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SUBJECT: Summary of Injury and Alternatives 

This packet presents draft tables summarizing injury and alternatives for the draft 
restoration plan. The information is preliminary, and we expect that some of the details, 
format, and wording will change. However, assuming concurrence from the Trustee 
Council, the basic content and organization is unlikely to change. 

The information, along with a significant amount of explanatory text, will be used Eor the 
"Alternatives Information Packet" scheduled for publication in March. It will also be used 
for public meetings in April. 

The tables presented here have been prepared by the Restoration Planning Working 
Group and reviewed by the Restoration Team. The summary of injury to resources has 
been reviewed by the Chief Scientist. 

Injury. Summary of Results of Injury Assessment Studies Done After 
the Exxon Valdez Oil Spill 
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Resources: Summary of Results of Injury Assessment Studies 

The next few pages summarize the results of the injury assessment studies for resources 
completed after the Exxon Valdez oil spill. The table has been reviewed by the 
Restoration Team and the Chief Scientist. 

The "Description of Injury," columns focus on injury that took place during 1989. The 
table shows whether there was initial mortality caused by the spill, whether the spill caused 
a population-level injury, and whether there is evidence of sublethal or chronic effects on 
the resource. For some resources, an estimate is available for the total number of animals 
initially killed by the spill. When available, that estimate is shown in parentheses under 
the initial mortality column. For many resources, the total number killed will never be 
known. 

The "Status of Recovery" columns show the best estimate of recovery using information 
current through 1992. These columns show resources' progress toward recovery to the 
population levels that scientists estimate would! have occurred in the absence of the spill. 
The "Current Population Status" column shows a resource's progress from any "Decline in 
Population after the Spill." Similarly, the column labeled "Evidence of Continuing 
Sublethal or Chronic Effects" shows whether a initial chronic or sublethal injury is 
continuing. 

The "Geographic Extent of Injury" column shows whether the injury occurred in the 
geographic areas shown in Figure X. (Injury may have been more extensive in some 
regions than others.) 
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PRELIMINARY DRAFT /gorbics/February 8, 

TABLE X Natural Resources: Summary of Results of Injury Assessment Studies Done After the Exxon Valdez Oil Spill 

Resource 

Humpback 
Whales 

Killer Whales 

Description of Oil Spill Injury Status of Recovery 
in December, 1992 

Initial Oil 
Spill 
Mortality 
(total 
mortality 
estimate)(b) 

(345) 

NO 

Measured 
Decl inc in 
Population 
after the 
spill 

NO 

Evidence of 
Sublethal or 
Chronic 
Effects (c) 

NO 

Current 
Population 
Status 

NOT 
RECOVERING 

(f) 

POSSIBLY (g) POSSIBLY (g) POSSIBLY (g) RECOVERING 

Evidence of 
Continuing 
Sublethal or 
Chronic 
Effects 

(f) 

UNKNOWN 

Geographic Extent of 
Injury (a) Comments/Discussion 

PWS 

(f) 

YES 

Kenai Kodiak 

. '(f) (f) 

Alaska 
Pen in. 

(f) 

Many seals were directly oiled. There was a 
measurable difference in populations between oilf 
and unoiled areas in PYS in 1989 and 1990. 
Population was declining prior to the spill and r 
recovery evident in 1992. Oil residues found in 
seal bile were 5 to 6 times higher in oiled area! 
than unoiled areas in 1990 • 

Other than fewer animals being observed in Knigh1 
Island Passage in summer 1989, which did not 
persist in 1990, the oil spill did not have a 
measurable impact on humpback whales. 

UNKNOWN UNKNOWN UNKNOWN 13 whales of the 36 in AB pod are missing and 
presumed dead. Circumstantial evidence links wh< 
disappearance to oiling. Several adult males ha1 
collapsed dorsal fins. Social disruption of fami 
units has been observed. In AB pod, no new birt~ 
were recorded in 1989 or 1990; one birth was 
recorded in 1991; and two births were recorded ir 
1992. 

(a) There may have been an unequal distribution of injury within each region, see map for location of regions; 
(b) Adjusted for carcass~s not found, not reported, scavenged, or otherwise lost; 
(c) Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species; 
(d) Population was declining prior to the spill; 
(e) Based on recovery of dead animals from this region of the spill zone; 
(f) If no injury was detected or known, no assessment of recovery could be made. 
(g) "P033 ibl r" wa;, ust:tf If there was dl sagreement over the conclusions to be drawn from the results of the damage assessment studies. 
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Description of Oil Spill Injury Status of Recovery Geographic Extent of 
Resource in December, 1992 Injury {a) 

Initial Oil Measured Evidence of Current Evidence of P\.IS Kenai Kodiak 
Spill Decline in Sublethal or Population Continuing 
Mortality Population Chronic Status Sublethal or 
(total after the Effects (c) Chronic 
mortality spill Effects 
estimate)(b) 

Sea Lions (d) UNKNO\.IN UNKNOIIN NO CONTINUING (f) (f) (f) (f) 
DECLINE 

Sea Otters YES YES YES STABLE, BUT YES YES YES YES (e) 
NOT 

(3,500 TO RECOVERING 
5,000) 

. . 

(a) There may have been an unequal distribution of injury within each region, see map for location of regions; 
(b) Adjusted for carcasses not found, not reported, scavenged, or otherwise lost; 

Alaska 
Pen in. 

(f) 

YES (e) 

PRELIMINARY DRAFT /gorbics/February a,"',_~ 

Comments/Discussion 

-
Several sea lions were observed with oiled pelts 
and oil residues were found in some tissues in 
1989. It was not possible to determine populatio 
effects or cause of death of carcasses recovered 
in 1989. s·ea lion populations were declining pri 
to the oil spill. 

Post-spill surveys showed measurable difference I 
populations and survival between oiled and unoile 
areas in 1989, 1990 and 1991. Survey data haven 
established a significant recovery. Carcasses of 
prime-age animals were found on beaches in 1989, 
1990 and 1991. Proportions of prime-age carcasse 
found on beaches in 1992 is not significantly 
different from pre· or post-spill data. Sea otte 
feed in the lower intertidal and subtidal areas a 
may still be exposed to hydrocarbons in the 
environment • 

(c) Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species; 
(d) Population was declining prior to the spill; 
(e) Based on recovery of dead animals from this region of the spill zone; 
(f) If no injury was detected or known, no assessment of recovery could be made. 
(g) "Po"~ihly" wa!: used if th11ro wao dioogrce:mcnt over the conclusions to IJe t.h·awll from the results of the damage assessment studies. 

~ · . . 
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Resource 
Description of Oil Spill Injury Status of Recovery 

in December, 1992 

Initial Oil 
Spill 
Mortality 
(total 
mortality 
estimate)(b) 

Measured 
Decline in 
Population 
after the 
spill 

Evidence of 
Sublethal or 
Chronic 
Effects (c) 

Current 
Population 
Status 

Evidence of 
Continuing 
sublethal or 
Chronic 
Effects 

TE~H~ST~iALMAMMALS ··· ·•··•·•••··· .. ·.·•·•····• > .• 

··••·•·•··· •L•· / < / • 

... ·.. .· 

. .................................. ··················· 

Black Bear 

Brown Bear 

lf--------l 

River Otters 

Sitka Black­
tailed Deer 

NO 

NO 

YES 
(NUMBER 

UNKNOWN) 

NO 

UNKNOWN 

NO 

UNKNOWN 

NO 

UNKNOWN (f) (f) 

NO (f) (f) 

YES UNKNOWN YES 

NO (f) (f) 
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PRELIMINARY DRAFT /gorbics/February 8, 15 

Geographic Extent of 
Injury (a) Comments/Discussion 

PWS Kenai Kodiak 

(f) (f) (f) 

(f) (f) (f) 

YES UNKNOWN UNKNOWN 

(f) (f) (f) 

Alaska 
Penin. 

(f) 

(f) 

·· .. < ... ···· 
·.··•··· \ .• · .. ·.·•· < .· .. 

No field studies were completed. 

Hydrocarbon exposure was documented on Alaska 
Peninsula in 1989 including high hydrocarbon leve 
in the bile of one dead yearling, although it is 
unknown if this was the cause of death. Brown be 
feed in the intertidal zone and may still be 
exposed tc hydrocarbons in the environment. 

UNKNOWN Exposure to hydrocarbons and sub-lethal effects 
were determined, but no effects were established 
population. Sub-lethal indicators of possible oi 
exposure remained in 1991. River otters feed in 
the intertidal and shallow subtidal areas and may 
be still be exposed to hydrocarbons in the 
environment. 

(f) Elevated hydrocarbons were found in tissues in so 
deer in 1989 in PWS. 

(a) There may have been an unequal distribution of injury within each region, see map for location of regions; 
(b) Adjusted for carcasses not found, not reportPrl, .:r'!VPn[JPrl, or othqrui&Gt loct1 
(c) Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species; 
(d) Population was declining prior to the spill; 
(e) Based on recovery of dead animals from this region of the spill zone; 
(f) If no injury was detected or known, no assessment of recovery could be made. 
{!J) "Poccibly" wo3 u~ed if tlle1 e WdS tlfsagreement over the conclusions to be drawn from the results of the damage assessment studies. 
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Description of Oil Spill Injury Status of Recovery Geographic Extent of 
Resource in December, 1992 Injury (a) 

Initial Oil Measured Evidence of Current Evidence of P\JS Kenai Kodiak Alaska 
Spill Decline in Sublethal or Population Continuing Pen in. 
Marta l i ty Population Chronic Status Sublethal or 
(total after the Effects (c) Chronic 
mortality spill Effects 
estimate)(b) 

,. . ;:::!iiil.i: . ·. ·. ·.':'· ···.·. BIRDS · ... <2_ •.• ::>,..•\.·.': '·:: ' '·': .:.:.,·• )":::•·i···· • .:::.: >:,· • i: •• •:::::(:· ., ... . ,,·•><... •'=• ••.. ·,, :) :: \,' '· ··'.'': ,,< ' .• ,,.,., .. : ' •• '<, •. ,:,.·,··'· ., <.'.'·' 

Bald Eagles YES POSSIBLY YES RECOVERED OR UNKNO\JN YES YES YES (e) 
(more than RECOVERING 

200 to 300) 

Black-legged YES NO NO NO CHANGE NO YES YES (e) YES (e) 
Kittiwakes (ESTIMATE 

UNKNO\JN) 

. ' 

Black Oyster· YES YES YES RECOVERING YES YES YES (e) YES (e) 
catchers (ESTIMATE 

UNKNO\JN) 

(a) There may have been an unequal distribution of injury within each region, see map for location of regions; 
Cb) Adjusted for carcasses not found, not reported, scavenged, or otherwise lost; 

YES(e) 

YES (e) 

YES (e) 

Comments/Discussion 

., >,\:: :,,,, '' \,.,,., >,:.,, .. ,··.··''· •. , ... ·.· 

Productivity in P\JS was disrupted in 1989, but 
returned to normal in 1990. Exposure to 
hydrocarbons and some sub-lethal effects were fou 
in 1989 and 1990, but no continuing effects were 
observed on populations. In 1989, 151 carcasses 
were recovered from beaches. 

Total reproductive success in oiled and unoiled 
areas of P\JS has declined since 1989. Hydrocarbc 
contaminated tissues were detected in 1989. 
Hydrocarbon contaminated stomach contents were 
detected in 1989 and 1990. This species is knowr 
for great natural variation and reproductive 
failure may be unrelated to the oil spill. In 
1989, 1225 carcasses were recovered from beaches. 

Differences in egg size between oiled and unoilec 
areas were found in 1989. Exposure to hydrocarbc 
and some sublethal effects were determined. 
Populations declined more in oiled areas than 
unoiled areas in post·spill surveys in 1989, 199C 
and 1991. Black oystercatchers feed in the 
intertidal areas and may be still be exposed to 
hydrocarbons in the environment. In 1989, nine 
carcasses were recovered from beaches. 

