flshlng wrll be srgnlflcantly harmed while waiting for commercral flsh resources to
‘ recover through natural recovery alone Therefore, an objective of restoratron isto accelerate
recovery of commercial fishing. This objective- may -be accomplished through: mcreasmg
avarlablllty, rehabrlrty, or quality-of commercial fish reséurces, depending on the nature.of the
injury. For resources that have sharply declined ‘'since the spill, suchas pink salmon and Pacific
herring in Prince William Sound, this objective may take the form of increasing availability in the
‘long run through improved flshenes management Another example is provrdlng replacement
fish for harvest. » : :

Protect commerc:al fish resources from further degradation. Fu rther stress on commercial ﬁsh resources

could impede- recovery Approprrate 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" commercral frsh epecnes by provu:lmg rnformatlon needed to |mprove therr
management ' ' S : - ERE L »

'Momtor recovery Momtormg the recovery of commercral ﬂshmg wrll track the progress of
recovery, detect major reversals -and ldentlfy problems with the resources and resource
management that’ may affect therate or degree of recovery lnadequate mformetaon may require

' managers. to unduly resmct use of the m;ured resources, compoundmg the mjury to commercial

' fishing.
'PASSIVE USE

,lnﬁury and Recovery : : : -
Passnve use of resources includes - the appreciation -of the. aesthetlc and mtrms:c values of

"uncllsturbed areas, the value derived: from simply knowmg that a.resource exists, and. other

nonuse values Injuries to passive uses are tied to public perceptrons of injured resources.
iContmgent valuatlon studles conducted by the State of Alaska for the Exxon Valdez oil Spl"
lltlgatlon measured substantlal lost passwe use values resultmg from the oil- spr

Hecovery Obyectuve

Passive uses will have recovered when people percelve that aesthetlc and lntrmsrc values ‘

: assoc ated thh the sprll area are no longer drmmrshed bv the orl Splll

.Reslorarron Stretegy : Co R e T
Any restoration strategy that aids recovery of mjured resources or prevents further m;urles, w:ll
assist recovery of passive use values. No strategies have been identified that benefit only
passxve uses, wrthout also addressmg injured resources. Since recovery of passive uses requires

_that people know when recovery has occurred -the avarlablllty to. the public of the. latest

- information on the health and recovery status of: lnjured resources, based. on momtormg and
. research pro;ects, Wlll play an important role in the restoratron of passivé uses o -
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‘. RECREATION AND TOURISM -

lngury and Recovery

. The spill dlsrupted use of the splll area: for recreatron and tourrsm Resources lmportant for:«; '

wildlife vrewrng and which are still |njured by the spill include killer whale, sea otter, harbor seal,

- and vanous seabirds. Residual oil exists on some beaches with high value for recreatron, and’

its presence may decrease the qualrty of recreati onal expenences and. drscourage recreatronal

use of these beaches.

‘Closures of sport huntmg and frsh!ng also- affected use’ of the sprll area for recreatlon and

" tourism. Sport flshlng resources include salmon, rockfish, Dolly Varden ‘and cutthroat trout..

Since’ 1992 the Alaska Board of Frsherles has lmposed special restrrctions on sport fishing in -

parts of Prince William Sound to protect cutthroat trout populations. Harlequin ducks are hunted ”
o -inthe spill area. ‘The Alaska Board of Game restricted’ sport harvest of harlequm ducks in Prrnce'
' .Wlll jam Sound in 1991 and those restnctrons remaln m place : S :

'Recreatron was also affected by changes in human use in response to the sprll For example, A

dlsplacement of usé from oiled- -areas to unoiled- areas mcreased management. problems and»

' . facrhty use in unoiled areas. Some facrlrtles :such as the Green lsland cabin and the Flemrng Spnt
~camp area, were mjured by clean up workers “‘ji o P R -l

¢4

‘ ,ln the years since the orl Splll -there has been a genera marked increase in vrsrtatlon to the splll V
- area. There are still locatlons within the oil- -spill area, however, avmded by recreatlonal users =
‘because of the presence of resrdual oile T SRR : C e

‘-Hecoveryebjectrve T T T
Recreation and tourism will have recovered in large part when the frsh and wrldlrfe resources SR
~ on'which they depend have recovered recreatlon use of oiled beaches is no longer impaired, and

‘ facrlmes and management oapabll;tles can accommodate changes in human use.

Restoratlon Strategy : : TR,
Preserve or improve the recrearronal and tounsm va/ues of the spr// area Habrtat protectlon and

: acqwsmon ‘are: important means of preservmg and enhancmg the: opportumtres offered by-the

spill area. Facilities’ damaged durmg cleanup may be repaired if they. are ‘stili. needed New

‘facilities - may restore or enhance opportunltres for- recreational ‘use' of natural resources. , ‘

_Improved or intensified publlc recreation management may be warrantedin some circumstances.

Pro;ects that restore or enhance recreation and tourism ‘would be consndered only if they are‘

‘consistent with the character and public uses of the area " However, all prcqects 1o preserve and
s lmprove recreatron and tounsm values must be related to an m;ured natural resource See Po lcy '
'VgunChapterZ LT e ; o A r
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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 agarnst cost \
and the potentra! for further: drsruptron to rntertrdal communrtres

Momtorrecovery Monrtor the recovery of resources used for recreatron and ’tounsm Aiso monitor

changes in recreatron and tourism. in the sprll area.

.. SUBSISTENCE: .-

Injury and Recovery : e B .
Fifteen predomrnantly Alaskan. Native communities (numbenng about 2, 200 people) in the orl-

spill area rely heavily on harvests of subsistence resources, such as fish, shellfish, seals, deer, A

E ducks, and geese. - Many families in other ccmmunmes, both in:and beyond the orl»sprlt area,

aiso rer on the subsrstence resources of the spm area.

