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Potential projects must meet all of the following to be considered further .. CJteck the blank for "yes", 
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YES NO UNKNOWN 

1. Linkage to resources and/or se:rVices injured by the Exxon Valdez oil spill. 

2. Technical feasibility.* 

3. · Consistency with applicable Federal and State laws and policies.* 

Comments: 

* Restoration Framework, 1992, pp 43-44. 
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FORMAT FOR IDFAS FOR RESTORATION PROJECTS 

Document ID Number · 
Cf2ctp rs;flk; 

Title of Project: 
j 

Q )·S2 WPWG I 
~6.·93 WPWG I 

0 C • RP\VG 
ABUNDANCE, DISTRIBUTION • HABITAT USE AND FOOD HABITS OF STAGING SHOREBIRD 
INTERTIDAL HABITATS ON THE WESTERN COPPER RIVER DELTA 

.Justification: (Link to Injured Resource or Service} . . . (J D· PAG 
:~~~~~irds staging on intertidal mudflats were injured· by the Exxon Valde (}if. MISC. 

Description of Project: {goal{s), objectives, location, rationale, approach} 

The extensive 500+km2 tidalflats on the Copper River Delta are the largest 
staging area for an estimated 10+million shorebirds migrating on the Pacific 
Coast of North America. Over 30 species stage on the Copper River Delta during 
the spring, including nearly· 100% of the western sandpiper {Calidris mauri) and 
dunlin (Calidris alpina pacifica) populations on the Pacific coast, the two 
largest Pacific coast shorebird populations. Low reproductive rates, high 
energy requirements for migration, and precise timing create a critical 
dependence on the environmental conditions on the Delta during spring 
migration. The recent Exxon Valdez oil spill in Prince William Sound has 
underscored the vulnerability of the western delta to catastrophic oil spills. 
Shorebird stopover areas on the the western end of the delta, including Orca 
Inlet and mudflats adjacent to Hawkins Island Cutoff, overlap with areas that 
could be impacted by a future oil spill in Prince William Sound. 

This study would gather information that would enable efficient and effective 
deployment of response and containment resources to best protect shorebird 
habitats in the event of a spill. Numbers, distribution, key concentration 
areas and species composition of shorebirds can be determined using aerial 
shoreline surveys combined with ground transects. Prey availability for 
shorebirds can be sampled using a stratified random sampling design in the 
intertidal zone weekly during spring migration. Prey availability will be 
correlated with food habits as determined by examination of esophageal 
contents. Two years of sampling has refined aerial methodology and provided 
initial baseline information on numbers and distribution. Long-term monitoring 
is necessary to determine population trends, key concentration areas, and to 
assess habitat use patterns in relation to habitat type and prey 
availability. 

Estimated Duration of Project: Five years. 

Estimated Cost per Year: $35,000 

Other Comments: This project falls within the confines of Restoration Option 
No. 31 in terms of the development of a comprehensive monitoring program. Data 
collection and analysis could be coordinated with intertidal ecology studies. 

Name. Address. Telephone: 
Dr. Mary Anne Bishop, Acting Manager, 
Copper River Delta Institute, Pacific Northwest Research Station 
USDA Forest Service, 
P.O. Box 1460, Cordova, AK 99574, phone {907) 242-7212, fax (907) 424-7214. 
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3. Consistency with applicable Federal and State laws and policies.* 

Comments: 

* Restoration Framework, 1992, pp 43-44. 
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Title of' Project: 

ExxON VALDEZ OIL SPILL TRUSTEE COUNCIL 
:!IAT FOR IDEAS FOR RESTORATION .... rECTS 

SURVEYS TO DETERMINE DISTRIBUTION, ABUNDANCE AND FOOD .. HABITS OF IIIGRATORY 
WATERFOWL STAGING IN INTERTIDAL HABITATS OF THE WESTERN COPPER RIVER DELTA 
DURING SPRING AND FALL 

J'ustif'ication: (Link to Injured Resource or .Service)· .. 

Sea ducks, in particular the 3 species of seaters, were 'injured by the Exxon 
Valdez Oil Spill. All three $pecies of seaters (white-winged, surf and black), 
as well as 6 other diving duck species and 4 dabbling duck species occur as 
migrants in the intertidal and shallqw subtidSl zone of western Copper River 
Delta. Baseline information is needed on food resources available, food 
habits, and the numbers and distribution of dabbling and sea ducks staging in 
the intertidal and shallow subtidal habitats on the Copper River Delta. 

Description of Project: 

Baseline information on sea and dabbling duck relative abundance, spatial and 
temporal distrib~tion patterns, and key concentration areas in intertidal and 
shallow subtidal zones can be used to direct and monitor.restoration efforts, 
and enable effective response in the event of a future spill. The numbers, 
distribution and species composition of staging waterfowl in intertidal 
h~bitats will be determined using a combination of aerial and boat surveys 
along the western Copper River delta shoreline and barrier islands. Aerial 
shoreline surveys ~t high tide and aerial fixed-strip transects for shallow 
subtidai habitats will be used to estimate waterfowl abundance. Extensive 
exposed intertidal areas will be surveyed in their entirety. 

A data base describing spring and fall food habits of sea and dabbling ducks 
staging in the intertidal and .shallow subtidal zone will be compiled. Food 
habits of dabbling and sea ducks.will be determined from collections in the 
intertidal and shallow subtidal zone of the western Copper River Delta 
throughout spring and fall migration. Gizzards and stomach contents will be 

. analyzed for frequency of occurrence and percent volume of prey items. Based 
on waterfowl distribution, a stratified random sampling design will be used to 
sample prey availability and waterfowl habitat use. 

Estimated Duration of' Project: Three years. 

Estimated Cost per Year: $91,000 Year!. $78,000 Year2. $20,000 Year 3. 

. • • · Documsnt ID Number 
Other Comments: This proJect falls WJ. thin the confines of Restoration 0p ~n 
No. 31 in terms of the development of a comprehensive monitoring program~OU?/~9~ 

Name. Address, Telephone: 
Dr. Mary Anne Bishop, Acting Manager, 
Copper River Delta Institute, Pacific Northwest Research Station 
USDA Forest Service, 
P.O. Box 1460, Cordova, AK 99574, 
(907) 242-7212, fax (907) 424-7214 
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Critical Factors 

Potential projects must meet all of the following to be considered further •. Check the blank for "yes", 
"no", or "unknown•. · · 

YES NO UNKNOWN 

1. Linkage to resources and/or serVices injured by the Exxon Valdez oil spill. 

- 2. Technical feasibility.* 

3. Consistency with applicable Federal and State laws and policies.* 

Comments: 

* Restoration Framework, 1992, pp 43-44. 
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 

IAT FOR IDEAS FOR RESTORATION 

Title of Project: 
MIGRATORY SHOREBIRDS STAGING IN ROCKY INTERTIDAL HABITATS OF PRINCE WII...LIAM 
SOUND 

3ustification: (Link to Injured Resource or Service} 

Up to one half-million shorebirds, representing 5 species-,· s'tage each spring in 
rocky intertidal habitats of Prince William Sound, feeding primarily on small 

. crustaceans, blue mussels, and herring spawn deposition.' These species include 
black turnstone, ruddy turnstone, surfbirds. rock sandpiper and wandering 
tattler. The rocky intertidal zone at Montague and Green Islands have been 
particularly important to.black turnstones and surfbirds with as many as 75,000 
birds representing 20-45% of their respective-breeding populations observed 
staging in this area during spring. Shorebirds and their prey base on rocky 
intertidal habitats were injured by the Exxon Valdez oil spill. 

Description of Project: (e.g. goal(s}, objectives, location, rationale, and 
technical approach) 

Baseline information on shorebird relative abundance, spatial and temporal 
distribution patterns, length of stay and key concentration areas in rocky 
intertidal habitats can be used to direct and monitor restoration efforts, and 
enable effective response in the event of a future spill. 

The numbers, distribution, key concentration areas, and species composition of 
staging shorebirds in rocky intertidal habitats can be determined using 
stratified random aerial and boat transects along rocky shorelines in PWS, 
along with intensive transect sampling at Montague and Green Islands. In 
conjunction with herring spawn deposition information, shorebird spatial and 
temporal distribution in relation to habitat type and intertidal food resources 

_can be monitored. A sample of surfbirds and black turnstones will be collected 
to assess the relative importance of prey items. Gut contents will be analyzed 
for frequency of occurrence and percent volume of food items. At northern 
Montague Island, black turnstones and surfbirds will be captured and marked 
with dye and colored leg-bands to determine length of stay (turnover rate) and 
total bird-day-use. 

Estimated Duration of Project: Three years. 

Estimated Cost per Year: $80,000 first year; $70,000 second and third. years. 

Other Comments: This project falls within the confines of Restoration Option 
No. 31 in terms of the development of a comprehensive monitoring program. Data 
collection and analysis could be coordinated with herring egg depositi~~~--------~ 
surveys conducted by ADF&G. Document 10 Number 

Name • Address, Telephone: 
Dr. Mary Anne Bishop, Acting Manager, 
Copper River Delta Institute, Pacific Northwest Research Station 
USDA Forest Service, 
P.O. Box 1460, Cordova, AK 99574, 
(907) 242-7212, fax (907) 424-7214. 
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Critical Factors 

Potential projects must meet all of the following to be considered further.· Ch_eck the blank for "yes", 
"no", or "unknown". · 

YES NO UNKNOWN 

1. Linkage to resources a,nd/or servi~s injured by the Exxon Valdez oil spill . 

. 2. Technical feasibility.* 

/ 3. Consistency with applicable Federal and State laws and policies.* 

Comments: 

* Restoration Framework, 1992, pp 43-44. 
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EXXON VALDEZ OIL SPILL T:RU~TEE COUNCIL 

" ' 
'; 

Title of Project: 
Migratory Waterfowl and Shorebird Monitoring 

Justification: 

Of 36,000 bird carcasses recovered following the spill, 31.~00 of the 
J.eaths were attributable to oil, with the. total number of birds killed by the 

. spill estimated to be between 375,000 and 435,000. Approximately 1,200 miles 
of coastline were effected by the oil Spill. Many· of the sheltered bays and 
inlets of western Prince William Sound contain wetland habitat important as 
staging and nesting areas for numerous species. Effected sp9cies which 
commonly use these areas as nesting beaches, feeding areas and staging areas 
include black oystercatcher and harlequin duck. In the ~vent_of additional 
natural or man-caused catastrophes, this baseline information will facilitate 
damage assessment and response. 