(c) Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species; 
(d) Population was declining prior to the spill; 
(e) Based on recovery of dead animals from this region of the spill zone; 
(f) If no injury was detected or known, no assessment of recovery could be made. 
(g) "Possibly" was used 1t there was disagreement over the conclusions to be drawn from the results of the damage assessment studies. 
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Description of Oil Spill Injury Status of Recovery Geographic Extent of 
Resource in Dece'mber, 1992 Injury (a} 

Initial Oil Measured Evidence of Current Evidence of PWS Kenai Kodiak 
Spill Decline in Sublethal or Population Continuing 
Mortality Population Chronic Status Sublethal or 
(total after the Effects (c) Chronic 
mortality spill Effects 
est imate)(b) 

Conmon Mur res YES YES YES DEGREE OF YES NO YES YES 
( 175,000 to RECOVERY 

300,000) VARIES BY 
COLONY 

Glaucous· YES NOT DETECTED NO NO CHANGE NO YES (c) YES (e) YES (c) 
winged gulls (ESTIMATE 

UNKNOWN) 

Harlequin YES YES YES STP.BLE OR YES YES YES (e) YES (e) 
Ducks (423) CONTINUING 

DECLINE 

. 
Marbled YES YES UNKNOWN STABLE OR UNKNOWN YES YES (e) YES (e) 
Murre lets (d) (8,000 TO CONTINUING 

12,000) DECLINE 

(a) There may have been an unequal distribution of injury within each region, see map for location of regions; 
(b) Adjusted for carcasses not found, not reported, scavenged, or otherwise lost; 

Alaska 
Pen in. 

YES 

YES (e) 

YES (e) 

YES (e) 

PRELIMINARY DRAFTtgorbics/February a., 

Comments/Discussion 

Measurable impacts on populations were recorded 
1989, 1990 and 1991. Breeding was still inhibit 
in some colonies in the Gulf of Alaska in 1992. 
1989, 10,428 carcasses were recovered from beach 

Whi lc 555 dead birds were recovered in 1989, the 
is no evidence of a population level impact when 
compared to historic (1972, 1973) population 
levels. 

Pest-spill samples shewed hydrocarbon cent am~ nat 
and poor body conditions in 1989 and 1990. Surv 
in 1990-1992 indicated population declines and r 
total reproductive failure. Harlequin ducks fee 
in the intertidal and shallow subtidal areas anc 
may still be exposed to hydrocarbons in the 
environment . In 1989, 213 carcasses were recovE 
from beaches. 

Measurable population effects were recorded in 
1989, 1990 and 1991. Marbled murrelet populatic 
were declining prior to the spill. In 1989, 
hydrocarbon contamination was found in livers o1 
adult birds. In 1989, 612 carcasses were recov1 
from beaches. 

(c) Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species; 
(d) Population was declining prior to the spill; 
(e) Based on recovery of dead animals from this region of the spill zone; 
(f) If no injury was detected or known, no assessment of recovery could be made. 
(g) "roooibly" woo uo~d if ther~ wo3 di3~grcement over the conclusions to b~ dr~wn from the result! of the d~m~ge assessment studle!. 
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Description of Oil Spill Injury Status of Recovery Geographic Extent of 
Resource in December, 1992 Injury (a) 

Initial Oil Measured Evidence of Current Evidence of PWS Kenai Kodiak 
Spill Oecl ine in Sublethal or Population Continuing 
Mortality Population Chronic Status Sublethal or 
(total after the Effects (c) Chronic 
mortality spill Effects 
estimate)(b) 

Peale's UNKNO\.IN UNKNO\.IN NO (f) (f) (f) (f) (f) 
Peregrine 
Falcons 

Pigeon YES YES NO STABLE OR UNKNO\.IN YES YES (e) YES (e) 
Guillemots (d) (1,500 TO CONTINUING 

b 
3,000) DECLINE 

Storm Petrels YES NO UNKNOWN NO CHANGE UNKNOWN YES (e) YES (e) YES (e) 
(ESTIMATE 
UNKNOWN) 

Other Seabirds YES UNKNO\.IN UNKNOWN UNKNOWN UNKNO\.IN YES (e) YES (e) YES (e) 
(ESTIMATE ' UNKNOWN) 

(a) There ·may have been an unequal distribution of injury within each re.glon, see map for location of r·eyio11s; 
(b) Adjusted for carcasses not found, not reported, scavenged, or otherwise lost; 

Alaska 
Pen in. 

(f) 

YES (e) 

YES (e) 

YES (e) 

~ 

Comments/Discussion 

\./hen compared to 1985 surveys a reduction in 
population and lower than expected productivity 1 

measured in 1989 in the P\.IS. Cause of these 
changes are unknown. In 1989, two carcasses wero 
recovered from beaches. 

Pigeon guillemot populations were declining prio 
to the spill. In 1989, hydrocarbon contaminatio• 
was found in birds and, externally, on eggs. In 
1989, 614 carcasses were recovered from beaches. 

Although 363 carcasses were recovered in i989 an 
petrels ingested oil and transferred oil to the i 
eggs, reproduction was normal in 1989. 

Seabird recovery has not been studied. Species 
collected dead in 1989 include 216 common, 87 
yellow-billed, 18 pacific, 5 red-throated loon; 
red-necked and 277 horned grebe; 426 northern 
fulmar; 360 sooty and 2,460 short-tailed 
shearwater; 38 double-crested, 418 pelagic, and 
red-faced cormorant; 8 herring and 33 mew gull; 
arctic and 1 Aleutian tern; 67 Kittlitz's and 31 
ancient murrelet; 48 Cassin's, 5 least, 31 
parakeet, and 141 rhinoceros auklet; and 139 ho1 
and 361 tufted puffin. 

(c) Evidence of sublethal or chronic effo:!cts is defined as an observed physiological or behavioral change in an injured species; 
(d) Population was declining prior to the spill; 
(e) Based on recovery of dead animals from this region of the spill zone; 
(f) If no injury was detected or known, no assessment of recovery could be made. 
(g) "l'o5uibly" wnG Ullcd if there wae di~:agreemcmt over the conclusions to be drawn frnm tht> r~>:>ults of the damage assessment studies. 
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Resource 

Other Sea 
Ducks 

Other 
Shorebirds 

Other Birds 

Description of Oil Spill Injury Status of Recovery 
in December, 1992 

Initial Oil Measured Evidence of Current Evidence of 
Spill Decline in Sublethal or Population Continuing 
Mortality Population Chronic Status Sublethal or 
(total after the Effects (c) Chronic 
mortality spill Effects 
estimate)(b) 

YES ~0 U~K~OW~ U~KNOWN U~K~OW~ 

(ESTIMATE 
U~KNOWN) 

YES UNKNOWN UNK~OWN UNKNOWN UNKNOWN 
(ESTIMATE 
U~KNOWN) 

YES UNKNOWN UNKNOWN UNKNOWN UNKNOWN 
(ESTIMATE 
UNKNOWN) 

Geographic Extent of 
Injury {a) 

PWS Kenai Kodiak Alaska 
Pen in. 

YES YES (e) YES (e) YES (e) 

YES YES (e) YES (e) YES (e) 

YES (e) YES (e) YES (e) YES (e) 

. ' 

(a) There may have been an unequal distribution of injury within each region, see map for location of regions; 
(b) Adjusted for carcasses not found, not reported, scavenged, or otherwise lost; 

...... ~. . 

PRELIMINARY DRAFT/gorbics/February 8~ 1.. 

Comments/Discussion 

Species collected dead in 1989 include 4 Stellar' 
9 king and 17 common eider; 342 white-winged, 17~ 

surf and 132 black scoter; 185 oldsquaw; 21 
bufflehead; 6 common and 33 Barrow's goldeneye; ' 2 common and 33 red-breasted merganser. Sea duel 
tend to feed in the intertidal and shallow subtic 
areas which were most heavily impacted by oil. 

Species collected dead in 1989 include 1 golden 
plover; 2 lesser yellowlegs; 1 semipalmated, 5 
western, 4 least and 1 Baird's sandpiper; 3 
surfbird; 1 short-billed dowitcher; 1 common sn if 
2 red and 7 red-necked phalarope. 

Species collected dead in 1989 include 2 emperor 
and 1 Canada goose; 3 brant; 11 rna llard; 4 north! 
pintail; 5 green-winged teal; 27 greater and 2 
lesser scaup; 1 ruddy duck; 1 great blue heron; 
long-tailed jaeger; 1 willow ptarmigan; 3 great-
horned owl; 1 Steller's jay; 7 magpie; 16 corrmon 
raven; 34 northwestern crow; 2 robin; 1 varied ar 
1 hermit thrush; 3 yellow warbler; 1 pine grosbe; 
1 savannah and 4 golden-crowned sparrow; 8 white· 
winged crossbill. 

(c) Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species; 
(d) Population was declining prior to the spill; 
(e) Based on recovery of dead animals from this region of the spill zone; 
(f) If no injury was detected or known, no assessment of recovery could be made_ 
(g) "Possibly" was used if there was d1sagreement over the conclusions to be drawn from the results of the damage assessment studies. 
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Resource 

Cutthroat 
Trout 

Dolly Varden 

Pacific 
Herring 

Description of Oil Spill Injury Status of Recovery 
in December, 1992 

Initial Oil 
Spill 
Mortality 
(total 
mortality 
estimate)(b) 

Measured 
Decline in 
Population 
after the 
spill 

YES POSSIBLY (g) 

YES POSSIBLY (g) 

YES, TO EGGS UNKNOIJN 
AND LARVAE 

Evidence of 
Sublethal. or 
Chronic 
Effects (c) 

YES 

YES 

YES 

Current 
Population 
Status 

UNKNOIJN 

UNKNO\JN 

UNKNOIJN 

Evidence of 
Continuing 
Sublethal or 
Chronic 
Effects 

UNKNOIJN 

UNKNOIJN 

NO 

PRELIMINARY DRAFTtgorbics/February a." 1' 

Geographic Extent of 
Injury (a) Comments/Discussion 

PIIS 

YES 

YES 

YES 

Kenai Kodiak Alaska 
Pen in. 

UNKNOIJN UNKNOIJN UNKNOIJN Differences in survival and growth between 
anadromous adult populations in the oiled and 
unoiled areas persisted from 1989 to 1991 despit£ 
decrease in exposure indicators. This could be c 
to continuing injury to the food base. 

UNKNOIJN UNKNOIJN UNKNOIIN Differences in survival between anadromous adult 
populations in the oiled and unoiled areas 
pe~sisted from 1989 to 1991 despite a decrease ir 
exposure indicators. This could be due to 
continuing injury to the food base. 

UNKNOIJN UNKNOIJN UNKNOIIN Measurable difference in egg counts between oilec 
and unoiled areas were found in 1989 and 1990. 
Lethal and sublethal effects on eggs and larvae 
were evident in 1989 and to a lesser extent in 
1990; in 1991 there were no differences between 
oiled and unoiled areas. It is possible that th• 
1989 year class was injured and could result in 
reduced recruitment to the adult population. 

(a) There may have been an unequal distribution of injury within each region, see map for location of regions; 
(b) Adju&ted for carcasses not found, not reported, scavenged, or otherwise lost; 
(c) Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species; 
(d) Population was declining prior to the spill; 
(e) Based on recovery of dead animals from this region of the spill zone; 
(f) If no injury was detected or known, no assessment of recovery could be made. 
(g) "Possibly" was used if there was disagreement over the conclusions to be drawn from the results of the damage assessment studies. 