'!Subsrstence harvests of frsh and wridlrfe in most of these vrllages decllned substantrany
following the oil spill. The reasons for the declines- rnclude reduced avar!abrhty of fish and
‘wildlife to harvest, concern about possible health effects of eating contamrnated or znjured fish

- and wildlife, and drsruptron of hfestyles due to clean-up and other actlvrtres ‘

Subsrstence foods were tested for evrdence of hydrocarbon contammatron from 1989 1994

‘No or very low. concentrations of petroleum hydrocarbons were found in-most resources. The
- 'U.S. Food and Drug Administration determined that eating foods with such. low levels of

hydrocarbons posed no srgmfrcant additional risk to human health Because shellfish can
continue to. accumulate hydrocarbons however; the Oil Sprll Health Task Force advised

: subsrstence users<not.to eat shellfish from beaches where oil can be seen or. smeiled on the
rsurface or subsurface.. Resrdual oil exists on some beaches near subsrstence communities. in -

‘general, subsistence users remarn concerned and uncertarn ‘about the safety of fish and other

- wxldhfe resources.

The. estrmated size of- the subsrstence harvest in. pounds per person now appears to- have’
returned to. pre-sp!l& levels in ‘some ccmmunltres, accordrng to subsisténce users through-
househotd rntervrews conducted by the Alaska Department of Fish and Game. Theése mtervrews
also indicated that the total subsrstence harvest began to rebound first in the communmes of

“the Alaska Peninsula, Kodrak Island, and the iower Kenai Peninsula, but that the harvest has
. lagged behind a year or more in the Prince William Sound villages.. The interviews also showed

‘that the relative contributions of certainimportant subsistence resoufces remains unusually low.
The scarcity of seais for example, -has caused people in Chenega Bay to harvest fewer seals
and more salmon than has been customary. Herrmg have been very scarce throughout Prince |
William Sound since 1993. Different types of resources have varied cu!tural and nutritional
importance, and the changes indiet composrtlon remain a serious concern to subsrstence users.

: , Subsrstence users aiso report that they have to: travel farther and expend more time and effort
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: to har'vest th'e .same" :a'm'ouht asjtheyfdid' 'before“'the sp_ill, =especially.iin P'r-’ince'William 'Sound.v.,

Subsrstence users also pount olit that the value of subS|stence cannot be measured in pounds"

alone Th|s conventlonal measure ‘does; not’ lnclude _the cultural . value of, trad|t|onal and-. -
: customary use “of natural resources. Subsustence users say that malntalnlng their- subsnstence,,--

culture depends on un|nterrupted use of fish and wildlife resources.. The more time users’ spend -

i '_.away ‘from' subsistence. activities, ‘the 1ess" llkely that they: will return. to these: pract|ces

Continuing injury to natural resources used for subsistence may affect ways of life of entire .
communities. There is particular concern that the oil spill disrupted opportunities for young -

- people to learn subsistence culture, and that this-knowledge may be lost to them in the future.

Hecovery Obgectwe ‘ :
Subsistence will have recovered when |nJured resources used for subsrstence are healthy and

"productive and exist at presprll levels. - In- addition, there is recognition that people must be

- confident that the resources are safe to eat and that the: cultural values provided by gatherlng, L

’preparlng, and sharlng food need to be remtegrated |nto communlty life.

Restoration Strategy

The’ primary way of restoring subsrstence is to restore anured resources used for subslstence

" such as clams, harbor seaIs Pacific herring; prnk salmon sea otters and sockeye salmon These
are discussed elsewhere in" this chapter Four additional parts of- the strategy to restore

subsrstence are the followmg

: Promote recovery of subsrstence as soon . as possrble Many subsrstence commun|t|es wrll be .
- significantly harmed while waiting.for resources used for subsistence to recover through naturaI

recovery alone. Therefore an obJectlve of - restoratlon is to accelerate recovery of subsistence

‘use. ThlS objectlve may be accomplished throughii increasing avallabrllty, rellablllty, or quality of

resources used for subsnstence orincreasing the confidence of subsrstence users. Specnflcally, |

.if subsistence harvest has not returned to. presplll levels because users doubt the safety of '

partlcular resources, th|s objective may ! take the form of i mcreasung the reliability of the resource .

- through food: safety testrng Other- examples are the achIsrtlon of alternative food sources and

improved use of exrstmg resources. ‘However, all prolects to promote’ subsistence must. be

related to an lnjured natural resource. See Pollcy gin Chapter 2

- Remove or reduce residual oil if treatment is cost effeotive and Iess harmful than leaving the oil in place.. - .

_ Removmg residual oil from beaches with high value for: subSIstence may lmprove the safety of _'

foods found on these beaches. This beneflt would have'to be balanced agalnst cost and the

potentlal for further dlsruptlon 10 |ntert|dal communltles

Protect subsrstence resources from further degradatlon Further stress on subsrstence resources could

, |mpede recovery Appropriate protectlon can take the form of- habitat protectlon and acquisition

|f important: subsrstence areas are threatened. Protective action could also include protective

‘management practlces uf a resource or service faces further injury from human use or manne,

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

Increase involvement of subsistence users in the restoration proces.s.' Increasing participaiion of
community residents will increase their confidence that Snjured.resourCes ‘will be and are being
restored. Increased participation also will improve the results of restoration work, including
research and monitoring projects, through the incorporation of traditional and local kno,wlédge.

24




AT WRLOT TR e o 0w e T e R Rl dd

T@:‘ o " MOHY M«.:Camrﬁoﬁr ‘Executivé' Di:e’ctoif A

: 'Frc;_m: : Robéft‘, B -Spiés;‘CEiéf &iénﬁist m -
Re: - = Fmtheﬁ' ana’lysisvof V'Vreceﬁt ‘nqmi‘nationsltd the’v’in'j?_ured'épecies% list |
Rec@mm@nd&&mn - | | a

The Tmsme &@mﬂ's Resmmﬁom Plan allows for amending the list @f

injured species pubﬁwhed in the plan by nomination and review of the

pertinent information through the council's scientific review process. This
memo reviews the available information on three species or groups of birds

 that have been nominated: black-legged kittlwakes, cormorants and scoters. [
have examined, with the help of Mr. Stan Senmer, available data on the
- extent and severity of injury, mdmdmg the results of Exxon-funded boat
surveys. As a result, I recommend adding to the list double~rested, E@d«faced
.and pelagic cormorants. I find that the available information en black-legged -
. kittiwakes and seoters (which includes w&ﬂ.&emwingad surf and black) d@es n@t o
 indicate &ha& these specles were signifﬁcmﬂy affected Ey th@ spﬂﬂ - '

' Background

Durmg the August 11, 1995 meehﬂg of the Exxon Valdez Trustee

 Council staff was directed to consider in more detail the nominations of
scoters and cormorants to the injured species list. In addition, a

recommendation from the Chief Scientist on black-legged klmwakes' had
been deferred until more data could be gathered and more analyses.”