Description of Project: 

Goal: To assess and monitor use of Prince William Sound wetland habitats 
by migratory waterfowl and shorebirds. 
Objective: Complete ini.tial wetland map based on aerial photo 
interpretation. 
Objective: Ground truth wetland identification and suitability as 
monitoring site via aerial reconnaissance. 
Objective: Conduct land- and boat-based inventories of species composition 
and use of identified wetlands during migration. 
Objective: Conduct land- and boat-based inventories of species composition 
~d use of identified wetlands during breeding season. 
Ob~ective: Continue monitor~ng use of these wetlands. 
Objective: Transer ecological information (identified nesting beaches. 
staging areas, feeding areas) by species and species groups into 

· Geographical Information System database for easy retrieval and 
maintenance. 

Estimated Duration of Project: 

Three years. 

Estimated Cost per Year: 

$150,000 

Other Comments: 

Name • Address. Telephone: 

Charla Sterne 
Wildlife Biologist 
Glacier Ranger Station 
PO Box 129 
Girdwood, AK 99587 
907-783-3242 

DocLtmenl lD Number 
92CXo(~9ff 
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EXXON VALDEZ OIL SPILL TRUSTEE COUNClL 

Title of Project: Monitoring the Rate of Recovery of Murres 
Breeding Colonies in or Downstream from the Exxon Valdez Oil 
Spill 

DacumaniiD Number·1 

t];;).Otp I '5:;):{3 

Q A·92 WPWG 
rg/ B-· 93 WPWG 
CJ C·RPWG 

it! D·PAG 
Cl E ·MISC. 

Justification: The oil spill killed up to 300,000 murres 
directly, and the loss of breeding adults resulted in a drastic 
reduction in reproductive output in subsequent years. It appears 
some colonies are beginning to resume more normal breeding 
activities three years after the spill, but it is. too early to 
tell how long the disruption will last. The project is designed 
to document duration of effects, and results may be used to 
predict the damage from future spills. 

Description of Project: Measures to judge"normality" are nesting 
phenology, population trends, and reproductive success. These 
parameters will be estimated at three affected sites (Chiswell 
Is., Barren Is., Puale Bay) and at one "control" site (Semidi 
Is.) • 

Methods: Established plots will be u~ed to collect data on 
the timing of nesting events, the average number of birds 
present, and reproductive output. Exact methods of data 
collection will vary among sites based on accessibility and on 
comparability with baseline data.· Nevertheless, the intent is to 
replicate so that some measure of variance is provided for point 
estimates. 

Estimated Duration of Project: until parameters have returned to 
normal for several years. Probably about 5-10 more years. 

Estimated cost per Year: Project Leader: $60 k 
$40 k 
$40 k 
$70 k 
$40 k 
$150 k 

Chiswells: 
Barrens: 
Puale Bay: 
Semidis: 
Boat Charter: 

Total: $340 k 

Other Comments: This project depends on a boat charter, thus the 
expense. 

Name, Address, Telephone: u.s. Fish and Wildlife Service 
1011 East Tudor Road 
Anchorage, Alaska 99503 