---~· ---·-·-·· 
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Description of Oil Spill Injury Status of Recovery Geographic Extent of 
Resource in December, 1992 Injury (a) 

Initial Oil Measured Evidence of Current Evidence of PIJS Kenai Kodiak 
Spill Decline in Sublethal or Population continuing 
Mortality Population Chronic Status Sublethal or 
(total after the Effects (c) Chronic 
mortality spill Effects 
estimate)(b) 

Pink Salmon YES, TO EGGS POSSIBLY (g) YES UNKNOWN YES YES UNKNOWN UNKNOWN 
(IIi ld) (d) 

Rockfish YES UNKNOIJN YES UNKNOIJN UNKNOIJN YES YES UNKNOIJN 
(ESTIMATE 
UNKNOWN) 

Sockeye Salmon UNKNOIJN YES YES SEE COMMENTS YES UNKNOIIN YES YES 

' 

(d) lli~r ~ mc~y lrav~ u~e11 1111 urre4u<:1l uislr luuliufl ur i11jur y witlii11 eert..lt region, see mep for location of region!!; 
(b) Adjusted for carcasses not found, not reported, scavenged, or otherwise lost; 

Alaska 
Penin. 

UNKNOWN 

UNKNOIJN 

NO 

PRELIMINARY DRAFT/gorbics/February a~ 1' 

Comments/Discussion 

There was initial egg mortality in 1989. Egg 
mortality continued to be high in 1990 and 1991. 
Abnormal fry were observed in 1989. Reduced gr01 
of juveniles was found in the marine environment 
1989 and 1991, which correlates with reduced 
survival. 

Twenty dead fish were found in 1989, but only a 
were in condition to be analyzed. Exposure to 
hydrocarbons with some sub-lethal effects was 
determined in those fish, but the effects on the 
population was unknown, Closures to salmon 
fisheries increased fishing pressures on rockfis 
which may be impacting population. 

Smelt survival continues to be poor in the Red L 
and Kenai River systems due to overescapements i 
Red Lake in 1989, and in the Kenai River in 1987 
1988, 1989. As a result, adult returns are 
expected to be low in 1994 and successive years. 
Trophic structures of Kenai and Skilak Lakes hav 
been altered by overescapement. 

(c) Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species; 
(d) Population was declining prior to the spill; 
(e) Based on recovery of dead animals from this region of the spill zone; 
(f) If no injury was detected or known, no assessment of recovery could be made. 
(g) "Possibly" was used if there was disagreement over the conclusions to be drawn from the results of the damage assessment studies. 

:o-r-
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Resource 

Clam 

Crab 
(Dungeness) 

Oyster 

Sea Urchin 

Shrimp 

Description of Oil Spill Injury Status of Recovery 
in December, 1992 

Initial Oil 
Spill 
Mortality 
(total 
mortality 
est imate)(b) 

YES 
(ESTIMATE 
UNKNO\JN) 

UNKNO\JN 

UNKNO\JN 

UNKNO\JN 

UNKNO\JN 

Measured 
Decline in 
Population 
after the 
spill 

UNKNO\JN 

UNKNO\JN 

UNKNO\JN 

UNKNO\JN 

UNKNO\JN 

Evidence of 
Sublethal or 
Chronic 
Effects (c) 

UNKNO\JN 

UNKNO\JN 

UNKNO\JN 

UNKNO\JN 

NO 

Current 
Population 
Status 

UNKNO\JN 

(f) 

(f) 

(f) 

(f) 

Evidence of 
Continuing 
Sublethal or 
Chronic 
Effects 

UNKNO\JN 

(f) 

(f) 

(f) 

(f) 

Geographic Extent of 
Injury (a) 

P\JS Kenai 

YES YES. 

(f) (f) 

(f) (f) 

(f) (f) 

(f) (f) 

Kodiak 

YES 

(f) 

(f) 

(f) 

(f) 

Alaska 
Pen in. 

YES 

(f) 

(f) 

(f) 

:(f) 

(a) There may have been an unequal distribution of injury within each region, see map for location of regions; 
Cb> Adjusted for r.~rrassPs not found, not reported, scavenged, or otherwise lost; 

PRELIMINARY DRAFT/gorbics/February a; .1 

Comments/Discussion 

Native littleneck and butter clams were impacted 
both oiling and clean-up, particularly high 
pressure, hot water washing. Additional data ar· 
still being evaluated. 

Insufficient data to determine injury. 

Although studies were initiated in 1989, they we 
not completed because they were determined to be 
limited value. 

Studies limited to laboratory toxicity studies. 

No conclusive evidence presented for injury link 
to oil spill. 

(c) Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species; 
(d) Population was declining prior to the spill; 
(e) Based on recovery of dead animals from this region of the spill zone; 
(f) If no injury was detected or known, no assessment of recovery could be made. 
(g) "Possibly" was used if there was disagreement over the conclusions to be drawn from the results of the damage assessment studies. 

.. 
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Resource 

Intertidal 
Organisms/ 
CoiTlllunities 

Subtidal 
CoiTlllunities 

Description of Oil Spill Injury Status of Recovery 
in December, 1992 

lni tial Oil 
Spill 
Mortality 
(total 
mortality 
estimate)(b) 

YES 

YES 

Measured 
lJecl ine in 
Population 
after the 
spill 

YES 

YES 

Evidence of 
Sublethal or 
Chronic 
Effects (c) 

YES 

YES 

Current 
Population 
Status 

VARIABLE BY 
SPECIES 

VARIABLE BY 
SPECIES 

Evidence of 
Continuiny 
Sublethal or 
Chronic 
Effects 

YES 

YES 

Geographic Extent of 
Injury (a) 

P\.IS Kenai 

YES YES 

YES UNKNO\.IN 

Kodiak 

YES 

UNKNO\.IN 

Alaska 
Penin. 

YES 

UNKNO\.IN 

(a) There may have been an unequal distribution of injury within each region, see map for location of regions; 
(b) Adjusted for cerce2ses not found, not reported, ccavenged, or otherwise lost; 

PRELIMINARY DRAFT /gorbics/February 8~ 

Comments/Discussion 

Measurable impacts on populations of plants and 
animals were determined 1989 to 1992. The lower 
intertidal and, to some extent, the mid intertid 
is recovering. Some species (e.g. Fucus) in the 
upper intertidal zone have not recovered, and oi 
persists in and under mussel beds • Intertidal 
organisms were impacted by both oiling and clear 
up, particularly high pressure, hot water washir 

Measurable impacts on population of plants and 
animals were determined in 1989. Eel grass and 
some species of algae appear to be recovering. 
Amph i pods i n eel grass beds recovered to pre·spi 
densities in 1991. Leather stars and helmet ere 
show little sign of recovery through 1991. 

(c) Evidence of sublethal or chronic effects is defined as an observed physiological or behavioral change in an injured species; 
(d) Population was declining prior to the spill; 
(e) Based on recovery of dead animals from this region of the spill zone; 
(f) If no injury was detected or known, no assessment of recovery could be made. 
(g) "Possibly" was used if there was disagreement over the conclusions to be drawn from the results of the damage assessment studies. 



TABLE XXX Other Natural Resources and Archaeology: Summary of Results of Injury Assessment Studies Done After the 
Exxon Valdez Oil Spill (b) 

RPWG draft 2/8/93 

Resource Description of Injury Status of Recovery Geographic Extent of Injury (a) 
in December, 1992 

PWS Konni 

Air Air quality standards for Recovered YES UNKNO\IN 
aromatic hydrocarbons were 
exceeded at the spill site. 
Health and safety standards for 
permissible exposure levels were 
exceeded up to 400 times. 

Sediments Oil coated beaches and became Oil remains intertidally on rocks YES YES 
buried in beach sediments. Oil and beaches and buried beneath the 
laden sediments were transported surface at other beach locations. 
off beaches and deposited on 
subtidal marine sediments. Oil concentrations have increased 

in subtidal marine sediments and 
have ~~ead to greater depths (to 
~)m ers) over time. 

\later State of Alaska water quality Recovered YES UNKNO\IN 
standards were not exceeded in ' 
open sea conditions. In small 
bays and near shore, hydrocarbon 
concentrations may have exceeded 
the 10 micrograms per liter 
standard immediately after the 
spill. Federal oil discharge 
standards of no visible sheen 
were exceeded. 

Archaeologic Currently, 24 sites are known to Archaeological sites and artifacts YES YES 
sites/artifacts have been adversely affected by cannot recover, they are finite 

oiling, clean-up activities, or non-renewable resources. 
looting and vandalism linked to 
the oil spill. 113 sites are 
estimated to have been similarly 
llfftcted. Inju1 lt5 attributed 
to looting and vandalism Clinked 
to the oil spill) nre still 
occurring. 

(a) There may have been an unequal distribution of injury within each region, see map for location of regions; 
(b) This page has not yet been reviewed by the Chief Scientist; 

Kodink Alnakn 
Penin. 

UNKNO\IN UNKNO\IN 

YES YES 

UNKNO\.JN UNKNO\IN 

YES YES 

Comments/Discussion 

Impacts diminished as oil weathered and 
lighter factions evaporated. 

Unweathered buried oil will persist for 
many years in protected low-energy site! 
in Prince \lilliam Sound. 

Impacts were patchy and transient durin! 
the early stages of the spill. 

Impacts diminished as oil weathered and 
lighter factions evaporated. 

* Injury studies are not yet complete 
(January 1993). 



il. 

Services: Summary of Results of Injury Assessment Studies 

The next few pages summarizes information concerning services damaged by the spill. The 
information in this table has not yet been peer reviewed and is subject to change. 

Much of the damage to services, and the information about those damages, is not 
quantitative. The table reflects the qualitative content of the information. The 
"Description of Injury" column recounts the situation for each service in the year following 
the spill. The "Status of Recovery in 1992" shows the 1992 situation for that service. 

The information used for this table is taken from injury assessment studies, informat.on 
from agency managers, and, for recreation, a Key Informant Interview study conducted the 
Restoration Planning Working Group in December 1992. 

I§ 



TABLE XX Services: Summary of Results of Injury Assessment Studies Done After the Exxon Valdez Oil Spill 

RP\./G draft 2/8/93 WORKING DRAFT - NOT FOR PUBLIC RELEASE 

Service 

Passive Use~ 
\le·l;iQi (8pt I 011, 

e-x iS LEI iCe af't6.. 
non-use ve' · 19&") 

Description of Injury 

In 1991, over 90% of those 
surveyed (nation-wide) said they 
were aware of the Exxon Valdez 
oil spill. Over 50% believed 
that the spill was the largest 
environmental accident caused by 
humans anywhere in the world. 
The median household willingness 
to pay for future prevention was 
$31. Multiplying thus by the 
number of U.S. household results 
in a damage estimate of $2.8 

Status of Recovery 
in December, 1992 

Data is not available to 
determine the status of 
recovery. 

Geographic Extent of 
Injury 

PWS 

*fA 
./ 
( 

Kenai 

N-f1l; 

'( 

Kodiak Alaska 
Penin. 

#f1r #fA" 
v v 
l I 

Comments/Discussion 

The study, A Contingency Valuation Study of Lost 
Passive Use Values Resulting From the Exxon 
Valdez Oil Spill, was developed between July 1989 
and January 1991, at which time it was put into 
the field. Respondents were comprised of people 
in the lower 48 states. 

bill ion. 
"~------~~~~--------------+------------------+----~---r---+--~------------------------------~1 
~ Recreation et't& 
~ 

The nature and extent of injury 
varied by user group and by 
area. 

About a quarter of key 
informants interviewed reported 
no change in their recreation 
experience, but others reported 
avoidance of the spill area, 
reduced wildlife sightings, 
residual oil, and more people. 
They also reported changes in 
their perception of recreation 
opportunity in terms of 
increased vulnerability to 
future oil spills, erosion of 
wilderness, a sense of permanent 
change, concern about long-term 
ecological effects, and, in 
some, a sense of optimism. 
Overall, recreation, tourism and 
sport fishing declined 
significantly In 1989 ~•d 
improved markedly in 1990 
although tQ£re were re~idual 
~fects. port nunting oT 
har·~·~gtn n duck was affected by 
restrictions imposed in 1991 in 
response to damage assessment 
studies. 