\ undertaken. At your request, I present in this memo a further analysis of
data on injury of black-legged kittiwakes, as well as scoters (which includes
‘white-winged, surf and black) and cormorants (whm:h mdudes doubﬁea

crested, red-faced,. and pelagic cormorants).

We aH realize thaf theve are many more species mjured by the E’xxon

" Valdez oil spill than are listed in Table B-1 of the Restoration Plan. This list

reflects those species for which there is evidence that the spill-area ,
populations were particularly hard hit by the spill. Piacing additional species‘

- on this st should not imply any commitment on the part of the Trustee

Council to allocate addj.h@nal resources for fesearch on, or restoratmn of

~ these specxes

‘The reconmendahons herem are based on the best available

- information about the relative severity of the injurles. Thie includes results

of boat surveys funded by both the Trustee Council (Klosiewski and Laing.

- 1994, Agler et all. 1994, 1995) other Tmstee Counml or agency—fundﬂd smdies,
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. B]la,ckml@%@dl kﬂtﬁwakes

o 4aﬁd carcasses in the morgue “taking into account pfobable popdatmﬁ sizes Of’ -
. course, our recomemd.aucns would be reconsidemd if significant new.,
. mformanom or altematwe analyses were to come to lxght

There are severa.}l cmtena that were cons:.dered in makmg

recommendahons for addition of species to this list: 1) the severity of inj ury
- tothe population, 2) whether recovery from injury is apparent, and 3) the
~ strength of the evidence. With regard to this last criterion, we generally
- considered the estimated mortality, based on the number of carcasses

recovered, relative to the total population size in the region as a threshold

criterion. If the severity of injury appeared to be significant in terms of the
- population, then the government- or Exxon=funded populaticm surveys were
-used as cormboranng ev1dence when avaxlable : SR

Bﬂackaﬂegge& kmtnwakes have been tnominated to the m}u:ed speaes hst

by Dr. David Irons of the USFWS (letter of June 24, 1994) based on the

- recovery of carcasses after the spill and on the results of studies of Kitiwake
reproductive success. We have received data and opinions from Dr. Irons in -
support of the nomination. Dr. Scott: Hateh, of the National Biological ‘
Service, has provided an alternative view. The following analysis is based on
. an estimate of kittiwake mortality immediately after the spill relative to the. -

total population in the spill area and an evaluatzon of the chxck pmdueﬂvﬁy :

o data supphed by Dr. Irons

'Ihere were 1225 black-leggedi kwnwakes r@cewed a.t the spﬂlnarea

* morgues in 1989. An analysis of conditions for sea birds in. 1989 led Piatt et al.
. (1990) to partition this mortality by whether it occurred before or after August
© 1, 1989. Prior to that date most mortalities were due to. the spill. Subsequent to -

that date most mortalities were probably due to natural causes. Two hundred

 and forty-one of the black-legged kittiwake carcasses weré received before

August 1, 1989; the balance, 984, ‘were recenved after that date and were mainly

E from the Gulf of Alaska. Based on an expansion factor of 5 to 10.actual’
. mortalities for every carcass recovered, we estimate that 1,205 to 2,410 black-
legged kittiwakes were killed by the spill. To put this mortality in perspective,

there have been 100,579 nesting black-legged kittiwakes counted in colonies .

" within the path of the spill and 268,512 nesting kittiwakes in the wider oil
- spill area (US Fish and Wildlife Service, Alaska Seabird Colony Catalog)
‘These counts of kittiwakes at colonies are not population estimates, which

would be still higher. However, based on this range of kittiwakes at risk and

*the range of estimated mortalities, it appears that the mortalities are on the -
~ order of 1 to 2% of the population. One could argue that the date used to - o
separate oil-spill attributable deaths from natural mortality, August 1, 1989is
o arbm‘axy, but Dr. Platt and colleagues made a strong case for such a separation =~
in this permd since dead sea bnrcﬂs receweci at the mmgues after thxa da.te h.ad R
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- very little oil on them aﬁd many showed mdicauons cf sfarvatzon, most -

S 11ke£y due to nam.ral causes.

- C@rmumms

 As noted in the background section. a‘bove, we have generally

- considered the estimated mortality in relation to the total population size as a -
- threshold criterion. In. this case, the klttlwake mortahty is not consequentml
at the populauon level. . , R

Dr Irons has also pmsented dam mdxcaemg that Iatuwake colomes in -

£he path of the oil spill in 1989 had poor productivity compared to colonies in
- the unoiled areas (Irons, 1996). While there clearly was poorer productivity at
colonies in the path of the spﬂl 1 do not find these productivity data per se are

sufficient evidence of injury, particularly given the pre-spill differences seen

" in these same colonies and the tremendous variability of kitiwake -
_ ’producﬁmty, both geographically and temporally. Since the evidence for the -
.. oil contamination of birds and their eggs after the spill has not been finalized.
- and accepted thmugh the revigw process, perhaps the issue of the effects on
: d‘tnck pmducnwty can be conmdlered furthez‘ when that repart is avaﬂable

o Emally, the overall kimwake populanon in Prince Wﬂham Smmd in-
1989-1991 was significantly less than in 1972-73. However, the number of .-
kittiwakes in oiled and unoiled areas were not different after the spill
(Klosiewski and Lang, 1994). The E)ocen-ﬁmded boat SUWQYb alsc:: did nat find

;evxdence of mpacts on hmwakes

 Based mamly on the L%igniﬁcam mmtahty of bla,ck-legged kitﬂwakes
and to a lesser extent, that the evidence ¢§ from productivity studies and

- populations survey is not yet compelling , I cannot. recommend addmg black— o
legged kittiwakes to m}umd spemes hst at this ime. . ~ : -

Carcasses of 838 cormnrants were recavered, mcludmg 418 pelagic, 161

'redafaeed 38 double-crested, and 221 unidentified cormorants. If the

unidentified cormorants are allocated proportionately to the three species, '
and multiplied by a factor of 5 as a conservative estimate of actual mortality, = -

- then the estimated mortalitiés are: 2840 pelagic, 1095 rednfaceci and 255
' doubl@mcrested comnorams . \ .