(907) 786-3494 
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c.:. c:::a ...... 

~~~~ 000 
Monitoring the Rate of Recoverx; of Murres in Breeding Colonies in or Downstream 

from the Exxon Valdez Oil Spill 
Jusd.ficatlon: (Link to Injured Resource or S~) · 

SEE REVERSE SIDE 
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Name, Address. Telephone: 
U.S. Fish and Wildlife Service 

lOll East. Tudor Road 
Anchorage, Alaska 99503 

(907) 786-3494 

.. OD sp~ ~on· is a public proceas~ YourldW. 
. aDd ruu•iODI will.not be· proprietary; .aAd you · 

wiD. DoC. be tiw:A aay exc.ha.ive right or pdviles• to · 
·them. 



Monitoring of Murre Recovery Page 2 . 

Justification: The oil spill killed up to 300,000 murres directly, and 
the loss of breeding adults resulted in a drastic reduction in reproductive 
output in subsequent years. It appears some colonies·· are· beginning to ·resume 
more normal breeding activities three years after the spi11, but it is to early 
to tell how long the disruption will last. The project is designed to document 
duration of effects, and results may be used.to predict the damages from future 
spills. 

Estimated Cost per Year: Continued from front 

Project Leader: 
Chiswells: 
Barrens: 
Puale Bay: 
Semidis: 
Boat Charter: 

Total: 

$60 k 
$40 k 
$40 k 
$70 k 
$40. k 

$150 k 

$340 k 

DocumentiD Numb9r 
q 'J.{)(p ~~~ t-j 

Cl A·92 WPWG 
lQ'i.g3 WPWG 
[] C • RF\YG 
[] D· PAG 
0 E ·tJ.ISC. 

Comments: This proposal addresses Option 16 in the Exxon Valdez Oil Spill 
Restoration Framework, Volume I. 

\ 
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1993 PROJECT SCORING SHEET 

Critical Factors 

Potential projects must meet all of the following to be considered further~ . \Check the blank for "yes", 
"no", or "unknown". 

YES NO UNKNOWN 

/ 1. Linkage to resources and/or services injured by the Exxon Valdez oil spill. 

2. Technical feasibility.* 

/ 3. Consistency with applicable Federal and State laws and policies.* 

Comments: 

* Restoration Framework, 1992, pp 43-44. 
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I::J 
. EX r VALJ)EZ OIL SPILL T.RUS11 . 

FORMAT FOR IDEAS FOR RESTORA ,. 
• 

TitJe of Project: t 
on 

West and South Sides. 
Jusdlicatlon: (Link to Injured Resource or Se:rvic:e) 

. . 
Nestin surve s are needed to determine the breedingpopulation status for areas 
of Kodiak Island-which was e fecte y sp 

Description ot Project: (e.g. &oal(s), objectives, location, radcnale, and technical approach) 
Goal: Determine nesting activities of harle'quin ducks on areas of Kodiak Island -··-·-·-'" ........ -····~······----~---··········-··-· ... ·······~ ......... - . ..._--..----- .... --....... ---.. ·····--·· .... ··--· .. ···--·-·· 

.... &I.QJU? ... Xll;.~.b •.. ""!.!:g ... ~J..f.~_c~~-~.sLl>..Y. ... !h.'L.~..£!: ·Valdez ·o_U...!!£ill.L.~a • .E:!~!._<:~J.!F.~..!..~A ..... 

... l>..+.Q9.g_I!Yh.YJ~.I§.·.---... ··-~···-----.. -··-·-- ___ .. _ ····---.. ·-· 

..._·--···----····.__·-· ··---····----... ···--·· ..... ---...... ------··-- ... ·---···-
-~!?.~J!J;.;gJ:1L .... S.~.;Y.~.Y. ... f!!::g~~--·9.~._:!lt.!...!! .. '!~!!.i:.~:- 0.E.. :!!'!.!.~~!!.~-!~.!~U?:.!:~f.P.!!~E-··-

including Shuyak, Afognak and Kodiak Islands. 
-••M---••• •u•••h•• o • •••••••• • • .weu .. •••U •••••-••-•• ... • •••t •••••••--h--•-••-UI ' •••··--·----....~--.............. u .... ---·---fto,..,.,..,_ 
···*··-· ...................... · ············ ........ ··~ .......... . ··-········ • ·-.. ·-····--·· ........................... - ......... ----···· ___ ......... ·-·······--·-·-···-···· . 
---:te.a.hai.ca.l; ... 'riming .. - J"'ne. pa.:U: ... ccu.ul.t.a ... 5. ... day,.s.;. ... July ... pl:Pduc.t.i v.ity../.h.:r:a.aiLsl.lr.Y.eY.s ... _ .. 
·--2 .. w.e.e.k$ J!.......... . . ......... .......... . . . ......... .. ............ ._.-.--.. --.. -·"" __ .......... - ....... - ....... - .. _ ........ ~ ..................... -.............. . 

Survey methods - pair counts by helicopter or refuge plane low level 
·-•••••-•••••-••••• ••••• ·• • ••••••*••••• ··•••••••• ••••••••n•• •••••-oUUII••• .,._ .. _Mh•••-·-·-··••·--•••••••n•...__.,•·• u.-.i~-""*'U • .., .. .,.,-.- • ...,.,._.,.,. • .,,,..,.,_..,., ___ •• *'''"" 

.... .fl.igb.U ... Pf .. P..9S~?JP.J.~ ... J!!i!-.§.t.;n.s.J1a~.g.~s.~; __ e.~.E.~E:s~.!!g.Y..!..e.;-.29..9. .... ~~-r.Y.~Y..~-·g.Y..!.~.s-.;,~~~-........ . 
float and walk areas of highest concentration of pair counts found during 

·•---•••-••••u•••• •••-•••••• ·•-••••••••H• , ••••*•In•• •••••-•·•-• . u••-•• .. •••••-••-... ._. ____ ,.., __ .. __ ••---·---•••n••••·-••"*....,..M••--••••••••~--•h~·n 

-*'"•~••••~•••••-~-·• • •• .. •••••• •••••••• • • 0 ·-•••• •• • on••u•uo, • ••• .. -••·--••f .. ,...,. .. __ ._..tolow•••--• .. lon...__ ..... , •••--"'"• ••oou··--u ._ ....... -,...,,.,. .... ,. • .., ... .,. .• ,., .... _. 

-··-·······-····-· ···-·· ... ·~·· ............................................... ·-·--... -.... - ....... --..... --~·----·~ .. --............................ ____ .,. ........ -·--·---··· 

-•-•U•••-•••-'"4• •••u ••,.•••• ·•••••••·• • . ••••n ••• • • ••••no ••• ,,....,;,.,.••••••~•••-·-·-•• ... •• ·-·-•-•• ·•-•-•••d• ·-·-•••• -- ., ..... -. '*" -•·n-•-•·••-•u-•-·••••n-••·••••••• 

• •••••·•-••• •••..,••·-•••• • •u•.-•••• ' •• ••••••uo ·-·•-•••••-••·---•04•••• ••••~..,-·•• ~ •• •••••••-•• ••••••--•••u •••-•••u • •• • •••-•••••••••.,..,...•••---•·•~••·· •··•• 

• o • ouu•- • • ••••••••"'••U•o ., • .,. ..... - .. , ·---••-,..•••• * ••••-••~· o<iu••••••••· • ~---••·• • • ..... , .-•"' ••-••u•• ••· ••• •·--•••·••••• ·• 

••• o.o-••• ... UIOu-••••••u •••••••~• o •••• udH • ••••••u•••••·.• ••-u••••• •·•••--*--••• .. ••---••fOu•••••-••••••••••-.. •U· ••••••••••• ·-•••• ••••f ,.,.,. ...... •~••••••••• '""-"""'"'"""' 

Estimated Duration or Project: -....:2::....~y~e::.::a:;:;r~S;.:.•...:;.th.:.:,e::;n~r:;,:e~o~c:,:C;.::U:,:.r,:.r.:.in~g=a....:a:.::f::..::t~e;.:;r-.:::ev~er~y"'-=5~y:,:e;,;a;.:;r,.:::S~
on going monitoring. 

E.-tim.ated Cost per Year. __ __.$~2;.t;2..,.. o~o~o~to~$~2""'5 .~.~~o~o~o,.ty[.iieaai.._ _________ _ 

Other Comments: ...... !E.~ .~~.fH.s.~=~-~-..!!.:!. .. ~.!.:2..~3.-Y.!...!::~ . ..!.~.~!.~~!.l. P~:.~d~~.!.!.!!~--~~~~!rs 
... whic.b. . ..ar..e. .. .al.r.eady..~oJDpl.e ted , ... .c.ollld. ... b.e.....us.~.d...a.s-ba.ae.liue.....da.t.a.".to .. he.lp. in"Y:e.s.tig;;tt.e ... new 

·~:~~;.;,~-;~:.·:.:.~.!.::; ... :.~!~:.:~!!' ~;.~~i.~;~~~~i~~~t~~~;~t£~·~-~~;~~~~. ~.~.1~~~~!.:.~~·~~~.~:·:.~:=.~~·.·.·.·.· 
Restoration Framework, Volume I. --·· ....... -······----· . ~- ...... ~·· ... ·-······· ' .... ~ ................... , ...... ..__. .•.. ___ .....,: .... ------···-.. ····- ...... ·-~--· ...... --.... ·-··· ... ·-···-····"" . 

Name, Adclress, Telephone: 
Kpdiak Natignal Wildlife Refuge 
1390 Bus~in River Road 

Kqdiak. Alaska 99615 
(907) 487-2600 

.. Oil sPll ~Oil· is I public process• Yc~ichu . 
. &Ad. .uuc:sticm.s will.aot be· proprietary. uct you · 
wiU·Doi.be pvea my ex.c.hwve rirat o.r.priv.ilegt to 
tbem. 
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. )3 PROJECT SCORING SHEET 

Critical Factors 

Potential projects must meet all of the following to be considered further .. Check the blank for "yes", 
"no", or "unknown". .. 

YES NO UNKNOWN 

/ 1. Linkage to resources and/or services injured by the Exxon Valdez oil spill. 

/ 2. Technical feasibility.* 

I 3. Consistency with applicable Federal and State laws and policies.* 

Comments: 

* Restoration Framework, 1992, pp 43-44. 

6 



.-------... 
/ ·, '7..fi~)/ 

E""~- ~J VALDEZ OIL SPILL TRUSTEE _ . JNCIL 
Doeur.ent ID Number; 

I 

'J"l.O(o('O.;l'i ' 

FORMAT FOR PUBLIC IDEAS FOR RESTORATION PROJECTS 

Title of Project: . Harlequin Duck Restoration and Monitoring Study 

0 A·S2 WPWG . 
·flB·93 WPWG 

..-RPWG 
Justification: (link to Injured Resource or Service) H~lequin ducks are experien ..... ·~rue 
third consecutive year of reproductive failure in the oil spill area Qf western PWS in 2P • PAG 
Harlequin ducks have reproduced normally to date in. 1992; in · neithern, easte rand- "'~C 
southern PWS. · · · · · · J.;~ "'t • e:;'" • 

Description of Project: (e.g. goal(s), objectives, location, rationale, and technical approach) 
This proposal addresses a 1993 Monitoring Study of the continued reproductive failure 
of Harlequin ducks in western PWS and includes Harlequin Duck restoration work in 
eastern PWS. The reproductive failure of Harlequin ducks in the oil spill area is a 
chronic effect of petroleum exposure to these ducks through contaminated intertidal food 
resources. Blue mussels (Mytilus) are the postulated agent of transmission of petroleum 
fro~I~: the environment to seaducks. Approximately 130 blue mussel beds have been 
identified in USCG FOSC files as retaining oil in western PWS. Surveys will be 
cOnducted to establish areas of use and survey numbers of Harlequin ducks using oiled 
vs non-oiled streams and mussel beds in eastern and western PWS. This project will use 
established methodology, including mist-netting Harlequin duck females at PWS stream 
:r;nouths. H breeding is verified, the number of Harlequin duck broods and feeding areas 
will be determined by following radio-tagged hens arid ducklings through the nesting and 
brood~rearing cycle. Results will be compared to the Harlequin duck restoration aspects 
of the study in unoiled eastern PWS. . Analysis of Harlequin duck blood and fecal 
samples wil). test for evidence of petroleum exposure and/ or suppressed immune systems 
(i.e. presence of Heinz-body anemia; haptaglobins). A workshop of peer reviewers and 
interested scientists is· planned ·to integrate and synthesize Harlequin duck research 
results and develop a workplan for future studies. 

Estimated Duration of Project: This project is not expected to last more than four ( 4) years 

Estimated Cost per Year: $446,000 

Other ·comments: It is our intention to cooperate fully with the oiled mussel beds study. 

Name, Address, Telephone 
Dr. Samuel M. Patten Jr Because the Oil ~pill Restoration 
Alaska Dept of Fish & Game, Wildlife Cons is a public process, your ideas and 
333 Raspberry Road suggestions will not be proprietary, 
Anchorage AK 99518 and you will not be given any 
· (907) 267-2376 exclusive right or privilege to them. 
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1993 PROJECT SCORING SHEET 

Critical Factors 

Potential projects must meet all of the following to be considered further. Check the blank for "yes11
, 

"no", or "unknown11
• 

YES NO UNKNOWN 

/ 1. Linkage to resources and/or services injured by the Exxon Valdez oil spill. 

2. Technical feasibility.* 

3. Consistency with applicable Federal and State laws and policies.* 

Comments: 

* Restoration Framework, 1992, pp 43-44. 
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 

FORMAT FOR PUBLIC IDEAS FOR RESTORATION PROJECTS 

Title of Project: Determine the Extent of Oil Spill Injuries to Hat:Iequin Duck 
Populations in Oiled National Parks. · 

D=umei m Number 
CQOfo 15.:1 t3 ? 2-

Q A·92 WPWG 
fiY' B • 93 WPWG 
Q C·RPWG 
tJ D· PAG 
Q E·MISC. 

Justification: Exxon.Valdez oil spill injury to harlequin ducks is just beginning to be 
understood. Apparent failure of harlequin nesting was observed in western Prince 
William Sound (oiled) in 1990 and 1991 while the eastern Sound {unoiled) enjoyed 
apparently "nonnal11 harlequin nesting. This fact alone resulted in closure of the 
harlequin hunting season in the Sound in 1991 by the State of Alaska. The magnitude 
and extent of this_ observed effect is just beginning to be studied. Damage assessment 
studies of harlequin duck injury ·have been, to date, limited to Prince William Sound. 

The extensive oiling of Kenai Fjords National Park and Katmai National Park is well 