Declines in recreation 
activities reported in 1989 
appear to have reversed, 
although there is no data to 
support. or d!j!n,'({,.f.b i §~,~!< 
percept 1 on1Jt1'1farvest 
restriction~ are expected to 
continue through 1993. 

r 
r 

YES YES YES YES 

I 



TABLE XX Services: Summary of Results of Injury Assessment Studies Done After the Exxon Valdez Oil Spill 

Service 

Sport and 
Commercial 
Fishing 

Description of Injury 

;- During 1989, emergency 

Status of Recovery 
in December, 1992 

1 commercial fishery closures were 

l ordered in PYS, Cook Inlet, 

Currently there are no oil 
spill-related commercial 
closures in effect. The 1992 
sport fishing closure for 
cutthroat trout is expected 
to continue at least through 
1993. 

, Kodiak and the Alaska Peninsula. 

i 

I 
! 

This affected salmon, herring, 
crab, shrimp, rockfisn and 
sablefish. The 1989 closures 
resulted in sockeye over­
escapement in the Kenai River 
and in the Red Lake system 
(Kodiak Island). 

( EVOS related sockeye over-

\ 
escapement in the Kenai River 
and Red Lake system is 

l In 1990 a portion of PYS was 
\._;..Lased to shrimp fishing. 

i anticipated to result in low 
! adult returns in 1994 and 
I 1995. These over-escapements 
'may result in closure or 

Between 1989 and 1990 a decline! harvest restrictions during 
in sport fishing (number of / these and perhaps in 
anglers, fishing trips and l~ubsequent years. 
fishing day) were recorded for 
PWS, Cook Inlet and the Kenai 
Peninsula. In 1992 an emergency 
order restricting cutthroat 
trout fishing was issued for 
western PWS due to low adult 
returns. 

Geographic Extent of 
Injury 

PWS Kenai Kodiak Alaska 
Penin. 

YES YES YES YES 

Comments/Discussion 

Injury in the Alaska Peninsula is for Commercial 
fishing only. • tiV'/L ~ 41.,-~'1•'.1/ 
-Injuries and recovery status of rockfish, /' 
shellfish and herring are uncertain. Therefore, 
future impacts on these fisheries is unknown. 

---



TABLE XX Services: Summary of Results of Injury Assessment Studies Done After the Exxon Valdez Oil Spill 

Service 

Subsistence 

~i lderness 
Values 

Description of Injury 

Subsistence harvests of fish and 
wildlife in 9 of 15 villages 
surveyed declined from 4 - 78% 
in 1989 when compared to pre­
spill averages. Approximately 7 
of the 15 villages show 
continued declines in use in the 
period 1990-1991; this decline 
is particularly noticeable in 
the Prince ~illiam Sound 
villages of Chenega and 
Tatitlek. 

In 1989, chemical analysis 
indicated that most resources 
tested, including fish, marine 
mammals, deer, and ducks, were 
safe to eat, but that shellfish 
from oiled beaches should not be 
used. 

In addition, village residents 
believe that subsistence species 
continue to decline or have not 
recovered from the oil spill. 

There is a perception of lost 
values to designated federal and 
state wilderness areas in parks, 
refuges and forests. People 
report that their feeling about 
the spill area has changed. 
There is wide-spread feeling 
that something has been lost. 
Approximately , miles of 
wilderness coastTTne were 
affected by oil. Some oil 
rema1ns embedded in the 
sediments of these areas. 

Status of Recovery 
in December, 1992 

Many subsistence users 
believe that continued 
contamination to subsistence 
food sources is dangerous to 
their health. 

Some people's feelings of 
lost values are diminishing 
(recovery). To others the 
values remain injured (lack 
of recovery). 

Oil has degraded 
substantially in many areas 
but remains in others. Until 
oil is completely removed or 
degrades naturally, injury to 
wilderness values will 
continue. 

Geographic Extent of 
Injury 

PWS Kenai Kodiak Ala&ka 

Penin. 

YES YES YES NO 

YES YES YES YES 

Comments/Discussion 

For detailed information on village subsistence 
use see table _, page 



. . 
Draft Alternatives 

These pages summarize the alternatives proposed for the draft restoration plan. Some of 
the details are likely to change, tables may be reformatted during publication, and much 
explanatory text will accompany the tables. But the tables contain the basic information 
proposed for the alternatives. With Trustee tConcurrence, these alternatives are intended 
for the draft restoration plan, and the "Alternative Information Package" scheduled for 
March publication. 

Five tables are presented for each alternative:. 
1. Summary of the theme and policy variables that apply to that alternative. 
2. The Resources and Services addressed in that alternative. Alternatives two, four, 

and five address all resources. Alternative three addresses only resources that show a 
population-level injury. All alternatives (except alternative #1, the "no-actio:J. 
alternative) address all services. 

3. Restoration Options applicable to that alternative. 
4. Geographic Distribution of Restoration Options 
5. Cost Allocation 
6. Option by Option Cost Summary 

A Note About Costs. All costs are in thousands of 1993 ~dollars. The inflation-adjusted 
value of the remainder of the settlement is approximately $522 million in 1993 dollars 
(after deducting an estimate of reimbursements to governements). Inflation adjus:ments 
use the projection from mid-range scenario of the Alaska Department of Revenue's Fall 
1993 revenue forecast. 

Costs for each alternative are summarized into the broad categories described below. 

1. Administration and Information. Includes costs for administration and public 
information. 

2. Monitoring 
3. Habitat Protection 
4. Other Restoration. This category includes all restoration except habitat protection. 
5. Other Restoration Reserve. The "other restoration" category includes the projected 

cost of all restoration options known today that fit into the policy variables of each 
alternative. Other effective options may be suggested. This reserve provides a 
source of funds for effective options that are not known today. 

11 
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Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 

Natural Recovery Habitat Limited Moderate Comprehensive 
.. · ... .. Protection < · ..•. Restoration .·.· Restoration .... ::.•·.:::• . Restoration 

THEME No action other Protect injured Take highly effective Take highly effective Take all effective 
than monitoring resources and services actions to protect and actions to protect and actions to protect, 
and normal agency from further restore injured services restore all injured restore, and enhance 
management. degradation or and resources whose resources and services. all injured resources 

disturbance. population has declined. Increase, to a limited and services. Increase 
Maintain the existing extent, opportunities for opportunities for 
character of the affected human use in the human use in the 
area. affected area. affected area. 

VARIABLES 

Injuries Addressed N/A All injured resources Injured services and All injured resources All injured resources 
and services. resources whose and services. and services. 

populations declined. 

Status of Resource N/A Resources not Resources not Resources not Resources not 
Recovery recovered and recovered. recovered. recovered and 

resources recovered. • resources recovered. 

Effectiveness of NjA All effective habitat Only highly effective Only highly effective All effective actions. 
Restoration Actions protection actions. actions. actions. 

Strategies for Public N/A Protect or increase Protect existing use. Protect or increase Protect or increase 
Use existing use through existing use. existing use or 

habitat protection. encourage appropriate 
new use. 

Monitoring and information programs are included in all alternatives. 
Restoration actions may be undertaken for injured resources, services, or their equivalents in all alternatives. 

Table Summary of Draft Restoration Plan Alternatives 
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Table V -_ shows which resources showed a population decline, and which showed chronic 
or sublethal injury without a detectable change in population. The table shows the injuries 
that occurred as of 1989, the spill year and does not take into account recovery. 

Table V- • Degree of Injury 

Resources whose populations 
declined because of the spill. 

Harbor seals 
Sea otters 
Common murres 
Marbled murrelet 
Pigeon Guillemots 
Harlequin ducks 
Black oystercatchers 
Sockeye salmon smolts 
Intertidal organisms 
Subtidal organisms 

Sublethal or Chronic Effects. No 
Detectable spill-related population decline 

River otters 
Bald eagles* 
Killer Whales* 
Pink salmon* 
Pacific herring 
Rockfish 
Dolly Varden* 
Cutthroat Trout* 

* For these species, the Trustees' scientists have co~~derable disagreement over the 
conclusions to be drawn from the results of the damage assessment studies. 

Z-1 
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Alternative 1 - Natural Recovery 

THEME No action other than monitoring and norm31 
agency management. 

VARIABLES 

Injuries Addressed N/A 

Status of Resource Recovery N/A 

Effectiveness of Restoration N/A 
Actions 

Strategies for Public Use N/A 
Monitoring and information programs are included in all alternatives. 
Restoration actions may be undertaken for injured resources, services, or their equivalents in all alternatives. 

What would happen to resources and services within the Exxon Valdez oil spill ar3a if no 
restoration op:ions were implemented? Normal agency management continues, current 
trends in human use of the affected area continue, ang planned development of prrvate 
lands continue. These trends influence the environment that injured resources face in 
order to recover. Ideally, the exact injury would be known, and enough would be known 
about each resource to deve:op a population model. Unfortunately, such detailed 
information is not available fer most resources; therefore, estimates are basec on 
discussions w~th agency experts and peer reviewers, and from experience with similar 
species in different areas (Note: the literature synthesis information is not yet incorporated 
into this DRAFT!). Similarly, there is limited information on the injury to services. 

The objectives of this alternative are to describe the potential rate and degree of reco•;ery 
for the injured resources with only normal agency management; identify the nissing 
information that make the recovsry estimates uncertain; describe the recovery of services; 
and to describe the monitoring and public information program that would be funded 
through the Trustee Council. 

7 7 
.c_. ~ 
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Alternative 2 - Habitat Protection 

1.··]"·H.·~.M.·. E .... •.• .. > > .. I Protect injured resources and serv .. ices from 
< <. · ·· · .. ····· .···•·············· ···· · further degradation or disturbance. 

I .<··. <• ·.·· ...••.•.••.•. <·•····· ..•. · •... ···. 

11 i·~~~~;~~~~i~~Sed I 1 All injured resources and services. 

§t~~g~ ~f fl~~dorq~ RecoVery I Resources not recovered and resources 
recovered. 

gti~Htiv~hes~ 61 ~estoration 
.A.cH6Rs·•··•····•· .. ·.· · 

All effective habitat protection actions . 

I . sdat~pie~. fo~ Public Use I Protect. or increase existing use through habitat 
... ·•··~ ···• .. protection. 

Monitoring and information programs are includecfin all alternatives. 
Restoration actions may be undertaken for injured resources, services, or their equivalents in all alternatives. 

The goal of tris alternative is for the spill-affected area to return to prespill conditions on 
its own without further disturbance. This alternative addresses all injured resources and 
services whether or not they have recovered. Table lists the resources and 
services addressed in this alternative. As these resources and services recover, 
protective actions would continue so that they are not subject to additional stress. 

. ...::.··. •· ········· ...... 
RESOURCES 

I 
·>··<:: . ·. ·..-:_:·:·· .. :>:·: ·.·· 

I 
I < .. · >> • ....... • ..... · .. .· .. .: . 

.. { .... ......... ~ ............ ·• .......... l Sublethal/Chronic .SERVICES ••..•••.• popylati()r] D~clin~ Other 

Black oystercatcher Bald eagle *Archaeology *Commercial fish;ng 
*Common murre Cutthroat trout Recreation 
Harbor seal Dolly Varden *Sport fishing 
Harlequin duck *Killer whale *Subsistence 

*Intertidal organisms *Pacific herring Wilderness 
Marbled murrelet Pink salmon 

*Pigeon guillemot *River otter 
*Sea otter *Rockfish 
Sockeye salmon 

I *Subtidal organisms 
I 

* Resources and services for which no restoration action(s) are included in this alternative. 