" These estlmated mortah‘tnes need to be consxdered i the COntexﬁ: of the '

regional populations of these species.- No regional population estimates are
- available, nor are the existing data such that any rigorous éstimate can be

made. There are some data, however, whlch shed hght on the numbers cf
Cormorams m the oﬁmspxlﬁ area; - : : '
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(1) The Alaska Seabird Colcmy catalog mamfamed by the U. S Fish and
Wildlife Service includes the following direct counts of cormorants at nésting

-+ colonies (presentedl as a range: number in oiled areas-number in general oil-

spill area): pelagic, 5529-7161; red-faced, 8696-8967; double-crested, 823- 1558;
unidentified, 3030-3667). These numbers should not be interpreted to

- represent all cormorants. m the regzon nor even all breedmg cormorants.

| (2 U 8. Fish and Wildlife Servnce boat surveys conducted in Prmce Wnlham
- Sound since the oil spill (Agler et al. 1995) have resulted in the foﬂowmg

ranges of popmlatmn estimates for both oiled and unoiled areas in the sound

- (values presented are low’ and high estimates for March surveys, 1990-1994):

pelagic, 5,431-10,959; red-faced, 6-8; double-crested, 124-1041; and unidentified, -
278-3,477. Since these are March estimates, these include some combmatnon
of mmernng and rmgramt birds from unknown - breedmg areas.

(3) Porselll and COuld (1981) &st:mated that 18,500 cormoranta of all three -

species were wintering in the bays and coasts of Kodiak, Sitkalidak, and
southern Afognak islands. They also estimated that pelagic cormorants
cutnumbered red-faced on a 10:1 basis and that there were very few doubie-a-

» crested cormorants in the Kod1a.1< area.:

_ It is nmportant not to make to much of any of t]h.ese data, Whmh have '
their | own limitations and which were gathered by different me’thods, 8easons,

e Al

etc. It appears, however, that pelagic cormorants have regional populations at'

is less abundant, perhaps 10,000-20,000. Double-crested cormorants perhaps
number only 1,000-2,000. These are only crude estimates of population sizes,
but, on these bases, the estimated mortalities due to the 011 spﬂ]l appear to be

o sngmfncmt at Jéhe pc»pu]latnon level.

: Sc@ﬁers :

* There are some. addlhonal data Whmh can. be brought to bear: There
were stahstxca.lly—sngmﬁcant declines in the estimated numbers of cormorants

(all species) in Prince William Sound comparing boat surveys in July 1972-73

" least in the low 10s of thousands (e.g., 20,000-30 ,000), The red-faced cormorant “

and 1989-91, mcludmg comparisons of oiled versus unoiled areas (Mosmwslki“

‘and Laing 1994). In addition, Exxon's boat surveys indicated "strong"
“evidence of initial negative impacts on pelagic cormorants in Prince William
Sound and for double-crested cormorants on the Kenai coast (Day et al. 1995).
Given the evidence (and uncertainties) outlined above, I recommend listing

all three cormorants-—-pelagic, red-faced, and double-crested--as injured -
resources as a r@sult of the Exxon’ Valdez oil sPnll ’ :

Carcasses of 811 scoters were recovered followmg the oil spnlll

including 342 white-winged, 175 suxf, 132 black and 162- unidentified scoters. If
the umdennﬁed scoters are ass:tgied to the three speues in proportwn to their -

S
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. numbers in the 1 morgue and the species totals are mcreased by a fa.ctor of f:.ve

- as-a conservative estimate of actcual mortalities, the following died as a result

' of the 011 spilfi 2‘140 whnteuwmged 1095 »wrf anri 120 black scoters.

The du&ct mortalmes of scoters should be compared with their

| papulanon sizes, but there are no regional population estimates for any}of the

scoter species in the oil-spill area. There are some data, however, t:hat shed
some hgh& on ‘the populatmn smes : :

Based on boat surveys by the U.S. Fish and Wildlife Servzce (Agler et -

al.,'1995), the Prince William Sound scoter population (all three species)

varied from about 12,800 to 20,500 in M&rch 1990-1994. Numbers of white-

. winged and surf scoters were r‘oughly eqmvalent (estimates of up to 8,200 and -

| 9,300, respectively), and black scoters were less numerous, about 1,400 to 2,800. :
“These birds presumably include wintering and some migrant ﬁnrds in &he ‘

Sound and %heu: breedmg grovmds are unknuwn

II:n the Kodxak area, mcludmg Satkahdak and 50uthem Afogmk ]lslmds,* c |

' Forsell and Gould (1981) estimated populations of 35,000 white-winged , 5,000

surf and 30,000 black scoters in bays and nearshore coastal waters. These
estimates are low for the Kodiak Archipelago, because significant areas of

. scoter habitat, such as the waters north of Afognak Island, were not surveyed.
~ Recent winter surveys of Ugamk and Uyak bays, within the Kodiak Naﬁomal A

Wildlife Refuge, resulted in counts of 9,000 scoters of all species
(Zweifelhofer, pers. cmnm) Zwiefélhofer and Forsell (1995) suggest that -

" numbers of surf and black scoters have been relatively stable over the last 15 |

years, while white-winged scoteis have declined slightly. They also believe
that there has been a decline in'scoters following the Exxon Valdez oil spill,
but I have not been able to evalua.te the data that mght support this

“conclusmn

Boat surveys by ’che U.Ss Plsh &nd Wildlife Serwce in Cook Inlet (from "

" a line 25 miles north of the Barren Islands to Kalgin Island) in summer of
1993 and the winter of 1994 resulted in population estimates of about 49, 000

~and 25,500 scoters (all species), raspecﬁvely (Agler, pers. com.). Surf scoters

"predummated in th.e surmmer surveys, Whlte-wnged scoters In the winter.