documented. If harlequin ducks· in western Prince William Sound were injured by 
Exxon Valdez oil it is reasonable to project some degree of injury to harlequins 
occupying suitable habitats in these park units. Harlequins are a high value species to 

· park visitors and a resource important to both parks. 

Although hunted elsewhere within the area affected by the spill, harlequins are not 
hunted in these park units. Thus the parks, to a certain degree serve as refugia for 
sizeable populations C?f these .and other injured species. It is-proposed that this proposal 
be conducted in cooperation· with ongoing harlequin duck efforts by the trustees. 
Within the spill ar.ea, the unhunted (non·harvested) nature of populations of harlequins 
is unique to ·these parks and affords the opportunity of comparing rates of recovery of 
·protected and harvested populations .. 

An expansion of harlequin study of this type also affords the opportunity to extend this 
important injury investigation to other major spill-affected areas:. the Kenai and Alaska 
Peninsulas. 

• 

Description of Project Determine the habitat use, population status and reproductive 
activity of harlequin ducks in Kenai Fjords and (coastal) Katmai National Parks. 
Cooperate or combine with ongoing harlequin efforts to assure compatible census and 
habitat evaluation techniques and maximum efficiency. 

It would be a purpose of this expanded study to provide information necessary to the 
trustees in order to justify further limiting harlequin hunting seasons or controlling 
human activities disturbing to harlequins during critical life cycle stages. 



Estimated Duration of Project: Three years. 

Estimated Cost per Year: $200,000 year one; $100,000 per year thereafter. 

Other Comments: None. 

Oocaer41D Number 
CJJQ(p/S;J}3 :)-z.. 

[J A· S2 YIPWG 
lY 8 • ttWPWG 
(] C·RPWG 
0 D·PAG 
0 E·MISC. 

For Further Information Contact: Dan Hamson, Chief, Coastal Programs Division, 
National Park Service, 2525 Gambell Street, Anchorage, Alaska 99503, (907) 257-2526. 
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EXXON VAWEZ OIL SPILL TRUSTEE COUNCIL 

FORMAT FOR IDEAS FOR RESTORATION PRO~CTS 

Title of Project: Pigeon Guillemot Recovery Enhancement And Monitoring 

Justification: (Link to Injured Resource or Service) Pigeon guillemots in PWS are at a 20 year 
low and have declined significantly along oiled shorelines compared to unoiled shorelines in both 
the Sound as a whole and more specifically in the Naked Island area. This study will investigate 
parameters affecting reproductive success of guillemots in Prince William Sound (PWS), monitor 
their recovery at specific colonies and suggest means of enhancing recovery in the spill zone. 
By locating major breeding colonies, lands and marine areas suitable for protection can be 
identified. This project will expand study sites for guillemot studies in PWS, and the results and 
refined methodology can be applied to other areas in the spill zone. It will investigate the 
limiting factors of predation and prey selection on reproductive success. Because the decline in 
pigeon guillemots was exacerbated in the spill zone, immediate action should be taken to identify 
the impact of and recovery from the spill. Identification and mortitoring of colonies throughout 
PWS is a necessary part of this process. A complete study of pigeon guillemot reproduction 
cannot begin until at least one season is devoted to locating colonies and nest sites. Thus, 
further delay of this step would reduce the study's effectiveness. 

Description of Project: (e.g. goal(s), objectives, location, rationale, and technical approach) 
The pigeon guillemot is highly vulnerable to oil spills and was subject to direct mortality from 
oiling throughout the EVOS zone. Reproductive studies at Naked Island indicate that pigeon 
· guillemots may experience long-term impact from the oil spill which could impair their natural 
recovery in the affected area. At Naked Island, predation was a proximate source of nest 
failure, but· there was also evidence of changes in prey species and availability. In addition, 

· there is evidence of continued contamination of eggs from oiling, which can reduce hatching 
success. Determining the causes and remediating these impacts could assist recovery of the 
species. To be meaningful, these studies should be expanded beyond Naked Island. Information 
about breeding concentrations in the spill zone could be added to knowledge of other species 
using forest edges in order to guide land acquisition and marine habitat protection effortS. 
Currently, there is insufficient information about the location and size of major guillemot 
breeding colonies in the spill zone. 

a. To locate pigeon guillemot colonies and accessible nests throughout PWS in order to monitor 
reproductive success, diet and population recovery. 
b. To determine reproductive success of pigeon guillemots and identify parameters affecting 
their success at selected sites. 
c. To implement a pilot project on the feasibility of reducing nest predation by nest site 
alteration. 
d. To implement a pilot project on prey selection through otolith identification from chick feces. 



Ill\ c::: :s= ::t 

~ d t\j :z a. 
5! == :~ 52 ~ co..:--· it &: (' en> Cilf1l 

a;; :II 
• • • • (\ ..C·a:~ c,:r. c::a ..... 
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iu./may 12, 1992 

· e. To provide for complete analysis of pigeon guillemot data including integration with data 
collected in previous years. 

Project Methods: 
Objective A: Locate guillemot colonies and select study sites . · 
Observers will census guillemots at periods of peak colony attendance and document nests as 
accessible or inaccessible throughout the So.und. Two to four observers may travel with a 
support vessel, or with the U.S. Forest Service as part of a coOperative effort with the plant 
association surveys in May. The observers will return to colonies later in the summer to locate 
nests for future studies of reproductive success. 

Objective B: Reproductive success 
Naked Island studies will be continued following methodology developed and refined in past 
years. The stUdy will concentrate on identifying predators and types of susceptible nests. 
Unhatched eggs will be tested for oil contaminants. 

Objective C: Nest predation 
TestS will be conducted to determjne if predators key in on nest markers, or if vulnerable nest 
sites can be altered to reduce predation. Since guillemots exhibit very high nest site fidelity, 
decreasing predation at specific nests could prove beneficial. All nest sites· will be monitored for 
reproductive success. 

·Objective D: Prey $election 
In order to develop an efficient means of documenting prey use by guillemots raising chicks, the 
efficacy of collecting otoliths and bone parts from chick feces will be tested. Selected nests will 
be observed following past protocol and feces will be collected and analyzed in the lab to 

· determine whether otolith samples are representative of observed prey deliveri~. 

Objective E: Data analysis 
All current data as well as data from past years will be integrated and analy~. Chick feces 
and prey samples will be examined in the lab for otolith and bone part ideniification. 

Estimated Duration of Project: This project would continue from three to six years depending 
upon the population recovery time for pigeon guillemots and the success of nest site 
enhancement. · 

Estimated Cost per Year: Year 1993 
Cost 180k 

1994 through 1997 
iSOk per year 

Other Comments: None 
Name, Address, Telephone: U.S. Fish and Wildlife Service 

lOll East Tudor Road 
Anchorage, Alaska 99503 
(907) 786-3494 
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 

FORMAT FOR PUBLIC IDEAS FOR RESTORATION PROJECI'S 

Title of Project: Determine the Status of Marbled Murrelet Populations in Oiled 
National Parks. · · · · 

Dotument 10 Number 
C};;>.OCP 15~~, ~ j 
0 A·92 WPWG ( 

. 6" 8·93 WPWG 
1 

(] C."RPWG 
(] D·PAG 
0 E·MISC • 

. Justification: The marbled murrelet is a nearshore diving seabird. which is highly 
vulnerable to oil spills and is one of the most abundant birds in the area affected by the 
Exxon Valdez oil spill. The marbled murrelet population in Prince William Sound has 
declined from about 300,000 in 1972 to 100,000 in 19.89-91. It is estimated that as many 
as 14,000 murrelets were killed directly by oil in the spill area. Additionally, apparently 
healthy murrelets collected in oiled areas had internal contamination by petroleum 

·hydrocarbons, whereas murrelets collected in unoiled areas did noL The U. S. Fish and 
Wildlife Service has recommended that the murrelet population be monitored and 
impediments to a natural recovery avoided where possible. 

The extensive oiling of Kenai Fjords NatiQnal Park and Katmai National Park is well 
documented. Nest sites for marbled murre lets have recently been unexpectedly 
discovered in alpine zone locations within Kenai Fjords National Park. If marbled 
murrelets in Prince William Sound were injured by the oil it is reasonable to project 

· some degree of injury to those which occupy suitable habitats in these park units. 
Expansion of murrelet study affords the opportunity to extend this important injury 
investigation to other major spill-affected areas: the Kenai and Alaska Peninsulas . 

.. 
Description of Project: Determine the habitat use, population status and reproductive 
activity of marbled murrelets in Kenai Fjords and (coastal) Katmai National Parks. 
Cooperate or combine with ongoing murrelet efforts to assure compatible census and . 
habitat evaluation· techniques and maximum efficiency. 

It would be a purpose of this expanded study to provide information necessary to the 
Trustee Council and the National Park Service in order to justify limiting or controlling 
human activities disturbing to marbled murrelets during critical life cycle stages. 

Estimated Duration of Project: Three years. 

Estimated Cost per Year: $200,000 year one; $100,000 per year thereafter. 

Other Comments: None. 

For Further Information Contact: Dan Hamson, Chief, Coastal Programs Division, 
National Park Service, 2525 Gambell Street, Anchorage, Alaska 99503, (907) 257-2526. 
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL . 

FORMAT FOR IDEAS FOR RESTORATION PROTECTS 

Title of Project: Assessment of Marbled Murrelet Foraging Habitat ·Requirements During 
Breeding Season 

Justification: (Link to Injured Resource or Service) The marbled murrelet population which 
suffered direct mortality in the· EVOS · zone. This project· will provide a comprehensive study 
design for assessing important foraging areas for murrelets breeding in the EVOS zone. 

Description of Project: (e.g. goal(s), objectives, location, rationale, and technical approach) A 
major population center of the marbled murrelet eXists within the EVOS zone. This population 
suffered direct mortality from EVOS. To adequately insure recavery of this population, 
protection of appropriate foragmg areas must be integrated with acquisition of nesting habitat. 
The specific objectives ate: (a) Design a comprehensive study to assess critical foraging areas 
for marbled murrelets breeding in the EVOS zone,. and (b) Implement a pilot study investigating 
murrelet foraging area requirements duririg the breeding season in conjunction with a proposed 
nesting study on Naked Island. 

Project Methods: 
Obj~tive A: Design of foraging study. A comprehensive study design will be developed for 
future implementation in the EVOS rone. This design will address techniques for identifying 
crucial foraging areas for breeding murrelets. Authorities on murrelet distribution, forage fish, 