Table . Resources and Services Addressed in Alternative 2 

--? £7-
L---
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DRAFT 2/8/93 Restoration Options for Alternative 2** 

I .RESOURCE/SERVICE I RESTORATION .OPTION I 
Black oystercatcher 40.0 Land and water management actions 

Common rn~rre None identified 

Harbor seal 37.0 Habitat protection and acquisition 

Harlequin duck 37.0 Habitat protection and acquisition 

Intertidal organisms None identified 

Marbled rrurrelet 37.0 Habitat protection and acquisition 
40.0 Land and water management actions 

Pigeon guillemot None identified 

Sea otter None identified 

Sockeye salmon 37.0 Habitat protection and acquisition 

Subtidal organisms None identified 

Bald eagle 37.0 Habitat proLection and acquisition 

Cutthroat trout 37.0 Habitat protection and acquisition 

Dolly Varden 37.0 Habitat protection and acquisition 

Killer whale None identified 

Pacific herring None identified 

Pink salmon 37.0 Habitat protection and acquisitio~ 
40.0 Land and water management actions 

River otter None identified 

Rockfish None identified f 

Archaeolo9-y None identified 1 

Commercial fishing None identified 

Recreation 37.0 Habitat protection and acquisition 
I 40.0 Land and water management actions 

I Sport fishing None ident.ified 

Subsistence None identified 

Wilderness and non- 37.0 Habitat protection and acquisition 
use values 40.0 Land and water management actions 

** Options 37 and 40 can potentially benefit all injured resources 
and services. The table above reflects those resources and 
services which are the primary targets of the proposed options. 

/ 

-?{> ,c._ 



ALTERNATIVE 2: GEOGRAPHIC DISTRIBUTION 

X X X X X X X X 

MULTI-SPECIES 40.0 X X X X X X X X X 
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1\JB: All costs are expressed in units of $1,000 (1993 $). The inflation-adjusted l.(alue of the remainder of the settlement is about $522 million. 
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Alternative 3 - Limited Restoration 

THEME Take highly effective actions to protect and 
restore injured services and resources whose 
population has declined. Maintain the exiEting 
character of the affected area. 

VARIABLES 

Injuries Addressed Injured services and resources whose 
populations declined. 

Status of Resource Recovery Resources not recovered. 

Effectiveness of Restoration Only highly effective actions. 
Actions 

Strategies for Public Use Protect existing use. 
V1onltonn g and mtormatlon prog ·~ . ~ 

Restoration actions may be undertaken for injured resources, services, or their equivalents in all alternatives. 

The goal of tt-js alternative is for the worst-injured resources and services to return to 
prespill conditions as efficiently as possible. This is the only alternative that limits its 
scope to rescurces whose populations declined after the spill. Table l~sts the 
resources and services addressed in this alternative. None of the resources whose 
populations declined after the spill has yet recovered. However, as resources recover, 
settlement funds would no longer be allocated to protecting or restoring therr. This 
alternative includes only the most effective actions for protecting injured resources and 
restoring them to prespill conditions. It also includes only those actions that protect 
existing human uses that were injured and the resource base on which they depend. 
For example, a boat ramp in an area already used to launch boats would protsct the 
beach that supports this type of recreational use. 

5 c) 



*Black oystercatcher 
Common murre 
Harbor seal 
Harlequin duck 
Intertidal organisms 
Marbled murrelet 
Pigeon guillemot 
Sea otter 
Sockeye salmon 

*Subtidal organisms 

Archaeology Commercial fishing 
Recreation 
Sport fishing 
Subsistence 
Wilderness 

* Resources and services for which D..Q restoration action(s) are included in this alternative. 

Table . Resources and Services Addressed in Alternative 3 
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DRAFT 2/8/93 Restoration Options for Alternative 3 

Black oystercatchers I None identified 

Common murres I 16.1 study: Increase productivity with 
social stimuli 
17.2 Temporary predator control 

Harbor seals I 4 6. 0 Cooperative program with commercial 

Harlequin duck 

Intertidal organisms 

Marbled murrelet 

Pigeon guillemots 

Sea otters 

Sockeye salmon 

Subtidal organisms 

Archaeology 

Commercial fishing 

Recreation 

Sport fishin 

fishermen 
47.0 Cooperative program with subsistence 
users 

13.1 study: eliminate oil from mussel 
beds 

17.2 T rary predator control 

4.2 Study: Reduce disturbance at marine 
mammal haul-outs 
13.2 Study: eliminate oil from mussel 
beds 
47.0 Cooperative program with subsistence 
users 

2.5 Intensify sockeye management to 
protect injured stocks 
48.0 Improve survival of salmon eggs and 
fry 

None ident:ified 

1.1 Site stewardship program 
1.2 Site patrol and monitoring 

10.0 Preserve archaeological sites and 
artifacts 

18.0 Replace salmon harvest ortunities 

12.1 New backcountry public recreation 
facilities 

18.0 Replace salmon harvest opportunities 

3 z_ 



Subsistence 

• ... 

3 0. 0 Test. subsistence foods for 
hydrocarbon contamination 
49.0 Provide access to traditional 

1 subsistence foods 

Wilderness and non­
use values 

Included in Alternative 2 

"?,3 

II 

I: 
I 



Sockeye salmon 2.5 Intensify sockeye management to protect X 
ured stocks 

Harbor seal 4.2 Reduce disturbance at marine mammal haul- X X X X X X 
outs 

Sea otter 4.2 Reduce disturbance at marine mammal haul- X X X 
outs 

Marbled murrelet 9.0 Minimize incidental take by commercial X X X X X X X X X 
fisheries 

Archaeology 10.0 Preserve archaeological sites and X X X X X X X X X 
artifacts 

Sockeye salmon 11.2 Fertilize lokes to improve sockeye X 
reari success 

Recreation 12.1 Construct new backcountry public X X X X X X X X X 
facilities 

v~! Hart n duck 13.1 s eliminate oil from mussel beds X X X X X X v 
1\ 

--t: 
Sea otter 13.2 eliminate oil from mussel beds X 

MULTI-SPECIES 14.0 Accelerate recovery of upper intertidal X X X X X X X 
zone 

Common murre 16.1 Increase murre productivity through X X 
enhanc social stimuli 

Pigeon guillemot/Common murre 17.1 Removal of introduced species in the X 
(r acement) Aleutians 

Common murre 17.2 T control X X X X X X 

i llemot 17.2 T tor control X X X X X X X X X 

Subsistence 30.0 Test subsistence foods for hydrocarbon X X X X 
contamination 

MULTI-SPECIES 37.0 Habitat sition X X X X X X X X 

MULTI-SPECIES 40.0 Land and water actions X X X X X X 

Ki Iter \Jhale - AB pod 45.0 Study: Facilitate changes in black cod X X X X 
fi3h r 

Harbor Seal 46.0 Cooperative program w. comm. fishermen to X X X X X X 
reduce seal ch 

Harbor Seal & Sea otter 47.0 Cooperative program with subsistence X X X X 
users to assess harvest levels 

Sock Salmon 48.0 survival of salmon X X 



Subsistence 

Pink salmon 

49.0 Provide subsistence users access to 
traditional subsistence foods 

51.0 Relocate existi hatchery runs 

X 

X X X 



vJ 
0--1 

I 

Allocation of Remainder of Settlement Funds , , . : : : Total $ % 
···············J·A·;j~~·························································r··············································r···························:············· ···········=·· ·············~·························=····· ·····r·······r·······T······· ~··························· 

............... ; ...................................... ········ .. ············ ...... : ................................... ········ .... : ................ ····· ...... ; ......................... : ..... ·····. ······· ... \ ......................... : ... ······· .. : ........ ; ........ : ........ ; .......... ~.,.:.~.?.:.?.l ................. ~.:.~.\ .......................... . 
:Monitoring : : : : : ' : : : 36500 o' 7°!.: 

Habitat Protection 
75% 

Alternative 3 - Allocation 

Adm 
6'}{, Monitoring 

7% 

Other R-estoration 
7% 

Other Restoration 
Reserve 

5% 

NB: All costs are expressed in units of $1,000 (1993 $). The inflation-adjusted value of the remainder of the settlement is about $522 million. 



Alternative 3 - Limited Restoration 

:~~ ~~~~~~11:: J:::~~~~~ ll ~~~~ !::~;~:::!~~t~~~~~~~:!H~1Ei~~~ !!:~!~~!~~~~~~~;!!!! 
1_10 jSite stewardship program !Archaeology ~Per 3 areas i 195 _ 0 ~ 195 . 0 ~ 195 .o~Ltd ~ 1o ~ 10 ~ 10 l 195o.o1 1950.0l 1950.0 

··············!··································································~··········; ................................... -Oo•··························!························.O.····················~··············~·········:···········~·······-Oo·······.O.·······+···························:························t··························· 
1.20 jSite patrol and monitoring lArchaeology l j 300.0l 300.0l 30o.oktd l 4 l 3 l 5 ~ 1200.0~ 900.oi 1500.0 

•••••••ooooooo:ooooooooooooooooooooooooooooooooooooooOooooooooooooooooooooooooooo(looooooooooooooooooooooooooooooooooooooooooooooo.O.ooooooooooooooooooooooooooo:.,,,.,,,,,,,,,,,,,,,,,,,.O.oooooooooooooooooooooOo••••••••••••••••••••••••;•oooooooooooOoooooooo.O.ooooooo<Oo•••••••.O.oooooooooooooooooooooooo•••;oo"'ooooooooooooooooooo•.O.ooooooooooooooooooooooooooo 

2.50 jlntensify management jSockeye salmon i i 3000.oi 2000.01 5000.0~Ltd i 5 i 2 i 5 i 15000.0~ 400o.oi 25000.0 
ooooo•••••••••oOo••••••••••••••••oooooooooooooooooooooooooooooooooooooooooooooooooo;•o•oooooooooooooooo••••••oo•ooooooooooooooooooo;ooooooooooooooooooooooooooo-Ooooooooooooooooooo•••••••;ooooooooooooooo••••••;••••••o•••oooooo••••••••t•••••••••••;oooooooo;••oooooo;o•oooooo;o•oooooooooooooooooooooo•••t••••oooooooo•oooooooooo•;••o•ooooooooooooooooooooooo 

4.30 ~Feas Study: Reduce disturb ~Sea otter ~ ~ ~ ~ ~Ltd ~ ~ ~ ~ 120.0~ 80.0~ 640.0 
••••••••••••••; .. ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, .. ,,,,,,,,,,,,,,,,,,<0-•••••oo•••oo••••••••••••••••••••••••••••••••••oOo•••'"''''''''''''''''''''':'''''''"'''''''''''''''*''''''''''''''''''''*'''''''''''''''''''''''':'''''''''''*'''''''*'''''''*"'''''*''"'''''''''''''''''"'''':''''''''"''''"''''''''*''''''''''''''''''''''''''' 

9.00 jMinimize incidental take ~Marbled murrelet ; \ 1 l ~ l i i \ 1625.0 ~ 1100.0 i 2000.0 
••••••••••••••-Oo•••••••••oooooooooooo••••••••••••o•ooooooooooooooooooooooooooooooo:••••••••••ooooOoooo•O•o•ooooooooooo••••••••••••:ooooooooooooooooOoo••••••••.O.••••oo•oooooooooooooo•••;oooooooooooooo•ooooo•;•••••••••••••ooooooooooot•••••••••••;•••'"'';••••••••;•'"'''';''"'''"''''''''"''''''''t'''"''''''''''''''''''';'•''''''''''''''''''''''''' 

10.00 ;Archaeol Res Protection ;Archaeology ; 1 ~ ; ; ~ ~ ~ ~ 4072.01 3250.0~ 7000.0 