The Nafmﬁal Park Serwce condm:ied bxweekﬂv aenal surveys of sceiters N

' within a part of this same area- the’Lake Clark coast in Cook Inlet, including

Redoubt anid Chinita Bays- from early April through September 1n 1994 and

1995. The numbesr of scoters of (all three species) averaged about 11,400 (high

- of 18,400) in 1994 and 7,600 (high of 12,650) in 1995. The specles composilon
- typically is about 75% surf scoters, 22% black acoters, and 3% white=wmged S

5c0ters (Bennetf:, pers. com.) :
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,Lrteratme Refemences

The data mted above present at best, a plecemeal pxcture of scoter

“ ‘populations in the oil-spill area. Taken together, however, these data suggest
. atotal oil-spill area scoter population of more than 100,000 birds, and,
' possibly, «;onszderably more. White-winged scoters appear to be the most
- abundant species overall, although the proportions of the three species vary
. -geographically and seasonally. Therefore I estimate a total mortalzty of about
o 4,000 scoters out of 100,00 mdzvu:luals at nsk ‘ ,

‘ Cmmpansons of pre-and post-apill boat ¢ surveys in Prince Wﬂlmm

E ‘Sound in March, July and August {(1972-73 vs. 1989-91) showed sxgmfman‘cly
~ fewer scoters post-spill but these trends did not hold when populations in

oiled areas were compared to those in unoxled areas. (]{(loselwskl and Lang,
199&) , .

Fmaﬂy, E}ocon 5 boat surveys, 1989-91, revealed no evidence af negahve |

impacts for surf and Wl'u‘ce-wmged scoters either in Prince William Sound or
" - on the Kenai coast. There was "weak" evidence of initial. impacts on black
. scoters in the Scmnd (Murphy et al., 1995) ' .

Therefore, it appears that the i m}m‘y to scoters is not suﬁﬂcxemly severe

to warrant the 5pec1al recogmnon of bemg placed on the m;u.red specaes List. a
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- TO: Moliy McCammon e
Excc;unvc Dlrector e

FROM Robert B. Sp1cs {19
' «,’“Chmf Scmnnst v

- .CC: v‘Stan Senner
B = Scnencc Coordmator

s RE: ‘Changes to the Injurcd Specnes Llst

: The purpnse of thv: mema is 10 pmwde a recnmmendaﬁ'mn regardmg a]temnnm 10 The
myurcd species list. These alterations are based upon recent data from the Restoration Program,
and the- propo»ed changas Would affect the recovery status f‘or certain s,pecxeb as listed in Table 2
of the Restoramon Plan o A A _

This mcmo 13 orgamzed by lhe Lype of change bemg proposcd (e Lo changmg fmm
recovefmg recovcrcd ) and thcn the spemes of concem are cons;dered as appropnatc

‘ Changmg from Recovermg ta Recovered

. B&ﬂd Eagﬁe& Pollowmg the spill a total of 151 eagle ca.rcasses was recovcmd from thc oil-spill
area, and within the Sound it is estimated that about 250 bald eagles died as aresult of the spill. ~~
In a.ddxtxon to direct mortalmcs productwny was. rcduced in oﬂed areas of Prmce Wﬂham Sound ;
in. 1989 ) : o ~

Stuches ccmductcd under the ausplces of the Trusm Cauncﬂ mdzcate thafr, pmductivny
was back to normal in' 1990 and 1991, and an aerial survey of aduits in.1995 indicated that-the. -
_popuﬂcmon has returned to or exceeded its prespﬂl level in Pnnce Wllham Sound ‘

Recommemdamn I recommcndi that bald cagles now be consxdered Recovered

Changmg from Nor Recoverzng to Recovermg

i C@mm@n M‘nr‘m& About 30 OO-O ca.rcasses of oxled bnfds werc pxcked up followmc the oﬂ spill, |

-and 74 percent’ ‘of them'were common and thick-billed murres (mostly common murres) Based
on surveys of index colonies at such locations as Resurrection Bay, the Chiswell, Barren, and
Triplet islands, and Puale Bay, the spﬂl-arca populanon declined by about 40 percent. '

. Interpretation. of the effects of the spill; however, is comphca!.ed by‘incomplete prespill data zmd
,by mdlcatlons that populauons at'some’ colomcs were m declme bcforc the oil spill.

Postspxli momtonng of producuvxty at the colomes in the Bar:en Islands mdmatcs that.
reproductwc timing and success were within normal bounds in 1993. Numbers of adult murres
were last surveyed at those same co]omes in 1994 At Ihat mnb, the local populauon had not
rctumcd to prespﬂl levels. , .

o
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Rec@mmendaMQm Given that producmvxty is now narmal 1 recommcnd that common
murres be reclasmﬁed from Not Recevenng 0 Recovenng ‘ I :

- Smbmdlaﬂ C@mmwﬁmes Oﬂ that was transported down to- subndal hab1tars apparently caused
changes in the abundance and species composition of plant and animal populatmns The greatest.

differences were detected at oiled sites with sandy sea bottoms in the vicinity of eel grass beds, at
which there was reduced diversity and/or abundanice of eelgrass shoots and flowers, worms, -
clams, snails, oil-sensitive: amphipods (sand fleas), and helmet crabs. Orgamsms hvmg in surface.

sediments at depths of 3-20 meters were especially affected. Some opportunistic (i.e., stress- .
~ tolerant) invertebrates within the substrate, musscls and woxm.s on the cel grass and juveuﬂe ¢od,

were. morc numcrous at mled sites.

- By 1993 the eelgra:,s habntat (the only hablta.t cxa:mncd in 1993) revealed fcwcr S
differences in abundances of plants and animals.: Howcvcr, as 'was true in 1990, some

opportunistic. species. ‘still were more abundant at oiled sites. Preliminary résults from celgrass

habitats visited in°1995 revealed that hatural recovery had occurred. No difference was detected
in abundance of eclgrass shoots and flowers, musséls on eeﬁgrass ampthods helmet crabs and
dommant sea stars between mled and unoﬂed sites. o

. The abundancc of small grccn sea urchms howevcr was more than 10 tlmes greater at

oiled sites. The posmbmty that urchins increased: duc to a reduction in numbers of sea otters,

which prey-on urchins, is being: examined in the Nearshore Vertebrate Predator Project. Analyses
of the recent oil concentranons m scdiments and orgamsms that hvc wnthm the substratc are not
yet complete

Rec@mmem&ataon Based upon these rcsuits 1 rccommcnd that thc status subtxdal

o Acommumtnes be chan ged from Not Reccvcrmg to Rccovcrmg

. Pmk Sasﬁm@m Thrcc types oI early life-stage 1n_]unes were 1dennﬁed in pmk salmon. P1rst -

growth rates in juvenile pink salmon from oiled paits of Prince William Sound were reduced..