censusing techniques and use of hydroacoustics will be asked to collaborate in this effort. 

Objective B: Foraging requirements of breeding murrelets. A pilot effort examining the 
relationship between murrelet distribution during the breeding season and available prey will be 
conducted in the Naked Island Archipelago. Systematic surveys of murrelets in the nearshore 
environment will be coupled with hydroacoustic techniques for estimating relative prey 
abundance. This endeavor will be in conjunction with the proposed study of nesting murrelets at 
Naked Island. 

Estimated Duration of Project: This will be a one year study. 

Estimated Cost per Year: 250K per year. 

Other Comments: None 

Name, Address, Telephone: U.S. Fish and Wildlife Service 
1011 East Tudor Road 
Anchorage, Alaska 99503 
(907) 786-3494 
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EXXON VAWEZ OIL SPILL TRUSTEE COUNCIL 

FORMAT FOR IDEAS FOR RESTORATION PROJECTS 

Title of Project: Feeding Ecology and Reproductive Success of Black Oystercatchers in PWS 

Justification: (Link to Injured Resource or Service) The black oystercatcher is an obligate 
member of the rocky intertidal community. . Thus, deleterious effects of the spill resulted in 
reduced productivity of the Prince William Sound (PWS) population. Additionally, intertidal 

. prey organisms of the oystercatcher experienced diminished productivity and direct mortality. 
This project will provide information needed to protect suitable marine habitat for 
oystercatchers, monitor the natural recovery of the P'NS population and explore the role 

· oystercatchers play in the recrivery of invertebrate species. This project addresses general and 
avian-specific needs in several ways. Firstly, elucidation of the predation role that black 
oystercatchers have on structuring intertidal.invertebrate assemblages directly responds to a shift 
of emphasis from a species-directed approach to a community-directed approach and forges a 
link between predator-prey consequences of the spill. Coupling the role of predator and prey 
with the influence of environmental factors will provide some mechanistic answers to the 
question of exactly how oystercatchers were affected by the spill. If hydrocarbons persist in the 
oystercatchers' environment, future reproductive percussions may occur. Secondly, monitoring 
the reproductive success and the pair occupancy of oiled sites will document the natural recovery 
of an obligate, intertidal predator. 

Description of Project: (e.g. goal(s), objectives, location, rationale, and technical approach) 
Work assessing the reproductive success of PWS black oystercatchers ·was initiated on Green 
Island and Montague Island in 1989 and continued at these sites, as well as at Knight Island, in 
1991. Information collected in 1991 was used to determine habitat requirements of breeding 
oystercatchers. Breeding pair density greatly differed between Knight Island and 
Green/Montague Island. Elevation and shoreline type were largely responsible for these 
differences. Reproductive variables of oystercatchers were also contrasted between oil-impacted 
and oil-unimpacted sites (1989 and 1991). Oiling of beaches affected oystercatchers in various 
ways. Data from 1989 indicated that the relative egg volume of clutches in impacted sites was 
lower than clutches in unimpacted sites. Although clutch size, hatching success or fledging 
success did not differ between these-same shorelines, growth rates of chicks in 1991 were 
significantly lower on impacted shorelines than on unimpacted shorelines. Higher mortality of 
mussels on impacted shorelines than on unimpacted shorelines did not translate to a difference in 
the quantity of food delivered to chicks. Some segments of the PWS oystercatcher population 
appear to be recovering. The number of breeding pairs on impacted Green Island increased by 
50% between 1989 and 1991 while no change occurred on unimpacted Montague Island. 
Further information is needed to monitor the oystercatcher recovery, particularly on Knight 
Island, and to examine the predation pressure oystercatchers exert on invertebrate prey 
populations. Specifics objectives of this project are: 
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1. Further develop habitat models and test those produced in 1991; 
2. Continue.to monitor the population recovery, reproductive success and chick growth rates of 
PWS oystercatchers at impacted and unimpacted sites and determine the role predators may play 
in oystercatcher recovery; · . . 
3. Determine. if the. continued persistence of hydrocarbons in mussel beds is being transferred to 
chicks and may be responsible for depressed growth rates; 
4. _Compare the foraging ecology of black oystercatchers on impacted and unimpacted shorelines 
and elucidate the role that oystercatchers play in structuring the intertidal invertebrate community 

· and the effect they may have on population recovery of their prey species. 

Project Methods: Study methodology ·will primarily follow previous plans. From mid May to 
late August, two field camps will be used to monitor the reproductive success of oystercatchers. 
Habitat vciriables of nest sites and foraging territories will be measured. Foraging of adults will 
be quantified during incubation .. Deliveries of prey items to chicks will be recorded at sites not 
sampled in 1991. Chicks will be banded when 2!..7 days old and will be reweighed twice before 
fledging. At 2!_25 days, blood samples will be collected from chicks. Standard Operating 
Procedures of the Coastal Habitat Project will be implemented to a.Ssess prey density in 
oystercatcher foraging territories at the beginning of the season and at the end of the field 

. season. Density of invertebrate prey items will also be quantified at impacted and unimpacted 
sites. Samples of mussels will also be collected for hydrocarbon analysis. Shell collections 
from territories not sampled in 1991 will be used to determine the size structure of invertebrate 
species taken by oystercatchers. Predation on oystercatcher nests will be monitored during ' 

· incubation and chick-rearing phases. 

Estimated Duration of Project: This project can be accomplished in 2 years. 

Estimated Cost per Year: Year 
Cost 

Other Comments: None 

Name, Address, Telephone: 

1993 
125k 

1994 
125k 

U.S. Fish and Wildlife Service 
1011 East Tudor Road 
Anchorage, Alaska 99503 

(907) 786-3494 
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June 1, 1992 JUN 0 4. REG]·. 

Mr. Dave Gibbons 
Acting Administrative Director, Restoration Team 
645 G. street 
Anchorage, Ak. 99501 

Dear Sir: 

Document ID Number 
~~(2hCJ/:i.IO~ 

:{t2 WPWG 
8·93 WPWG 

ri-RPWG 
CJ D·PAG . 

0 E·UISC. 

This letter offers testimony for possible use for the Restoration 
Framework - Exxon Vald~·z Oil spill Restoration Plan. 

I am a property owner on Shuyak Island where, oil from the spill 
did touch my property with minimal damage, if any. 

After a lifetime in the Kodiak Isl~nd group ~nd activity on Shuyak 
Island since 1928, it wasn't hard to observe the flight patterns of 
birds coming of the great arc of the Gulf of Alaska, stopping in 
Shuyak near my place, then at other times observed at Kiziuyak Bay 
or other areas ori their way to the south end of Kodiak where they 
cross the Shelikof Straits and find the pass to Becharoff Lake and 
beyond. 

My concern is with the diminishing returns of these flights after 
the spill resulting in a smaller percentage available along the 
route for subsistence users and the building of a program to scout 

· and catalog and possibly propagate this chain of life for a ten 
year period which would .involve biologists, ornithologists and the 
like. The results' of such a program should be aimed at recovery of 
the species affected by the spill along the route and continued 
good use for all Alaskans from the chain of life. 

I consider the acquisition'of land secondary unless it directly 
helps to advance the promotion of the species invoived. 

-~n~ 
303 Wilson street 
Kodiak, Alaska 99615 

cc: Alaska Federation of Natives 

-I 
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EXXON VAWEZ Oll.. SPll..L TRUSTEE COUNCII.:. 

FORMAT FOR IDEAS FOR RESTORATION PROJECTS 

Title of Project: Monitor Population Status of Seabird Nesting Col01nes in the Spill Zone 

Justification: (Link to Injured Resource or Service) More~ 30,000 carcasses representing 
over 90 species of birds were collected the spill zone in 1989. In addition, both direct and 
lingering population effects of the spill have been demonstrated in NRDA studies on cormorants, 
harlequin ducks, biack oystercatchers, black-legged kittiwakes, arctic terns, marbled murrelets, 
common m~ and pigeon guillemots. There are about 320 colonial seabird nesting colonies in 
the spill zone that contain about 1.121 million breeding seabirds. 

The Exxon Valdez oil spill killed many seabirds in Prince William Sound (PWS) and northern 
Gulf of Alaska. This prompted the recensus of selected seabirds at selected seabird colonies in 
the PWS, Chiswell, Barren, ~odiak, Semedi, and Ugiaushak islands, and the upper southside 
Alaska Peninsula. ·Some of the colonies recensused had been censused between two and six 
times since 1983, and provided a baseline to assess population trends. However, most colonies 
in the spill zone weie not surveyed after the spill, have not been censused for several years, and 
have a weak baseline of historical data. In addition, past surveys used census methods that are 
considered inadequate today; e.g., replicate counts were not used. 

Description of Project: (e.g. goal(s), objectives, location, rationale, and technical approach) 
This project would be designed to census breeding colonial seabirds (except murre and PWS 
pigeon guillemot colonies) in the oil spill zone (Prince William Sound, outside coast of the Kenai 
Peninsula, Kodiak Island, and upper southside of the Alaska Peninsula) to determine their 
population status. · 

Project Methods 

The first year all colonies in the PWS except pigeon guillemot colonies area will be censused. 
The murre colonies in the spill zone and the pigeon guillemot colonies in PWS will be surveyed 
as a ongoing objeetives of the complimentary murre and guillemot studies. 

All colonies will be censused using standard Fish and Wildlife Service (FWS) methods for land
based and boat-based censuses of breeding colonial seabirds. Colony catalog forms used by the 
FWS will also be completed and data entered into the Alaska Seabird Colony Catalog Database. 
Total populations of all seabirds (except noctumals) at each colony will be estimated. In 
addition, established census plots will also be censused where they exist. Photograph and video 
documentation will be completed to evaluate future changes in colonies and to assist in 
establishing population estimates. 



Estimated Duration of Project: Two years. 

Estimated Cost per Year: lOOK per year. 

Other Comments: None 

Name, Address, Telephone: U.S. Fish and Wildlife Service 
1011 East Tudor Road 
Anchorage, Alaska 99503 

(907) 786-3494 
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FORMAT FOR IDEAS FOR RESTORATION , 

Title of Project: 
Bald Eagle Nesting Surveys - Alaska Peninsula Pacific Coast 

Justiflcatlou: (Link to Injured Resource or Service) Bald Eagle nesting surveys were conducted during 
1989 and 1990 along the Pacific Coast of the Alaska Peninsula as part of the Fish and Wildlife Service 

low-u surve s would rovide a better understandin of the long 
term effects of the spill on eagle production distr u on a ong the impacted portion of aska en nsula 

~tfafl· of Project: (e.g. &oal(s), objectives, locati~, rationale, and technical approach) 