."ii_;·.~·.9·.T~-~--~·.·~.?.~-~-~.?.·~-~-~i·~~·i.-x~.~-~-i_i_~~·i.~.".·.·.·.·.·.-.r.~·i.~X~.~X!.i.~·::.·.·.·.·.·.·.·_-_-_._._._._._._._._._._._._._._r.·::::::::::::::::::::::::.T."."."."."."."."."."."."."."."."."."."."."."T."."."."."."."."."."."."."."."." 
13.01 ;Eliminate oil from mussel beds ;Harlequin duck ; ~ 491.0~ 340.0~ 641.0~Ltd ~ 5 ~ 4 ~ 7 1 2455.0~ 1360.0~ 4487.0 

oooooooooooooo:oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo••.O.ooooooooooooooooooooooooooooooooooOooooooooooooOoooooooooooooooooooooooooooo:ooOoooooooooooooooooOoo•.O.•oooooooooooooooooo•.O.oooooooooOOooooooooooooo;•••••••••o•.O.•o•oooooOoooooooo.O.o•ooooo.O.oooooooooooooooooOooOoooOOO:oooooooooooooooooooooooo-C>ooooooooooooooooooooOOooooo 

13.02\Study: Elim oil fr mussel beds ~Sea otter i i 1 l ~ l i l l ~ ! 
................................................................................. ; ............................................... :···························.0.·•······················:·····················:···············--·······t"''"''''':'''"''':"'''''':'"'"'':·······"''''''''"'''''"''!''''''''"'"''''''"'''':····"····················· 
14.01 iAccelerate recovery of UIT !Intertidal organisms ~ i 150.0 i 100.0 i 200.0 :UR ~ 5 ! 4 ~ 7 1 750.0: 400.0 ~ 1400.0 

ooooo•••••••••O•••••••••••••••••••••••••••••••••••••••••••Ooooooooooooooooooooooo:••••ooooooooooo••••••••••••••••••••••••••••••••;•••••••••••••••••••••••••••-C>••••••••••••••••••••••••;•••••••••••••••••••••:••••••••••oo••••••••••••t•••••••••••:••••••••;••••••••:••••••••;oooooooooooooooooooooooo•••t•ooooooooooooooooooooooo;••••••ooooooooooooo•o•••••• 

16.10\FeasStudy:Socialstimuli 1Commonmurre ~ 1 ~ ~ :Ltd 1 1 ~ 1 850.0: 800.0! 5500.0 
Ooooo•••••••••.O.•ooooooooooooooooooo.ooooooooooooooooooooooooooooooooooooooooooooo;•oooooooooooooooooo••••••••••••••••••••••••••••;•••••••••••oooooooooooooooo.O.ooooooooooooooooooooooo•:•••••••••••••••••••••;••••••••••Oooooooooooooot•••••••••••;oo••••••:•ooooooo;••••••••;•ooooooooooooooo.ooooooo•••t•oooooooooooooooooooo•••;•oooooooooooooooooooooooooo 

17.211Temporarypredatorcontrol :Commonmurres : ~ 350.01 300.0~ 400.0!Ltd ~51 5 ~ 10~ 1750.0: 1500.0! 4000.0 
oooooooooooooo-C>oooooOOoOOoooooooooooooooooooooooooooOOooooooooOOoOOOoO••ooooooooo:••••ooooOoooooooooooooooooooooooooooooooooooooo:•oooooooooOooooooooooooooooOooooooooooooooooooooooo•:••••••••••ooooOOoOooo:••••••ooOO•OooOoOooooooo!'''''''''''!''''''''!''''''''!''''''''!'''"'''"''''''''''"'''''?'''"'''''"00 '''"''''':''' 000 '' 0''''''''' 000000000 

17.22iTemporarypredatorcontrol ~Pigeonguillemot ~ ~ 200.0~ 150.0~ 250.0:Ltd ~ 4 ~ 4 ~ 6 ~ 800.0: 600.0~ 1500.0 
··············oO>·····································""'''''''''''''''''''''''''!''''''''''''''''''''''''''''''''''''''''''''''":""''"''''''''''''''''''''-Oo••····"''''''''''''''''!''''''''''''''''''''':············· .. ·········t···········:········:········:········:····----···········--···"''!''''''""'"''"''"'''!''''''''''''''''''''''''''' 
18.01 iReplace harvest opportunities :comm fishing :5 projects ! 750.0~ 500.0l 1000.0:Ltd ~ 2 ~ 1 ~ 5 1 1500.0! 500.0~ 5000.0 

oo••••••••••••-Oo••••••••••••••••ooooooooooooooooooooo•••Oooooooooooooo••••••••••••:••ooooooooooooooooooooooooooooooooo••••••••••••:ooooooooooooooooooooooooo•o.O.oooooooooo•••oooooooooo•;••••••••••••••""'''!''''''''''''"'"'''''''!''' 0 '''''''!'''''''';''''''''!''''''''!''''''''''''''''''''''"'''t''''''*'0 ''"'''''''''''!''''''''''''''''''"''''''' 

18.02 jReplace harvest opportunities ~Sport fishing j5 projects j 750.0\ 250.0\ 1000.0iLtd j 2 j 1 j 5 \ 1500.01 250.0\ 5000.0 

::?.9:;9:9.Tf:?.~~::~~~:i(~~:~:~~:~::~:?.~~:~::::::::::::::::::::::l~~:~~!~~?.~~:?.::::::::::::::::::::::r:::::::::::::::::::::::::r:::::::::::~:~2;:9:c:::::~:9.2;:9r::::::::::~~:9:;2r~~~::::r:~:::~:::~:::r::~::r:::::::::::::~:~2;;?.f:::::::::::~29:;2:~:: 
37.00 !Habitat protection/acquisition !Multiple resources ~ 1 1 ~ : ~ ~ 1 l 391500.0: 234900.0~ 475000.0 

ooooo•••••••••-C>•••oooOooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo;ooooooooooooooooooooooooooooooooooooooooooooooo;ooooooooooooooooooooooooooo.O.ooooooo•ooOoooooooooooo•:••••••••••••••••ooooo;ooooooooooooooooooooooootooooooooooo;••••••••; 

40.00 ~Land and water mgmt actions ~Multiple resources j ~ ~ ~ : ~ i ! ~ : ~ 
•oooooooooooo•Oooooo•••o•ooooooooooooooooooooooooooooooooooooooooooooooooooooo•••;••••••••••ooooooooooooooooooooooooo••••••••••••;•••••o•oooooooooooo••••••••.O.oooooooooooooooooooOoooO;ooooooooooooooooooooo;oooooooooooooooooooooooot••••ooooooo;ooo•Oooo;oooooooo;oooooooo;oooooooooooooooooooooooooo•toooooooooooooooooooooooo;ooooooooooooooooooooooooooo 

46.00 jCoop prgm-fishermen ~Harbor seal j i 5o.oi 30.oj ' 100.01Ltd j 3 j 1 j 5 j 150.0~ 30.oj 500.0 
oooooooooooooo-OooooOo•ooooooooooooooOOOOOOoOOOOoooooooooooooooooooooooOoOOOooooooo:oooOOOOOOOOooooooooOOOooOoOoooooooooooooooooooo;ooOOOOOoOOooooooooooooooooo.O.ooooooOOOOOooooooooooooo;•oooooooooooooOoooooo;oooooooOOOOOOoooooooooootooooooooooo;oooooooo;oooooooo;oooooooo;oOoOOoOoOOooooooooooooooOootOOooooooooOOOOoooooooooo;o .. ooOooooooooooooooOOooooo 

47.01 ~Coop prgm-subsistence users ~Harbor seal 1 1 30.0~ 30.0\ 30.0:UR 110 !10 110 l 300.0! 300.0\ 300.0 
.............. .o. .................................................................. : ............................................... : ........................... *'''"'''"'"'''''"''''!''"'"'''''''''"'"!'''''''"'"""'""'''t""""'"':""''"!'''"'"!''''''''!"''''"''''""''""'"'''!'"""''''"''"''"'''!'"''''"''"''''"'"''''' 

47 .021Coop prgm-subsistence users ~Sea otter 1 1 ~ 1 !UR ~ i ~ l : ! 

::~~:;9:i:n~:~~:?.~~::~~!.~~~~:c~~:~~:~::::::::::::::::::::::::~:~~:~~~Y.?.:~~:(~~:~:::::::::::::::~:~:P.~~}:?.~~i:::::::r:::::::::::~:29.§~::::::::~:9.9.;9.:~::::::::::::~£2:;9.I~~~:::::~:::?.::r:l:::L§:::~:::::::::::::1:~:29.;9.r:::::::::j£9:;9.:L:::::: 
49.00 ~Access to traditional foods jsubsistence \Per village l 53.0\ 50.0\ 60.0lUR i 10 j 5 j 10 j 530.01 250.0\ 600.0 

ooo•o•••••••••.O.oooooooooo .. oooooooooooooooooooooooooooooooooooooooooooooooooooooo;ooo.,ooooooooooooooooooooooooooo,.ooooooooooooo;ooooooooooooooooooooooooooo.O.oooooooooooooooooooooooo;ooooooooooooooooooooo;oooooooooooooooooooooooot••••ooooooo;oooooooo;oooooooo;oooooooo;ooooooooooooooooooooooooooot•ooooooooooooooooooooooo:o•ooooooooooooooooo•ooooooo 

P1.00 ~Administration ~Multiple resources ~ ~ 1 1 : ~ ~ ~ ~ 31500.0; 5~WO.O~ 36500.0 
••oooooooooooo.O.oooooooooooooooooooooo•Ooooooooooooooooooooooooooooooooooooooooooo;ooooooooooooooooooooooooooooooooooooooooooooooo;••ooooooooooooooooooooooooo+ooooooOOOoooooooooooooo•:•ooooooooooooooOOoooo:ooooooooOOoOooooooooooootoo•oooooooo!"'' 0000 ! 00000000:"'''"";''"''''0000000000000000'""'!''"''"'"'" ooooooooooo:ooooooooooooooooooooooooooo 

P2.00 ~Monitoring :Multiple resources : ~ ~ : : 1 ~ ~ ~ 36500.0: 25250.0~ 52500.0 

NB: All costs are expressed in units of $1,000 (1993 $). The inflation-adjusted value of the remainder of the settlement is about $522 million. 



• 

Alternative 4 -Moderate Restoration 

ng and mtormatJon programs are 

Take the most effective actions to protect and 
restore all injured resources and services. 
Increase, to a limited extent, opportunities for 
human use in the affected area. 

All injured resources and services. 

Resources not recovered. 

Only highly effective actions. 

Protect or increase existing use. 

Restoration actions may be undertaken for injured resources, services, or their equivalents in all alternatives. 

The goal of this alternative is for all injured resources and services to return to prespill 
conditions as efficiently as possible. Table lists the resources and services 
addressed in this alternative. None of the resources whose populations declined after the 
spill has yet recovered. However, as resources recover, settlement funds would no 
longer be allocated to protecting or restoring them. This alternative includes actions that 
protect existing human uses that were injured and the resource base on which they 
depend and also those actions that would increase existing use. An example of the latter 
is a new hatchery run that may increase opportunities in an existing fishery. 
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*Black oystercatcher 
Common murre 
Harbor seal 
Harfequin duck 
Intertidal organisms 
Marbled murrelet 
Pigeon guillemot 
Sea otter 
Sockeye salmon 

*Subtidal organisms 

Bald eagle 
Cutthroat trout 
Dolly Varden 
Killer whale 
Pacific herring 
Pink salmon 

*River otter 
Rockfish 

Archaeology Commercial fishing 
Recreation 
Sport fishing 
Subsistence 
Wilderness 

* Resources and services for which no restoration action(s) are included in this alternative. 

Table . Resources and Services Addressed in Alternative 4. 