~ Second, there was increased egg mortality in oiled versus unoiled streams. Evidence for a third

effect, genetic damage, has also ‘been gathcmd and mvcstlgations arc underwa.y to deterrmne 1f 7 ‘

‘this i mjury has occurrcc’é

Since the splll returns of wild pinks have vmcd from 8 hlgh of about 14 4 rmihon ﬁsh m o
1990 to a low of about 2.2 million in 1992, The tremendous natural variation in adult returns '
makes it difficult to attribute poor returns in a given year 10 injuries. caused by the Exxon Valdez

* oil spill. Evidence of reduced juvenile growth rates was limited to the 1989 season, but increased
~egg mortality pcrmstcd inoiled compared to unoiled streams through 1993. The 1994 and 1995 -

seasons were the first since 1989 in which there were not statistically significant differences in

- egg mortalities in oiled and unoiled streams. Thcsc data mdlcatc that recovery from oil- stll

effects is underway

Remmmm&mﬁmu Based upon these rcsults Irccommcnd that thc status of pmk salmon :

“be changed trom Not Rccovermv to Rccovcmng

Changmg from Recovermg 10 Nor Recovered

‘ Kxﬁﬁer Whale (AB Pod). More than- 80 killer whales in six ‘“resxdent pods recularly use Prmcc
“William Sound within their ranges. Other whales in "transient" groups are observed in the Sound

less frequently. There has been particular concern in Prince William Sound about the resident
AB pod, which numbered 36 anirnals- prior to the. Splll Fourteen whales disappeared from tms L

»pod in 1989 zmd 1990 durmo whlch time no young were. recrmted into 1he populanon '

: Althongh restomuon studies documented that four calves were added to the AB pod ;
during 1992-94, survcys in 1994 and 1995 1nd1cate the loss of ﬁve more adulf whales. The Imk
2
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bctween the losscs and the- oil spﬂl is onﬂy crrcunmtantral but thc probable morra.hry of killer
‘whales in the AB pod in Prince William Sound following the spill far exceeds rates observed for -
“other pods in'British Columbia and Puget Sound over the last 20 years, In addition to the effects
“of the oil spill, there has been concern about the pombic shootmg of }u]lcr whalss, perhaps due
' to conﬂhcls wrth Iong-lme ﬁshencs : , .

. The: AB pod ma.y rxcver regam its former size, but overall numbers wu.bm thc major |
- rmdcnt k.rlﬁer whalcs pods m Pnncu Wﬂham Sound are at or cxcccd prcapﬂl levels

. * Recommendation: I rccommcnd 1hat thc killer whdIe be changcd from Recovenng to
- Not Recuvcrcd but that i ;bc specrﬁcd that only the AB Pod is not recovcred .

Changmg fmm Recovermg to Recovery Unknown :

'Bﬁack @ysmercatcher Only nine carcasses of adult oystcrcatchers were rccovered followmg the
spill, but it has been estimated that actual mortalities may have been much hlghcr In addition to
direct mor’rahtres, breeding activities were disriipted by the oil and clean-up activities. In - :
comparison with black oystercatchers on the largely unoiled Montague Island; oystercatchers at - -
heavily oiled Green Island had reduced hatching success in 1989 and their chicks gained weight
- more slowly during 1991-93. Interpretation of these. data on reproducnvc pcrformance howcvcr,

| are confoundcd by lack of prespﬂl data , , ‘ .

.- Early restoratron studxes (1993) indicated that productmty of black oystcrcatchers in -
* Prince William Sound was recovering, but these measurements. have not been made since that -
ume Moreovcr, the measur@mcms in 1993 were lumted in. numbcr and geographic scope

. Remmmerndia@mn I rccommcnd thal the rccovcry stams of black Oysrerc atchcrs be
changed from Recovcrmg o Recovcry Unknown :

C]zangmg from Orker ta Recovermg

~» Archaeuﬂogrc&i Resowrces Twenty four archasologrcal s1tcs on pubhc la.nds are kriown to have ’
*been adversely affected by cleanup. activities, or looting and vandalism linked to the oil spill, ‘
Additional sites-on both public and private lands were. probably injured, but damage assessment
studics were limited to public:Jand and not damgned to identify all such sites: Monitoring of

. archdeoioorcal srte:\ in’ 1994 and 1995 founrl no evidence. of new damagc from vandahsm

: Archaeoiogrcal resources are nonrenewable the cannot rccover in' Lhc samc sense as
bxologmal resources. However, there has been sramﬁcant progress taward achlevmc‘ the: recovcry e
obJecuvc rdentxﬁed in thc Rcstoratron Plan < : £

Remmmermdrmon To reﬂect progress in acmevxng the recovery objcctlve I rccommend

i that archaeologrcal rexourccs be rcclass1ficd frorn Other to Rccovered

N " maA
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To: Molly McCammon, Exécutive ‘Difectof L S7iL1

TRUSTEE £DUNCIL

From: Robert B. Spies, Chief Scientist

Re: Further analysis of recent nominations to the injured species list

Recommendation

The Trustee Council's Restoration Plan allows for amending the list of
injured species published in the plan by nomination and review of the
pertinent information through the council's scientific review process. This
memo reviews the available information on three species or groups of birds
that have been nominated: black-legged kittiwakes, cormorants and scoters. 1
have examined, with the help of Mr. Stan Senner, Science Coordinator for
the Trustee Council, available data on the extent and severity of injury,
including the results of Exxon-funded boat surveys. As a result, I recommend
adding to the list double-crested, red-faced, and pelagic cormorants. I find that
the available information on black-legged kittiwakes and scoters (which
includes white-winged, surf and black) does not indicate that these species
were significantly affected by the spill.

‘Background

During the August 11, 1995 meeting of the Exxon Valdez Trustee
Council staff was directed to consider in more detail the nominations of
scoters and cormorants to the injured species list. In addition, a
recommendation from the Chief Scientist on black-legged kittiwakes had
been deferred until more data could be gathered and more analyses
undertaken. At your request, I present in this memo a further analysis of
data on injury of black-legged kittiwakes, as well as scoters (which includes
white-winged, surf and black) and cormorants (which includes double-
crested, red-faced, and pelagic cormorants).