TI!.~ .. 9.~<!-1 ... <?.~ ... t~~~~--~~;y~l:! ... ~!?.\l.~.~ .. £~ .. ~.~ .. ~.?.~P.~:.: .. .:.~~~-==""~::.~~."~~.~=-~~-=~~~.!!.C:!:?. .. ~~".:.?.~.: ... ~~""~.::?L~~~---~~jectives 
to include: a) determine location and distribution of eagle nests along the impacted portion of the 
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Alaska Peninsula Pacific coast; b) monitor reproductive success from egg to fledging; and c) collect 
••h•••~•••n••"•••••~·-·•-·•••·-...,•u•••• ••--•--••• ••--u•••••••M-••••••••••••-----.. •-•u_..,H....,•-"•tu-+t•.,."••M•No.., ___ .,..,.,.,.., __ :..,_ •• ._,,. • .,,., .. _u .. •Uft--"U•••a•"*"'•'•nu••••• 

abandoned eggs for hydrocarbon analysis. Study location would be the northern border of Becharof Refuge 
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Hughes 500 helicopter on pop-out floats with 1-2 trained observers. Surveys would be flown once during egg 
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incubation (May) and once during the fledgling stage (July), taking approximately three flight days 
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for each survey. 
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Name, Address. Telephone: 
Ronald E. Hood, Refuge Manager 
Donna Dewhu~st, Wildlife Biologist 

u. S. Fish and Wildlife Service 

Alaska Peninsula/Becharof National Refuge Compiex 

P. 0. Box 277 

King Salmon, Alaska 99613 
(.907) 246-3339 
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. &Dd. .Uqf:Stidnl will.aot be· p:opriecary, -&Ad you 
· wiU ace be ,;vcn .my ex.chwve right. or privileJ~ to 
·them. 
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• VALDEZ .OIL SPILL TRU~OUNCIL 

fORMAT FORm~ FOR RESTORATION~~~!..----.... 

Title of Project: 

and Catalo ue 

Justlf"u:atlon: (Link to Injured Resource or Service) · . 

.Many eagles were lost to the oil spill this project. will give baseline data 
on individual birds. 
Description ot Project: (e.g. &oal(s), objectives, .location~ iadonale, and technical approach) 
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Name, Address~ Telephone: 
Kodiak National Wildlife Refuge 

1390 fu1skip Riyer Road 
Kodiak, Alaska 99615 
(907) 487-2600 
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 

Long-term Population Monitoring for Bald Eagles i.Q: tl;le Exxon Valdez Oil 
Spill Area 

JuStification: (Link to Injured Resource or Service) 
To determine the population level effects of the loss of the 1989 nestling production and older eagles 
caused by the Exxon Valdez oil spill, estima~ are needed for the normal annual production, 
survival of each age class, and the av~rage age when eagles first breed. During damage assessment 
studies, information was collected on reproductive success for one year that was strongly infiuenced 
by the oil spill and for a second year that .D:mi b.e normal. Data is available for survival of adults 
and for one cohort of young durfng their first and .second years of life. Insufficient time has passed 
to detennine the survival of eagles between. 2 years old and the time they become sexually mature . 

. The average age of first breeding is unknown .. In unregulated populations in the eastern U.S., 
adults often brOOd in their fifth year. However, density dependent factors may play a role in the 
more densely populated habitats of Alaska, significantly delaying the time when a maturing eagle 
can successfully compete for a breeding place. All of these factors need to be determined to 
understand the effect of the loss of both nestlings and sexually mature adults .that were killed during 
the spill. 

d Eagles are relatively unique among the species impacted by the oil spill, having a delayed 
sexual maturity and relatively long life spans under normal conditions. Population level impacts 
may not be readily apparent due to the slow population turnover rates in Bald Eagles. For example, 
experiments have been conducted in southeastern Alaska for the last 10 years where the annual 
nestling production has been removed and relea$ed in the eastern United States to augment depleted 
populations there. The effects of the removal have been monitored and compared with a 
neighboring area where no young were removed. It was not until the fifth year of the study that 
differences in reproductive parameters were noted between the experimental and control areas. 

A huge investment in time, resources, and money was made to capture and radiotag a large sample 
of Bald Eagles from 1989 to 1991, as part of the damage assessment process. At least 80 of these 
eagles. are still alive with functional transmitters that will continue to operate for up to three and a 
half years from now. · Research conducted on radiotagged eagles during the past 3 years has 
provided important data for survival. Some of these individuals have been followed as nestlings 
since 1989. A delay in itiitiating this project will result in the loss of these transmitters as their 
battery life is consumed, and a valuable investment will be wasted. 

Project Description: This study would be a continuation of work initiated during the assessment. 
To further evaluate the impact of EVOS and document recovery of Bald Eagle populations, it is 
necessary "to determine age-specific survival, and age" of first breeding for a representative segment 
of the Bald Eagle population in the spill area. Because the impacts to Bald Eagle reproduction were 

It apparent in Prince William Sound (PWS), this study will be conducted within PWS. These 
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___ ta will be used to prepare an accurate model that will show the extent and duration of the injury 
sustained by Bald Eagles and document recovery of populations in the spill area. 

We propose to conduct a population survey in three areas once every three years beginning in 1993: 
Kodiak/ Afognak, Alaska Peninsula and PWS. This would result in two estimates for each area over 
a period of six years and provide a good basis for the population model. 

Up to 40 subadult and 10 adult Bald Eagles will be radio-tagged during the first 3 years of the study 
using transmitters designed to last at least 5 years. Transmitters will be equipped with mortality 
sensors. Tagged birds will be relocated at least monthly from fixed wing aircraft. Eagles at least 5 
years old will be. monitored during the breeding season to document breeding efforts and success. 
Survival rates will be calculated using the Kaplan-Meier procedure. 

Data collected during the telemetry work would be used to develop a population model for Bald 
Eagles. Existing stochastic models for Bald Eagle populations use random derived estimators, not 
estimators from observed parameters and deviations in normal wild populations. Data do not exist 
for age at first breeding, age specific survival rates for all age classes from hatching to maturity and 
for the portion of the population that breeds; all critical parameters in the development of a realistic 
model. The collection of these data over a ~riod of years would allow the development of a model 
that uses observed variation rather than randomly generated variation. 

ration of Project: The study needs to be continued through at least one Bald Eagle generation. 
_d Eagles have been assumed to take at least five years to mature sexually, but the actual value is 
unknown. Other birds of shorter generations also take several years after their first breeding 
attempt to achieve nest success rates of established breeders. It seems likely that an extended study 
is indicated to encompass at least one generation and obtain an adequate sample to estimate survival 
and age at first breeding. Because of the length of time it takes for eagles to acquire adult plumage 
characteristics, and the delay expected before physiologically mature eagles breed, we recommend 
that the study be continued for six years. 

($K) 
Estimated Cost per Year: 1993 1994 1995 1996 1997 1998 

115 117 112 84 84 84 

Other Comments: Parts of this study (e.g., radiotelemetry, salaries) could be combined with the 
"IdentifiCation and Protection of Important Eagle Habitats" study. Conducting these studies 
simultaneously would reduce logistic and personnel costs. 

Name, Address, Telephone: U.S. Fish and Wildlife Service 
1011 East Tudor Road 
Anchorage, Alaska 99503 

(907) 786-3494 
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Title of Project: Monitor productivity of bald eagles in Prince William Sound, Kodiak 
Archipelago and Alaska Peninsula Pacific Coast . . 

Justifi,cation (Link to Injured Resource or Service): Bald Eagle reproductive studies were 
·conducted in the spill area in 1989 and 1990. Iri 1989, about 85 percent of eagle nests in oiled 
areas failed to produce young. Reproductive success improved in. 1990, and estimates of damages 
have been based partly on a· comparison of reproductive su~s between 1989 and 1990. However, 
it is not known if reproductive rates observed in 1990 were normai, or if there were continuing . 
effects of the spill. Results of hydrocarbon analyses of bald eagle eggshells and prey remains in 
1990 suggest there was continuing contamination that might have affected reproduction. No nest 
surveys were conducted in 1991 or 1992 .. At least one additional year of data on bald eagle 
reproduction is needed to better evaluate 1) whether 1990 reproductive rates were "normal", 2) 
document recOvery, and 3) provide reproductive estimates necessary to model the extent and 

. duration of injury. Because the impacts to bald eagle reproduction were most apparent in PWS, this 
study will focus on PWS. 

Description of Project: Bald Eagle nests will be surveyed in Prince William Sound, Alaska 
Peninsula, and Kodiak Archipelago during the nesting season. · Dependent upon the geographic 
area, combinations of the following activities would be undertaken: (1) Activity surveys will be 

·· nducted by helicopter in mid-May to determine occupancy, and (2) productivity surveys will be 
· nducted in late July aild early August to determine nest success and count chicks. These surveys 

will provide a standard estimate of the reproductive parameters for this population. The study area 
in Prince William Sound will incorporate. a sample of about 300 eagle nests that were surveyed in 
1989 and again in 1990. Study design ·has yet to be accomplished for the other geographic areas. 

&timated Duration of Project: The study is proposed for one year. However, it should be 
continued at least one additional year to assess natural, annual variation in reproductive success. 

&timated Cost per Year: 153 K 

Other-Comments: This study will yield information required for the Population Monitoriitg~ .. " 
study, and both studies would benefit ifcombined. Also, parts of this study (e.g., salaries, fuel 
caches) could be coordinated with the "Identification and Protection of Important Eagle Habitats .. " 
and "Population Monitoring ... " studies. Conducting these studies simultaneously would reduce 
logistic and personnel costs. 

Name, Address, Telephone: U.S. Fish and Wildlife Service 
1011 East Tudor Road 
Anchorage, Alaska 99503 
(907) 786-3494 
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EXXON VALDEZ OIL SPILL TRUS1EE COUNCIL 

FORMAT FOR PUBLIC IDEAS FOR RESTORATION PROJECI'S 

Title of Project: Determine the Status of Bald Eagle· Populations in Oiled Nation 
Parks. 

DocumenliD Numh · :: 
3f 

Q A· 92 WPWG~;: 

lt B • -~3 WPW~ 
0 C· RPWG 
0 D·PAG 

· · . E ·MISC. Justification: Preliminary results from damage assessment studies conducted by th"""',._ ___ _, 
S. Fish and Wildlife Service have shown that oil contam~nation of the intertidal habitats 