3&' 



DRAFT 2/8/93 Restoration Options for Alternative 4 

[-RESOURCE/S~;,~;E- I RESTORATION OPTION I 
I Black oysterca tcher I Non~ i.denti:flkd > ·. • I 

Common murre I !~~n~~~ci~~c~~f{~tf~ul{oct{I¢t:iy~f§ with 

Harbor seal 

Harlequin duck 

Intertidal organisms 

Marbled murrelet 

Pigeon guillemot 

Sea otter 

Sockeye salmon 

Subtidal organisms 

Bald eagle 

Cutthroat trout 

17.1 Removal of introduced species in the 
Aleutians 

·i 7 .2 • ~emp<)retfY t>f~dator .• --¢6h~t~X / .> 

4 6_/6· doo:~~rc{tlv~ /~rograni W.ii:fi ~:K~h~ffie~···•.·.·.· 
47.o<¢oop~ratJYe ~rogramwith §tilS~istence 
users:< 

13 ~ 1 $tuc:W ~i.imifiate oil troril iliUs~e~ 
beds .···•· . / .... ·.••••· ..•.. :··. • .· ........ ··.• .. . · .·.· < < ' ) · · 
3 7. o H:ab:i'fat. prc)tecticin ;:iri.c:l adqi.fi.s i tion . 

14.0 Acciblergter~~ov~ry$f u~b~~ 
intertidal· z9heY:•·· <' 

3~: ~- ~!g}~!~~~~g~~~~i~ri1a.~®~~g~u~~itiori··.·· 
4 0. 0 Land. arid wateh~ fuanag@menf a(;t.idns .· .. 

17 1. ·R•·•·•· .)>> ·1.· ·.·•.•• .. :f.·:·· ._ ..... :. ·. : .••. ·t··-.••:··• .·•·: .d..,.' ... _ .. .i\d,,.:: i .· .... _ . ..::· .... :::::_•·.·< . ' •· .th. .· . ··· emova o .ln ro uce specleE; 1n .· .. e 

Aleutian~········· > .· ·····•·••·••••••···•••··· .. · .... > . > <.. > .. 17 -~.-2 Temp()l:"ary<pr_edator t:Oritrpl)· 

m!~~a~t~~~i--~~~~~~.-~~~t~~~~gc~ ~0 rn~Eine 
13 • 2 Stucty: Elirniriate oil from mUssel 
beds i< ?·· .· >'···,· \ ..... ····•••··.. . ·> :. . }··. ·····• •.. . •-•· · 
4 7. 0 Coop§rativ~ .·program w:fth i:;u}:j~istence 
users 

2 •• 5 Tnteh~ify. ~o$Xey$ m~r~gE:!~~flt itb 
· rotec:t iri'ured stocks p .· .. ..J ··.····· .·· ···.·.·· .. ··· .. 

11.2 Fertilize lakes to improve sockeye 
rearing success 

48 .o ·_rmpr~ye §{lJ:"vf.yai of<§~~~~il ~~g.§ .and 
fry 

None idenf:i.f.i~2!•·••········•··· 

37.0 Habitat protection and acquisition 

2.1 Intensify management to protect 
injured stocks 
37.0 Habitat protection and acquisition 

J? 

---,~ 

't' 
I 
I 

I 



Dolly Varden 

Killer whale 

Pacific herring 

Pink salmon 

River otter 

Rockfish 

Archaeology 

Commercial fishing 

Recreation 

Sport fishing 

Subsistence 

Wilderness and non­
use values 

2.1 Intensify management to protect 
injured stocks 
37.0 Habitat protection and acquisition 

45.0 study: Changes in black cod fishery 
gear 

2.2 Intensify herring management to 
protect injured stocks 

2.3 Intensify salmon management to 
protect injured stocks 
51.0 Relocate existing hatchery ru~s 

None identified 

2.4 Intensify rockfish management to 
protect injured stocks 

1.1 slt.e stewardship l?rOgr~m < 

1. 2 site patrol and moriifqring ·•·•··· ..• ·.· ..... · .. · . 
10. 0 Preserve archaeologiCal ·site§ arid 
artifacts > .. 

35.0 Acquire replacements for artifacts 
from the spill area 

18. 0 keplac~ salm()n hai"V~s£ oBPortiiff.ies 

~~·~·~l~~:e~afk~ountry·····~u7t.i¥ 5~~r~\F{()l.· 
3 7. o HabitCl.t protecti<:)n and. a¢guis1'iipri 
40;0tand and 'Water manag~iTterif aCt:.iOris 
18. o.t~eplace salmon harv~kf ppb6r£Unitles 

30.0 Test.~ubsistence fodcl~ :faf 
hydroCarbon contaminatiorl . C .•... · . 
49. o Provide access to tradi tiorial 
subsistence foods 

~ ~: g ·•• •. ~·~~~~t:~dpt~~=~ti~ga~~~~~~%~~~t~~~h .· 

Included in Alternatives 2 or 3 

f-{C 



ALTERNATIVE 4· GEOGRAPHIC DISTRIBUTION 

I'· ••• :l!illllli11il~~~ti'1<~·Uilllii!i~l:!;' . >li'l• l!if~(}il!l~(liil':~·:i~~,,ij ,~m!11iliii1 t.~~t i~!~l! liiii~l~l!li 
<.···.·· ... · 

·.. •·•••• :• ·.·:::>:·. e~;) '.\ 

•l,;~~is"; •· ... ; ·················· .. ;.:·· :,:: 

i.~~~~ ....... ::•.····· .························· ..... ·;·;···························!::•:••::::::•::: I?R~r JiN: \REsoc icE oR •seRV : < > .~ 

Archaeology 1.0 Archaeological site stewa1·dship pr_ogram X X X X X X X X X 

Cutthroat trout/ 2.1 Intensify managment to protect injured X X X 
Dolly Varden stocks 

Herring 2.2 Intensify herring management to protect X X X 
injured stocks 

Pink salmon 2.3 Intensify pink salmon management to X X X 
protect in.jured stocks 

Rockfish 2.4 Intensify rockfish management to. protect X X X X X 
injured stocks 

Sockeye salmu11 2.5 Intens1ty sockeye management to protect X 
injured stocks 

Harbor seal 4.2 Reduce disturbance at marine mammal X X X X X X 
haul-outs 

Sea otter 4.2 Reduce disturbance at marine mammal X X X 
haul-outs 

Marbled murrelet 9.0 Minimize incidental take by commercial X X X X X X X X X 
fisheries 

Archaeology 10.0 Preserve archaeological sites and X X X X X X X X X 
artifacts 

Sockeye salmon 11.2 Fertilize lakes to improve sockeye X .. 
reari~ success 

Sockeye salmon 11.3 Improve access to salmon spawning areas X 
with fish passes, etc. 

Recreation 12.1 Construct new backcountry public X X X X X X X X X 
facilities 

Harlequin duck 13.1 Study: eliminate oil from mussel beds X X X X X X X 

Sea otter 13.2 Study: eliminate oil from mussel beds X 

MULTI-SPECIES 14.0 Accelerate recovery of upper intertidal X X X X X X X 
zone 

Comllllfl murre 16.1 Increase murre productivity through X X 
enhanced social stimuli 

Pigeon guillemot/Common 17.1 Removal of introduced species in the X 
murre (replacement) Aleutians 

Common murre 17.2 Temporary predator control X X X X_ X X 

Pigeon guillemot 17.2 Temporary predator control X X X X X X X X X 

-. -------=-------=--·-------::_----·--



Commercial Fishing 18.0 Replace fisheries harvest opportunities X X X X X X X 
creat new salmon runs 

Sport Fishing 18.0 Replace fisheries harvest ·opportunities X X X X X X X 
creati new salmon runs 

Subsistence 30.0 Test subsistence foods for hydrocarbon X X X X 
contamination 

Archaeology 35.0 Negotiate with museums to acquire X X X X X X X X X X 
lacements for looted artifacts 

MULTI-SPECIES 37.0 Habitat sition X X X X X X X X 

MUL Tl- SPECIES 40.0 X X X X X X X X X 

Killer \Jhale - AB pod 45.0 Study: Facilitate changes in black cod X X X X 
fi 

Harbor Seal 46.0 Cooperative program with commercial X X X X X X 
fishermen 

-t Harbor Seal and 47.0 Cooperative program with subsistence X X X X 
.......... Sea Otter 

}) Salmon 48.0 survival of salmon X )( 

Subsistence 49.0 Provide subsistence users access to X 
traditional subsistence foods 

Pink salmon 51.0 Relocate exist runs X X X 



:~:~:~~~:1~~:;~~:~:~;]:;~:i:~:~:~::::~~::~~:::::~:~:T:~:~::::::::::~~~::::::::::::::::::::::I:::::::::::::::::::::::::::t::::::::::::::::::::::::l:::::::::::::::::::::l::::::::::::::::::::::::r::::::::::l::::::::l::::::::l::::::::; ...... ~.~~;g~=?.~ .......... ~~~ ... ?..o/.?.c:::::::::::::::::::::::: 
;Mon1tonng : : : : : ; : : : : 417500! so;.: .............. t ... ...................... 0 ••••• ••• 0 ••••••••••••••••••••••••••••••• ~- •••••••••••••••••••••••••••••••••••••••• 0 ••••• ~ ••••••••••••••••••••••••••• t ...................... ··~ .................... ·1· ....................... t ........... ~ ...... ··1·· ... ···1· .. .... ·l· ............... 0 •••••• : ••• t ..................... -~- ~- ...................... 0 ••• 

:Other Restoration : : : ! : ; : : : : 51204.0: 10%: 

::::::::::::::r?.;:;~;;;.:~~~:t:;;~;;;:;;::~~:~:;;:~;·:::::::::::::r::::::::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::r:::::::::::::::::::::::r:::::::::::::::::::r:::::::::::::::::;::::r:::::::::r::::::r:::::::r:::::::r:::::::::?.:~~:~ 
iHabitat Protection ! : i ! ! i : : ! ! 31320o.oi 60%: 

Habitat Protection 
60% 

Alternative 4 - Allocation 

Administration 
7% 

Monitoring 
8% 

Other Restoration 
10% 

Other Restoration 
Reserve 

15% 

:

'··························· ···························· 
............................ 
............................ 
............................ 
............................ 
............................ 
............................ 
............................. 

r .......................... . 

f'''''"'"'"'''''''''''''' 

r .......................... . 

[ ~~ ~~ ~~ ~ ~ :~ ~ :::::::::::::::: 

NB: All costs are expressed in units of $1,000 (1993 $}. The inflation-adjusted value of the remainder of the settlement is about $522 million. 
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NB: All costs are expressed in units of $1,000 (1993 $). The inflation-adjusted value of the remainder of the settlement is about $522 million. 
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Alternative 5 - Compreher:~sive Restoration 

-••••····1Bjtiti·¢.~····~Cic1.t¢ss·~cf 

Take all effective actions to protect, restore and 
enhance all injured resources and services. 
Increase opportunities for human use in tre 
affected area. 

All injured resources and services. 

§!~iy~ ~1 R¢~purd¥ ~:~s~vefy 1 ~~s0~~r~~~ not recovered and resources 

Ettkdiiy~hess bf Aestbratlbn I All effective actions. 

Protect or increase existing use; or encourage 
app·ropriate new use. 

onltoring and information programs are included in all alternatrves. 
Restoration actions may be undertaken for injured resources, services, or their equivalents in all alternatives. 

The goal of this alternative is for all injured resources and services to return or exceed 
prespilllevels. Table lists the resources and services addressed in this alternative; 
they are identical to those addressed in Alternatives 2 and 4. This alternative includes 
actions that protect existing human uses that were injured and the resource base on 
which they depend and also those actions that would increase existing use or create new 
uses. An example of the last item is a new commercial facility on public land that attracts 
different types of uses than had previously existed there. 

Black oystercatcher 
Common murre 
Harbor seal 
Harlequin duck 
Intertidal organisms 
Marbled murrelet 
Pigeon guillemot 
Sea otter 
Sockeye salmon 

*Subtidal organisms 

Bald eagle 
Cutthroat trout 
Dolly Varden 
Killer whale 
Pacific herring 
Pink salmon 
River otter 
Rockfish 

Archaeology Commercial fishirg 
Recreation 
Sport fishing 
Subsistence 
Wilderness 

*nResources and services for which no restoration-acfion(s) are included in this alternative. 