We all realize that there are many more species injured by the Exxon
Valdez oil spill than are listed in Table B-1 of the Restoration Plan. This list
reflects those species for which there is evidence that the spill-area
populations were particularly hard hit by the spill. Placing additional species
on this list should not imply any commitment on the part of the Trustee
Council to allocate additional resources for research on, or restoration of,
these species.

The recommendations herein are based on the best available

information about the relative severity of the injuries. This includes results
of boat surveys funded by both the Trustee Council (Klosiewski and Laing
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1994, Agler et al. 1994, 1995) ‘other Trustee Councﬂ or agency-funded studies,
and carcasses in the morgue, taking into account probable population- sizes. Of
course; my recommendations would be reconsidered if significant new
mformatmn or alternative analyses were to come to light.

“There are three criteria that ‘were consuiered in making
‘recommendations for addition of species to this- list: 1) the severity of i m]ury
+to the population, 2) whether recovery from injury is apparent, and 3) the
- strength of the evidence. With regard to this last criterion, I generally
considered the estimated mortality, based on the number of carcasses

- recovered relatwe to the total population size in the region as a threshold

nnnnn

populatlon, then the govemment— or Exxon—funded popula‘aon surveys were
used as corroborating evidence when available. »

Bﬁackvﬁegged kntnwakes

- Black-legged klttlwakes have been nominated to the mjured spemes list

by Dr. David Irons of the USFWS (letter of June 24,1994) based on the =
recovery of carcasses after the spill'and on the results of studies of kittiwake
reproductive success. We have received data and opinions from Dr. Irons in
support of the nomination. Dr. Scott Hatch, of the National B1010g1ca1
Service, has provided an alternative view. The following analysis is based on-
an estimate of kittiwake mortality .immediately ‘after the spill relative to the
total population in the spill area and an evaluation of the chlck productivity
data supphed by Dr. Irons.

There Were 1225 black-legged kittiwakes received at the spﬂl-area
~ morgues in 1989. An analysis of conditions. for sea birds in 1989 led Piatt et al.
(1990) to partition this mortality by whether it occurred before or after August
1, 1989. Prior to that date most mortalities were due to the spill. Subsequent to
that date most mortalities were probably due to natural causes. Two hundred
- and forty-one of the black-legged kittiwake carcasses were received before -~
- August 1, 1989; the balance, 984, were received after that date and were mainly -
from the Gulf of Alaska. Based on an expansion factor of 5 to 10 actual - ~
" mortalities for every carcass recovered, we estimate that 1,205 to 2,410 black-
legged kittiwakes were killed by the spill. To put this mortality in perspective,
there have been 100,579 nesting black-legged kittiwakes counted in colonies
within the path of the spill and 268,512 nesting black-legged kittiwakes in the
wider oil spill area (US Fish and Wildlife Service, Alaska Seabird Colony -
Catalog). These counts of kittiwakes at colonies are not population estimates,
‘which would be still higher. However, based on this range of kittiwakes at
risk and the rarge of estimated mortalities, it appears that the mortalities are
 on the order of 1 to 2% of the population. One could argue that the date used
- to separate oil-spill attributable deaths from natural mortality, August 1, 1989
is arbltrary, but Dr. Piatt and colleagues made a strong case for such a




nseparatlon in this penod since dead sea bnfds received at the. morgues after

this date had very little oil on them and many showed lndlcanons of

starvation, most likely due to natural causes. .
As noted in the background section above, we have generally

considered the estimated mortality in relation to the total population size as a |

threshold criterion. In this case, the klttlwake mortahty is not eonsequentml

at the population level :

Dr I[rons has also presented data indicating that kittiwake colonies in
the path of the oil spill in 1989 had poor productivity compared to colonies in

the unoiled areas (Irons, 1996). While there clearly was poorer productivity at

colonies in the path of the spill, I do not find these productivity data pér se are
sufficient evidence of injury, particularly given the pre-spill differences seen
in these same colonies and the tremendous variability of kittiwake
’PIOdUCthlty, both geographically and temporally. Since the evidence for the
oil contamination of birds and their eggs after the spill has not been finalized
and accepted through the peer review process, perhaps the issue of the effects
on’ chmk productwlty can be consndered further ‘when that report is available.

Fmally the overall black—legged kltnwake populanon in Prince
William Sound in 1989-91 was significantly less than in 1972-73. However, -
the number of kittiwakes in oiled and unoiled areas was not different after .
the spill (Klosiewski and Lang, 1994). The Exxon—funded boat surveys also did
not flnd evidence of 1mpacts on klthwakes

~ Based mainly on the 1n31gmf1cant mortahty of black-legged klttnwakes
* and, to a lesser extent, that the evidence from productivity studies and
populations survey is not eompelhng I cannot recommend adding black-
legged kittiwakes to m}ured species list at this time.

Con‘memnts

: Carcasses of 838 cormorants were recovered followmg the spﬂl
including 418 pelagic, 161 red-faced, 38 double-crested, and 221 umdennfled
cormorants. If the unidentified cormorants are allocated proportionately to
the three species, and multiplied. by a factor of 5 as a consetvative estimate of -
" actual mortality, then the estimated mortalities are: 2840 pelagic, 1095 red-

faced, and 255 double-crested cormorants. -

: * These estimated mortalihes need to be considered in the context of the
- regional populations of these species.. No reglonal population estimates are
available, nor are the existing data such that any rigorous estimate can be -
made. There are some data, however -‘which shed light on the numbers of
~cormorants in the oil-spill area o :




(1) The Alaska Seabird Colony catalog mamtamed by the U.S. Fish and
Wildlife Service includes the following direct counts of cormorants at nesting
_colonies (presented as a range: number in oiled areas-number in general 011-

~ spill area): pelagic, 5529-7161; red-faced, 8696-8967; double-crested, 823-1558;
unidentified, 3030-3667). These numbers were gathered over a penod of years
should not be interpreted to represent all cormorants in the regmn nor even
-all breeding cormorants.