used extensively by breeding, wintering and migrating bald eagles have resulted in 
impacts to these birds. Conservative estimates of total mortality of bald eagles due to 
the Exxon. Valdez oil spill is 553. ·Bald eagle nesting surveys revealed a significantly low 
nest success and productivity in Prince William Sound with approximately 69% of 
occupied nests failing in 1989 and 43% failing in 1990. A conservative estimate of lost 
production. in 1989 was 133. chicks. HydrOcarbon analysis of addled eggs, prey remains, 
blood and feathers 1989 and 1990 indieated exposure. Two of three eggshell samples 
collected in 1989 on the Alaska Peninsula and Kodiak area were exposed to 
hydrocarbons. Concentrations of uric acid in blood serum from adult eagles in oiled 
areas were higher than those from unoiled areas in 1989. Eggs collected in 1990 in the 
eastern Sound also indicated exposure to petrogenic hydrocarbons. 

The extensive oiling of Kenai Fjords National Park and Katmai National Park is well 
documented. Many bald eagles are known to forage and nest in these parks. If bald 
eagles in Prince William Sound were injured by the oil it is reasonable to project some 
degree of injury to those which occupy suitable habitats in these park units. Expansion 
of the bald eagle study affords the opportunity to extend this important injury 
investigation to other major spill-affected areas: the Kenai and Alaska Peninsulas. 

Description of Project: Determine the habitat use, population status and r~productive 
. activity of bald eagles in Kenai Fjords and (coastal) Katmai National Parks. Cooperate 
or combine with ongoing eagle efforts to assure compatible census and habitat 
evaluation techniques and m3ximum efficiency. 

It would be a purpose of this expanded study to provide information necessary to the 
Trustee Council and the National Park Service in order to justify limiting or controlling 
human activities disturbing to bald eagles during critical life cycle stages. 

Estimated Duration of Project: Three years. 

Estimated Cost per Year: $80,000 per year. 

Other Comments: None. 

For Further Information Contact: Dan Hamson, Chief, Coastal Programs Division, 
National Park Service, 2525 Gambell Street, Anchorage, Alaska 99503, (907) 257-2526. 
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USE AND PRODUCTIVITY OF BALD EAGLE NEST SITES 
OF THE KODIAK ISLAND ARCHIPELAGO 

EXXON VALDEZ OIL SPILL SETTLEMENT FUND STUDY PROPOS 

q:;_O{_f0/65 ~ 

Q A·S21PWG 
lYB·93 IPWG 
0 CaRPWG 
0 D·PAG 

OBJECTIVES; E ISC 
Kodiak National Wildlife Refuge proposes the . developme...,_. """ ..... • --..Q.....J 
productivity catalogue to be used for monitoring productivity of 
individual bald eaqle pairs nesting on the Kodiak Island Archipelago. 
Coastal-refuge habitats at high risk to exposure to oil spill impacts 
and enviromentally sensitive areas would receive priority with 
additional nonrefuge areas receiving coverage on an opportunistic 
basis. · 
These data would allow area specific monitoring of bald eagle 
productivity, and assessment of enviromental and developmental impacts 
on Kodiak's bald eagle population. 

EQUIPMENT REQUIRED: 
The principal components in development of the productivity catalogue 
are: .. 
Portable digital tape recorders and 'sound equipment to obtain voice 
~ecordings of breeding adult bald eagles in attendance of active nest 
sites. Follow-up aerial surveys to determine number of young eagles 
fledged.. Computer vo~ce print analysis of the tapes and computer 
cataloguing to identify individual bald eagles in subsequent years. 
~unding for subsequent annual surveys and voice print collection will 
'e sought from u.s. Fish and Wildlife Service. 

EQUIPMENT COST (thousand $): 
Digital tape recorders and boom microphones 
Audio tape analysis and computer cataloguing. 
Transportation (refuge vessel} and Aircraft, cost 

TOTAL 

JUSTIFICATION: 

$ 5 
$25 
$25 

. -
$55 

Nesting bald eagles are susceptable to both enviromental and man
induced impacts • Determining the loss of one or both members of a 
breeding pair of bald eagles, and shifts in nest use are normally not 
possible but are essential in assessing changes in bald eagle 
productivity. Radio telemetry has allowed for short term monitoring 
of individual pairs of nesting bald eagles. Since bald eagles live up 
to 50 years in captivity, breeding activity in individual pairs could 
exceed 25 years. However, identification of breeding pairs of bald 
eaqles throughout their lifespan has not been possible in the past. 
Voice printing allows for the determination of breeding longevity, 
nest shifting, and breedinq success of individual breeding bald eagle 
pairs. These data would provide the basis for evaluating the 



"' . 
factors the influence bald eagle nesting success and productivity. The 
development of a bald eagle vo±ce print catalogue would also serve to 
identify critical habitat areas (other than nesting habitat) and 
establish their importance to productivity and population status of 
Kodiak bald eagles. 

DocalliDNIIDUr 
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0 A·S2 WPWG 
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Q D·PAG 
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. . 
1993 PROJECT SCORING SHEET 

Critical Factors 

Potential projects must meet all of the following to be considered further~. ~-check the blank for "yes", 
"no", or "unknown". 

YES NO UNKNOWN 

1. Linkage to resources and/or services injured by the Exxon Valdez oil spill. 

/ '2. Technical feasibility.* 

/ 3. Consistency with applicable Federal and State laws and policies.* 

Comments: 

* Restoration Framework, 1992, pp 43-44. 

6 
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EXXONVAWEZOILSPILL TRUSTEECOUNCIL J:¥-· \.? 1(1 A·92 WPW~i. 
FORMAT FORJDEA FOR RESTORA-TION PR9JECTs _ 'lfiga WPVc~; 

0 c~RPWG 

Title of Project: Coastal Habftat Comprehensive lntartidaJ Monitoring Program a 0. PAG 

Justification: 0 E ·MISC. 
The COastaJ Habitat study showed damage to the intertidal cammunity iri aZl three oil-spa11 rPl"'~~.---
Prince Wilftam Sound, Kenai Peninsula, Kodiak{ Alaska Peninsula . The impacts by tidal height 
and by species were different in ttle three regions. In 1991 ~ some species showed signs of the 
recovery process wtu1e others continued to decfme or showed no sign of recovery. 

Description or Project: 
C-oals and Objectives: The goal of the study is to conduct a comprehensive monitoring program 
of intertidal communities in the area impacted by the EVOS. To be comprehensive, the study wm 

. include eiled cind matched control sites (already established), from which we have a valuable 
historical record of post-spill data, in ail three regions impacted by the oil spill, and a variety of 
habitats (e.g. sheftered rocky~ c6arse textured). Wrttlin these sites, we will focus en the 
recrufunentand population dynamics of key species as determined by their role in the communft:y 
{indicator species. spatial dominants. annual vs perennial algae, grazers, prodators). 

Location: 
The study would be conducted in all three oil spill regions or could be conducted in one or two 
regions per year. 

Rationale: See Justification and Goals. The Coastal Habitat sites were not visited in 1992. A 
selected subset of matched oiled and control sites should be monitored to detennine Hie extent 
to which recovery is occurring, or not occurring, among ITlEior intertidal specles. The greater the 
period between visits to quantify recovery or continued impacts. the more difficult it will be to 
relale the findings to the oil spill and to cf!Stinguish between oa spiU ln'lpacts and natural events. 

Approach: A subset of matched ~ites in Sheltered rocky and coarse textured habitats wm be 
studied. We wiU utilize a repeated measures design for floral and faunal censuses in existing 
permanent quadrats to track recovery. Key organisms will be identified and counted in ihe field 
and the data recorded on-sfte. To analyze interannual recruitment variability, supplemental 
quadratS wm be cleared each year (sheltered rocky only). 

Estimated Duration of Project . 3 years 

Estimated COSt per Year: $1,650,000 

Other Comments: Dr. Mike Stekoll will participate in this project. 

Name. Addre5Ss Telephone: 

Or. Ray Highsmith 
Institute of Marine SCience 
University of Alaska Fairbanks 
Fairbanks,. AK 99775-~ 080 

Oil.spill.restcra1ion is a pltllic procssa. Ywr ideas an:1 
SlQJastDns wfD not be proprfetary. and you will not be 
given any'axcl:Jsive right or privilege to tMm.. 
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' . 
PROJECT SCORING SHEET 

Critical Factors 

I-.....,..-

Potential projects must meet all of the following to be considered fQrther. Check the blank for "yes", 
"no", or "unknown". 

YES NO UNKNOWN 

/ 1. Linkage to resources and/or services injured by the Exxon Valdez oil spilL 

/ 2. Technical feasibility_* 

/_ 3. Consistency with applicable Federal and State laws and policies.* 

Comments: 

* Restoration Framework, 1992, pp 43-44. 
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EXXON VALDEZ OIL SPILL TRUS1EE COUNCIL 
Restoration Projects for 1993 

Recovecy Monitoring of Intertidal Oiled Mussel Beds in Prince William Soimd 
and the ~ulf of Alaska Impacted by the Exron Valdez Oil Spill. 

High eoncentratidns. of oil in mussels (Mytilus 
mussel appear to a to continued .reproductive failure of 

harlequin) ducks in western Prince William Sound (PWS), damage to oystercatchers, and elevated 
mortaliti~s in juveriile sea and river otters- all of which feed on mussels. The presence of these 
contaminated beds is also of concern for human subsistence; · · 

: 1992 
goals of project are to estab~h the geographic extent and of oiling of densely 
packed mussel beds in PWS and-the Gulf of Alaska (GOA); (2) to document within site variation 
of oiling levels; and, (3) to test the feasibility of a minimally intrusive restoration technique, 
monitor Qhanges in petroleum hydrocarbons (Hcs) in mussels and underlying sediments and to 
measure physiological recovery in mussels. 

Proposedlgoals and objectives for 1993 are (refer to 1, above) to follow recovery in all densely 
packed. m;ussel beds that have been previously documented and to sample any newly discovered 
potential contaminated beds; (refer- to 2 and 3, above) monitor recovery in mussel beds 
manipnla1ed under this project in 1992 and by AK Department of Environmental Conservation; 
and, (refer to 2 and 3, above) using current data from- within site sampling, test different 
restoration teclmiques which are directed toward only those areas which show extremely high 
evels of ~ntamination and document chemical and biological recovery of HC levels in mussels 

.. md unde~lying sediments. 

NOAA•s Auke Bay Lab ~as now successfully established a fast screening method (UV 
Fluorescepce) for sediment petroleum hydrocarbons (tum around time for data is -lo d). Using 
this technique, we have documented that HC distribution within an heavily contaminated mussel 
bed appe~ to be quite patchy and probably related to grain size of the sediment more than tidal 
height. RJapid receipt of HC data will allow targetiil.g manipulative areas in a timely manner. 

3 years 

~ ~ C!l 

~ HC analyses, vessel charter, logistics) iii: !I: :r:: c:J .., Q.. lf c-... en a: :IE 
CA 

~ 
• • • . 

< c.:> c:::a LU 

c::J r:J CJ c:J 

will necessarily have other components which are specifically oriented toward higher 
'-V1J.')UJLJ.LIO',L;':t (humans, sea and river Otters, oystercatchers, harlequin ducks); this focuses On chemical 

habitat and biological recovery of the target prey items • i. e. mussels. 

NOAA/NMFS Auke Bay Fisheries Lab 
11305 Glacier Highway 
Juneau, Alaska 99801-8626 



/ 