Table . Resources and Services Addressed in Alternative 5. 

44-
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DRAFT 2/8/93 Restoration Options for Alternative 5 

·c; RESOlJ_f{CEf S_ERVI ct -~·-. · ... - .. ·· R~STokAT:(bN . d~Ttb~····.··· •· 
Black oystercatcher I 14. o Accelerate recovery of upper 

intertidal zone 

Common murre 

Harbor seal 

3 T~. o · Babi_t~t ~.rot¢¢tl~n -&~4i~$~~{sitlon 
40\0 :Lana.·~nd wat:er n1?:hag§ill¢i1t. ?'C:t:Lohs 
4.1 Reduce disturbance at marine bird 

colonies 

!.~h•;n~;·d¢t~·~·c ~ ~·~·r~·~·i·~t1~I~·~~§·~·~x·~·~Y.·······:·~·~~·•·••·· 
16.2 Study: Improve physical 
characteristics of nest sites 

17. 1 Removci1 of lritroduc~c( ~~~b~es .. in . 
Aleutians:•.·•.··••···· · ·••·•··•·.••.· . ··.•·.•· ....•. ···• · }•··•. i> · ............. · ··· 
17 ~2 Temporary pikCia£8r d6ntEB.X < 

4.2 Reduce disturbance at marine mamrral 
haul-out areas 

4 6. o C::ooB~i-atiYe Bro¢lf~rri ?ith ¢~ilih{~~¢I~1 
~~~~e~~~~erative ~rogfamG~~hi~@~~Ts~~~ce 
users 

Harlequin duck I 8.1 Develop sport harvest guidelines 

;~·~·; .•. ~tu.{x••=•···· El.imi·~·a•t+•••····?•.i•t-••·•••••r~~~;·•·••0~·~··~e·1··············. 
3 7. 0 Habitat roteC::tion arid <aC i.iisitiori .. .. p ·.·.·. ····.··.· ... ·.·.·.·.······.··.·.·.·.q··.·. ·.· .. · 

Intertidal organisms 1 ~~t~r~t~:fe~~~:-f¢~o0~ry-§f:i~~~~f 
Marbled murrelet 9 . o Min :Lm.i z e · inC: l.clenf~ 1· ·t:~K~ \ · .. ··•••·•······. 

3 7. 0 Habitat rotecti6I1 arid aC uisition ... . .. P ..... :- .. · ... ·.············ .· .... ··.·•··········· .. ·····.•·•g· ... ,·.·.·············· ... 40.0.Land and water l1lanag§.:riie1Jt.?:¢ti9ns 

Pigeon guillemot 17 ·. 1 Renioval ~! irit~6dt16ed. ~i3#8i~§ lri .the 
Aleutians.·> ·•·•·•. ).. . < ... · 
17. 2 Temporary predatqr C:9l1tr¢+·< 

Sea otter ~;~~a~:~~~}-~~I!:ka::~~!ii~~~~~i~::;~,ne 
beds . ·.. . .. · .. •··· .. ..•....•. ·.·.·.·.·•••·•·· •.•. · ... c· ) i/' <.. .·· 4 7. o. CoopE~rative prog~am .witl}. ~)-l}:)E:;J~-:.ence users• .· .·. ..· .. ·.· .. ·.· ... · .·· ... ·.·.·.··.· .. ·.·.·.·.·.·.·.·.· .. ·.·.·.·.··.·· .. ··.···.·.· .. ·.·.·.· ..... 

~~s-
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Sockeye salmon 

Subtidal oraanisms 

Bald eagle 

Cutthroat trout 

Dolly Varden 

Killer whale 

Pacific herring 

Pink salmon 

River otter 

Rockfish 

11.1 Construct spawning channels and 
instream improvements 
11.3 Improve access to spawning areas 
with fish passes, etc. 
19.0 Anadromous streams catalogue 

Lj£ 



Archaeology 

Commercial fishing 

Recreation 

Sport fishing 

Subsistence 

Wilderness and non­
use values 

1.1 Site stewardship program . 
1 . 2 site patrol and monitoring 

10.0 Preserve·archaeological sites and 
artifacts ·· .. · · ... · .. ••· .• ·•••··•···· ... •• · 
35.0 Acquire replacemel)ts for attif3.cts 
from the spill area .... 

18.0 
··.·. .· .· .. 

12.i<NeW' hackc6tihtr:Y 
facilities·. 

12.2 Plan and market public land fo~ 
commercial recreational facilities 
33.0 Visitor centers 
34.0 Marine environmental institute 

3 7 . 0 Habitat protect i OI1 ~nd aC~tl.i~i~ion 
40.0 Land and water management actlOns 

18. 0 Replace salmon. harvest oppqfi:hnities 

18.0 Replace salmon harvest 

30.0 Test subsistence food~ 
hydrocarbon·. contaminaf~dr'l • 
49. o Provide aC::cess to trad 
subsistence foods . 

50.1 Develop subsistence mariculture 
sites 
50.2 Develop bivalve shellfish hatchery 
and research center 

3 7. 0 Habitat protection arid ab~{l.{$i~lon ·. 
40.0 Land and water management.adtioris 

Included in Alternatives 2, 3 or 4 

1--{ 7 

,, 



Cutthroat trout/ 2.1 Intensify managment to protect injured X X X 
Dol Varden stocks 

Herring 2.2 Intensify herring management to protect X X X 
injured stocks 7- ... 

Pink salmon 2.3 salmon management to X X X 
stocks 

Rockfish 2.4 Intensify rockfish management to protect X X X X X 
in stocks 

Sockeye salmon 2.5 Intensify sockeye management to protect X 
in red stocks 

Common murre 4.1 Reduce disturbance at marine bird X X X X 
colonies 

-t' Harbor seal 4.2 Reduce disturbance at marine mammal X X X X X X 

'--1 
haul-outs 

f.\ Sea otter 4.2 Reduce disturbance at marine ma!!!T!al X v X 1\ 

haul-outs 

Harlequin duck 8.1 Develop sport harvest guidelines for X X X X 
in ies 

River otter 8.2 Develop trapping guidelines for injured X X X 
s ies 

Marbled murrelet 9.0 Minimize incidental take by commercial X X X X X X X X X 
fisheries 

Archaeology 10.0 Preserve archaeological sites and X X X X X X X X X 
artifacts 

Pink salmon 11. 1 Construct salmon spawning channels and X X X 
instream ts 

Sockeye salmon 11.2 Fertilize lakes to improve sockeye X 
reari success 

Pink salmon 11.3 Improve access to salmon spawning areas X X X 
with fish ea~~es" etc. 

Sockeye salmon 11.3 Improve access to salmon spawning areas X 
with fish sses etc. 

Recreation 12.1 Construct new backcountry public X X X X X X X X X 
facilities 

Recreation 12.2 Plan and market new public facilities on X X X X X X X X X 
l ic land 



-~~i:i1gi- lit!llll ~~~1~~'Lll~~t~~~ ilill fill llll''ill ·A~~ 
: .. · ....... 

...... : .··., .......... 

i: :~~j ~·~··~···· .. :), .. . ....... ,, .. 
::::::1 '.!·••······ : ild'tth\···•••·••~· Eas 

,,.,, .. 
:r::c ....................................... . ....... · ...... , 

Harlequin duck 13.1 Study: eliminate oil from mussel beds X X X X X X X 

Sea otter 13.2 Study: eliminate oil from mussel beds X 

MULTI-SPECIES 14.0 Accelerate recovery of upper intertidal X X X X X X X 
zone 

Common murre 16.1 Increase murre productivity through X X 
enhanced social stimuli 

Common murre 16.2 Improve physical characteristics of X X 
murre nest sites 

Pigeon guillemot/Common 17.1 Removal of introduced species in the X 
murre (replacement) Aleutians 

Common murre 17.2 Temporary pr<!dator control X X X X X X 

Pigeon guillemot 17.2 Temporary predator control X X X X X X X X X 

Commercial Fishing 18.0 Replace fisheries harvest opportunities 
by. creating new salmon runs 

X X X X X X X 

....c:- Sport Fishing 18.0 Replace fisheries harvest opportunities X X X X X X X 

~ 
by' creating new salmon runs 

Subsistence i8.0 Replace fisheries harvest opportunities X X X X 
by. creating new salmon runs 

Cutthroat Trout 19.0 Anadromous stream catalogue X X X 

Pink salmon 19.0 Anadromous stream catalogue X X X X X . 
Subsistence 30.0 Test subsistence foods for hydrocarbon X X X X 

contamination 

Recreation 33.0 Visitor centers X X X X X X X X 

Recreation 34.0 Marine environmental institute X X X X X X X X 

Archaeology 35.0 Negotiate with museums to acquire X X X X X X X X X X 
replacements for looted artifacts 

MULTI•SPECIES 37.0 Habitat protection and acquisition X X X X X X X X 

MULTI-SPECIES 40.0 Land and water •c actions X X X X X X X X X 

Killer IJhale - AB pod 45.0 Study: Facilitate changes in black cod X X X X 
r i oltc.wy gel! r 

Hnrbor Seal 46.0 Cooperative program with commercial X X X X X X 
fishermen 

Harbor Seal and 47.0 Cooperative program with subsistence X X X X 
Sea Otter users 

Pink Salmon 48.0 Improve survival of salmon eggs and fry X X X 



Subsistence 49.0 Provide subsistence users access to X 
traditional subsistence foOds 

Subsistence 50.1 Devel subsistence mariculture sites X X X X 

SubsistP,nr:e 50.2 Develop bivalve shellfish hatchery and X 
research center 

Pink salmon 51.0 Relocate existing hate runs X X X 



% Allocation of Remainder of Settlement Funds , ~ \ l : , , , Total $ 
··········•···:··•···•••••••••••••·••••••••••••••••••••••••••••••••••••••••••••••v••••••••••••••••••••••••·•••••••••••••••••••••<"•••••••••••••••••••••••••••;••••••••••••••••••••••••ol)••••••••••••••••••••.e-••••••••••"•'••••••••••:••••••••••·<0-•••••••-0o•••••••<Oo•••••••------;-. -------o·••••••"''''''"'''''''''' 

jAdministration \ j j j j j \ \ \ : 36500.0\ 7%\ 

~~~;:i~:';;.: .. :; I 1 f ·r I I III F;f~!;.;;~i I~~~ . 
\Other Restoration Reserve ~ j l ~ ; \ j ~ ~ i 83672.0! 16%! 

Habitat Protection 
45'){, 

Alternative 5 - Allocation 

Administration 
7% 

Other Restoration 
Reserve 

16% 

Monitoring 
10% 

Other Restoration 
22% 

!-----------~-------~-----,-------~------,---~--~----.,-----J··························· 

NB: All costs are expressed in units of $1,000 (1993 $). The inflation-adjusted value of the remainder of the settlement is about $522 million. 

• . , 



• 

NB: All costs are expressed in units of $1,000 (1993 $). The inflation-adjusted value of the remainder of the settlement Is about $522 million. 
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NB: All costs are expressed in units of $1 ,000 (1993 $). The inflation-adjusted value of the remainder of the settlement is about $522 million. 
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• COMPARISON OF ALTERNATIVES 

1

1 Alternatives: I 1 I 2 I 3 I 4 I 5 I 
[I Administration 1% 4% 6% 7% 7% 
i 

1 
Monitoring 5% 5% 7% 8% 10% 

Other Restoration -- -- 7% 10% 22% 
I 

Other Restoration Reserve - -- 5% 15% 16% 

Habitat Protection -- 91% 75% 60% 45% 

Uncommitted Balance 94% -- -- -- --

Table Comparison of Alternatives by Allocation of Cost 

C/ 