. '(2) U.S. Fish and Wﬂdhfe Service boat surveys conducted in Prince William
.~ Sound since the oil spill (Agler et al. 1995) have resulted in the followmg
~ ranges of population estimates for both oiled and unoiled areas in the sound
~ (values presented are low and high estimates for March surveys, 1990-1994):
pelagic, 5,431-10,959; red-faced, 6-8; double-crested, 124-1041; and unidentified,
278-3,477. Since these are‘March eshmates, these include some comblnatlon o
of wintering and migrant birds from unknown breeding areas.

3) Porsell and Gould (1981) estimated that 18 500 cormorants of all three
species were wintering in the bays and coasts of Kodiak, Sitkalidak, and
southern Afognak islands. They also estimated that pelagic cormorants
outnumbered red-faced on a 10:1 basis and that there ‘were very few double- |
crested cormorams in the Kochak area. : e

Itis 1mp0rtant not to make too much of any of these data, Whlch have ,
their own limitations and which were gathered by different methods, in
 different seasons, etc. It appears, however, that pelagic cormorants have
regional populations at least in the low 10s of thousands (e.g., 20,000-30,000).

* The red-faced cormorant is less abundant, perhaps 10,000-20,000. Double-

crested cormorants perhaps number only 1,000-2,000. These are only crude R
estimates of population sizes, but, on these bases, the estimated mortalities
due to the oil spﬂl appear to be s1gmf1cant at the populatlon level.

* There are some additional data Wthh can be brought to bear: There
were statlstncaﬂy-agmflcant declines in the estimated numbers of cormorants
(all species)-in Prince William-Sound comparing boat surveys.in July 1972-73
and 1989-91, including comparisons of oiled versus unoiled areas (Klosiewski
and Laing 1994). In addition, Exxon's boat surveys indicated "strong"
evidence of initial negative impacts on pelagic cormorants in Prince William
Sound and for double-crested cormorants on the Kenai coast (Day et al. 1995).
Given the evidence (and uncertainties) outlined above, I recommend listing
all three cormorants—-pelagic, red-faced, and double-crested--as injured -

- resources as a result of the Exxon Valdez 011 splll

7 Scoters

Carcasses of 811 scoters were tecovered following the oil spﬂl
mcludmg 342 whlte—wmged 175 surf 132 black and 162 unidentified scoters If




the unidentified scoters are assigned to the three species in proporhon to their
- numbers in the morgue and the species totals are increased by a factor of five

as a conservative estimate of actual mortalities, the followmg died as a result -
- ‘of the 011 spill: 2140 wh1te-w1nged 1095 surf and 120 black scoters '

The direct mortalities of scoters should be compared Wlth their - :
populatlon sizes, but there are no regional population estimates for any of the
“scoter species in the oil-spill area. There are some data, however, that shed
some light on the population sizes. :

Based on boat surveys by the U.S. Fish and Wildlife Service (Agler et
al., 1995), the Prince William Sound scoter population (all three species).
vamed from about 12,800 to 20,500 in March 1990-1994. Numbers of white-
winged and surf scoters were roughly equivalent (estimates of up to'8,200 and’
9,300, respectively), and black scoters were less numerous, about 1,400 to 2,800.
These birds presumably include wm’cermg and some migrant bu‘ds in ‘the
Sound, and then' breedmg grounds are unknown. -

In the Kodlak area, including Sltkahdak and southern Afognak Islands,
Forsell and Gould (1981) estimated populations of 35,000 white-winged , 5,000
surf and 30,000 black scoters in bays and nearshore coastal waters. These
- estimates are low for the Kodiak Archipelago, because significant areas of
scoter habitat, such as the waters north of Afognak Island, were not surveyed.
Recent winter surveys of Ugamk and Uyak bays, within the Kodiak National
Wildlife Refuge, resulted in counts of 9,000 scoters of all species :
(Zweifelhofer, pers. comm.) Zwiefelhofer and Forsell (1995) suggest that
~ numbers of surf and black scoters have been relatively stable over the last 15
years, while white-winged scoters have declined slightly. They also believe -
that there has been a decline in scoters following the Exxon Valdez oil spill,

- but I have not been able to evaluaxte the data that might- support thls ,
conclusion. . o

~ Boat surveys by the U. S Plsh and Wﬂdhfe Serwce in Cook Inlet (from
a line 25 miles north of the Barren Islands to Kalgin Island) in the summer of
1993 and the winter of 1994 resulted in population estimates of about 49,000
and 25,500 scoters (all species), respectively (Agler, pers. com. ). Surf scoters -
;predommated in the summer. surveys, whlte-wmged scoters in the wmter

The National Park Service conducted blweekly aerial surveys of scoters
within a part of this'same area- the Lake Clark coast in Cook Inlet, including
Redoubt and Chinita Bays- from early April through September 1n 1994 and
1995. The number of scoters of (all three spec:les) averaged about 11,400 (high -
of 18,400) in 1994 and 7,600 (high of 12,650) in 1995. The species composition
‘ typlcally is about 75% surf scoters, 22% biack scoters,-and 3% wh1te-w1nged

scoters (Bennett pers com. ) '




The data cited above present at best a plecemeal picture of scoter
populations in the oil-spill area. Taken together, however, these data suggest
a total oil-spill area scoter population of more than 100,000 birds, and,
possibly, consxderably more. White- wmged scoters appear to be the most
~ abundant species overall, although the proportions of the three species vary

' geographically and seasonally. Therefore I estimate a total mortahty of about
4 000 scoters otit of 100,00 individuals at msk

Compamsans of pre—and post—spﬂl boa‘t su]rveys in ]Pnnce William
“Sound in March, July and August (1972-73 vs. 1989-91) showed 51gmf1cant1y
fewer scoters post-spill but these trends did not hold when populations in
oiled areas were compared to those in unoiled areas (Kloselwskl and Lang,

1994)

Fmaﬂy, Exxon's boat surveys, 1989—91 revealed no evidence of negatlve B
" impacts for surf and whlte-wmged scoters either in Prince William Sound or
on the Kenai coast. There was "weak" evidence of initial mlpacts on black .
scoters in the Sound (Day etal., 1995)

* Therefore, it appears that the injury. to scoters is not sufficiently severe
to warrant the special recognition of being placed on the injured species list.
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