COVER WORKSHEET FOR 1993 IDEA SUBMISSIONS 

-----~--Checked for Completeness 

N 

RANKING 

~D stamped/Input completed 
./'Name . 
....-Affiliation 
_rCosts 

Category 

-0&~ 

Lead Agency 
Nc)A-A-

Cooperating Agency(ies) 

{)OJ:, -IJPs., 

Passed initial screening criteria 

H M L Rank Within categories 

H M L Rank overall 

Project Number - if assigned --------------------------



1993 PROJECT SCORING SHEET 

Critical Factors 

Potential projects must meet all of the following to be considered further~· ,Check the blank for .. yes", 
"no", or "unknown". 

YES NO UNKNOWN 

/ 1. Linkage to resources and/or services injured by the Exxon Valdez oil spill. 

/ 2. Technical feasibility.* 

3. Consistency with applicable Federal and State laws and policies.* 

Comments: 

* Restoration Framework, 1992, pp 43-44. 

6 
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EXXON VALDEZ OIL SPILL TRUS1EE COUNCIL EY B-93 WPWG 

FORMAT FOR PUBLIC IDEAS FOR RESTORATION PROJECfS 0 C .. RPWG 
Q D·PAG 

Title of Project: Recovery Monitoring of Intertidal Oiled· Mussel :S.eds Outside of Q E. MISC. 
Prince William Sound Impacted by the Exxon Valdez Oil Spill .. · .. · · 

Justification: The highest oil concentrations in anim~ls or sediments in 1991 were found 
in mussels and undedying substrates from oiled mussel beds in Prince William Sound 

· (PWS) (Babcock, 1991 status report on oiled mussel beds). The oiled mussel bed study 
of 1991 exposed a potentially serious pathway of oil to predators higher in the food 
chain. 

Description of Project: The primary objectives of this study will be to further describe 
the geographical extent of oiled mussel beds within the spill zone of the Exxon Valdez 
spill, follow the chemical recovery of untreated mussel beds, and, as indicated by results 
of the 1992 Oiled Mussel Restoration Study (#103), test recovery of beds following 
mechanical treatment. 

The 1992 Oiled Mussel Restoration Study, whose results are not yet available, is 
examining the geographical distribution of oiled mussel beds within Prince William, 
Sound and at a selected subsample of sites along the Kenai Peninsula, the Alaska 
Peninsula and the Kodiak Archipelago. Due to budget cuts, the number of sites to be 
sampled was reduced. Dependent upon the results of this year, additional candidate 
sites would be sampled, and possibly other sites outside of PWS would be tested for 
·mechanical treatments and recovery monitoring. The methods used in 1991 and 1992 
would be contjnued unless modifications were deemed appropriate. A combination of 
ultraviolet (UV) screening and gas chromatograph/mass spectroscopy (GC/MS) will be 
used to reduce analytical costs. The 1992 project component examining oiled mussels 
outside of PWS was a cooperative study involving the National Park Service and NOAA 
(the Auke Bay Lab). 

Estimated Duration of Project: One year (dependent upon results of 1992 and 1993 
studies). 

Estimated Cost per Year: $175,000. 

Other Comments: Any study of oiled mussel beds outside of PWS should be 
coordinated with continued study of PWS oiled mussel beds. The scope and specific 
plan for this study will be dependeQt on interpretation of results of the 1992 Oiled 
Mussel Restoration Study. 

For Further Information Contact: Dan Hamson, Chief, Coastal Programs Division, 
National Park Service, 2525 Gambell Street, Anchorage, Alaska 99503, (907) 257-2526. 
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1 z_CJ b r o z)o-tJ{ 
1993 PROJECT SCORING SHEET 

Critica1 Factors 

Potential projects must meet all of the following to be considered further. Check the blank for .. yes", 
"no", or "unknown". 

YES NO UNKNOWN 

v -- 1. Linkage to resources and/or services injured by the Exxon Valdez oil spill. 

..;_ 2. Technica1 feasibility.* 

li._ 3. Consistency with applicable Federal and State laws and policies.* 

Comments: 

* Restoration Framework, 1992, pp 43-44. 
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EXXOi:r YALDEZ OIL SPILL TRUSTEE Cvu1~CIL 

FORMAT FOR IDEAS FOR RESTORATION PROJECTS ~ ~ 
c· .. ' 

. A-1~· «41..,.... 

Justification: (Link to Injured Resource or Service) 

Description of Project: (e.g. goal(s), objectives, location, rationale, and technical approach) 
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Estimated Duration of Project: _L-f----:.>-""'-S..::YJ".fl.e .... A.~.L"'"a-:-=:;...._ ____ ...._ _____ _ 

EstimatecJ Cost per Year: __,_i>'--..:I .... I~o+-1 -~:.~-;;;;..-~ _ ___;.. __________ _ 

Other Comments: _ ......................................................... : ....................... ·-····-················································ ... ···-··-········--······························ 
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. ' 

l Oil spill restoration is a public process. Y o~r ideas · 
e. 8Ild suggestions will not be .proprietary. and you 

will not be given any exclusive: ~gbt or privilege to 
them. 
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Co stof Resources Associates 
210 Camino Vida Robia. Suite l 

Carlsbad. CA 92009 
'(619) 438·0588 

9 June 1992 

Ur. U.avc Uibbom; 
E~xon Valdez Oil S ill Restoration Te~1m 
645 ''G" Succt ~ 
Anchorage, AK 99_ 01 

Dear Dr. Gibbons: 

Documtnt ID Numbr 
92oc,tog.30 

a A·92 WPWG 
9" B • 93 WPWG 
C C· RPWG 
a D·PAG 
a E·UISC. 

Enclosed are sever4-tl iue.as for restoration projects to be conducted 
in 1993. Thank you for the opportunity to pre.sent these. 

Thomas A. Dean, P 1.D. 

cc: Mr. M·ark Fr kcr 
· Dr. Art W~ir ~r 
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EXXON V. LDEZ OIL SPILL TRUSTEE COUNCTJ. 

IDEA. FOR RESTORATION PROJECTS 

Tille of l'roj<·<·t: F.xpt~rinu:nt;il I::va1 ation of the Oilc.d/Control Paired Design Used in As.,.essing Damag 
Recovery of. Intertidal and Subtid~l omm\lnities. · · 

Jus;tificatifm: (Link to Injured Rc,.;o rc.e or Smir.c) 

Document 10 Numhr 
7} '2.0(, I 0 2} 0-

Q A-92 WPWG 

trB·i3 WPWG 
0 C· RPWG 

ndD·PAG 
0 E·UISC. 

l>amaecl\ tn a variety of plant$ and a imals in the inrertichtl;tnd ,;uhtidal c.ommunitie-.s of Prince William Sound 
have bcl~n (,lhscrved as the result uft c llX.XON V/\l.DEZ oil spill. Some ofthe damaged p<.lpulations are 
app:u·ently l'c:covcring, while others • rc nut. 

llcscription ol' Frojcct: {e.g. goal(s), ohjcctivcs,loc.ation, ratic.lnalc technical approach) 
QQ.!l?: Evalualc thr! paired oiljcont ol s:tmpling design used to asse"" damages and recovery from the EXXON 
VALl>EZ oil spill. Al$0o refine ElH: ·ite.ria u~cd fur selection of an cxpcrimenll:l.l design and sampling sires to be 
usl:d in futurt'. spill m<.miluring. . 
Objective.: Test the assumption that nilcd and control sites selected for s~udy in constat hetbilat damage 
as;~e.ssment and T(,.~source recovery sl 1dics were );imilar except with respccl tn oiling. Define c:l'itcria that may 
lead tn selection of oiled and contra sites in fusurc monitoring. , 
1.oeaiion: Studi~s will be c<mduclcd in areas of Prince William Sound not impacted by the EXXbN VALDEZ 
oil spill. . 
Ratit'lnalc: The <}Uttnlit<ttive assessn ,,nt <.'fimp:tct~ of damages to bioloJ~ical rc.'\oUrC'.es in coastal habitats, as 
well a.s J'ecovcry from these. damage , relics on c.umparisons between selected oiled and cootroJ sites that were 
sampled after .the EXXON VAlJ>F. .• oil spill. Tht.: assessment of imp••ctli bas~.:d on this design rests on the· · 
C1Sl'umptiou tllat pairs of llilcd and c ntrol sites were similar e.xceJl[ for the presence of oil. Wichout 
independent e•·idencc in support uf his assumption, there \viii alwl:lys be. rhc suspicion that differ~.nces amo11g 
oiled C1nd Cllntrol sites 1nay have res lied fnlm some ii1hcrcnt diffcrc11c.e.s among sites rather than from oiling. 
A •stow rcc<.JVcrf c:Cluld also be intc preted 4tlii a re.sul£ of inl1eren1 differences unrelated to oiling . 
.!££.!mlcal Ap1)roaC".h: An oil spill sit 1\ll!ition model will be used to identiry set (Jf hypothetically ''oiled" sites 
within Prince William Sound. 1\ sul ~ct <lf the ·oiled" sites will be selected at random, and these sires will be 
\'isited. Paired •c~,mlrul'' sites will b selected that m:tlch the "oiled" sites as ckl~dy as possible. The sclcclion of 
th~: ·cvntrot· sires will be b:tsec.ll)n c itcria silnilar to those used in the se)ectioxt of control sites in the Coastal 
Habitat Di:lmagc: Assessment Sltldi ·. We will then sample and determine the population density of a variety of 
key indic.ator species at l><.1th "oiled" nd "control" sites, These will include both intertidal and subtidal species 
t1111l were 8ssesst:d as being severely d;tmagcd by the EXXON VALDEZ oil spill. In addition, a numher of 
other selected physic.~:~ I variables (eg tempera! un:, ~alinity, dep£h, slope, aspect) will be rneasured al each !iilc. 
Po$sihlc diffe1enc.cs between "uilcdh and ·•control" sites will be dctcnnined using slath:ticC:Jl melhod.s c.omparablc 
to I hose. u:o;ed U)' the Coasl;t! Hahitll d~'lmage a::.sessmcnt pror,ram. We will attempt to CX"plain possible · 
dif(crcnces among sites based on p ·skal differences among sites. 

•. 

F.stim.alt'd Duration of Project: On lo thrc.t: years 

J::sti•natrd C:osl ))cr Vr.ar: $150,000 

Other Coannu:nts: Logistical CllSls C r this project could be n~luccd by combining efflms with other Coaslal 
Habitat sampling progr&ms. 

Dr. Thomas A. J>can 
·co,islal Resources Associ;!lcs 
2270-1. Cl1mino Vida Roble 
Carlsh~d. CA 9201lY 
61 1,) I 43S·lb:S8 

Oil ~rill rc~tQr.!uion i~; u publi•· pM·c~~. Y(Jur ideas 

~nil S\•g:;cstions will ntn be prorllir.t;uy. and yPu will 

nm be given any c:xclu~ive rigtu or pri,ilcj:t to them. 
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Critical Factors 

Potential projects must meet all of the following to be considered further. Check the blank for "yes", 
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YES NO UNKNOWN 

1. Linkage to resources and/or services injured by the Exxon Valdez oil spill. 

2. Technical feasibility.* 

3. Consistency with applicable Federal and State laws and policies.* 

Comments: 

* Restoration Framework, 1992, pp 43-44. 
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~ u r! 1-"i!~-~ • .KI"rr'U:""':L,..,.: IB .... N-um-be-r 

EXXON VALDEZ OIL ~~?ILL TRUSTEE COUNCIL 

FORM'AT FOR DlEAS FOR RESTORATION PROJECTS 

Title oC Project: ····-~·· . -~ ·> Shorel:rne Assessment 

Justincatlon: (Link to Injured Resource or Service) · · 
Dete.nnine on an a.Imua1 basis the rondition rontam.inated ~aches 

..... 

q :;K;(o I'§:'§J o I 

0 A·92 WPWG 
tfB :93 WP\YG 
{J C· RPWG 
Q D·PAG 
Q E·MISC. 

Description of Projed: (e.J. goal(s). objectives, location, rationale, and technical approach) 
Ongoing monitoring of oiled beaches listed as contaminated sites. The goal being to 
assure.the-sTtes··are··returiiin~j"tci"pre:on--spin .. oonartrons~· .. Tiia··aoj~ctiVErWnt"bt!fttP/lslt .. each· .. 
·slie···aurln~j'"ifle .. summet"season~· ... 11ie·only·way-werwm·-oe-·aole·-ta-·tna1ntain .. 1t··eredtol·tr·· 
imaga··wnff'tnef.puoTic'fs·ta ... visiCeacfnso·ntaminate1f·'sire-b'rnrrrannuart~asts .. snd··prepare··· 

· 'ili'.written···reporf'listing .. tna·"conattion-of·uu~-oeraeti:-The··besr·m·eltio·d-wilt·btrto··establish··· 
a··lisling''of··eacn·o·e·actfstilf"oofitait'liri~fOif:-·'A··phyS'ii::at .. vlslt"tO--e·ach"Otth·ese .. beadles··will·
·oef·maae···r:i{"a"·tea:rrr-wno· .. wm-·t-on·duet···~r-soNey:···-·Th·e·:·survey:··wllt"'COnsist--ot··sorface· .. 
·qbservations·;··'photbgra-pns .. ·to·r··the .. ·permanent··record·~-··and-the·-dtgging· .. ot .. test·pits--·to .. 
'det~rmitn;-tne···depth"of--any··oit:· .. ·1t-is·~estimated·the·iirst·year-some .. SO"to··so·sites·1:hat·wif1 .. . 

· ·t5e··cliecR&"d .. durltlg··ye·ar··one~ ... -.................................................................. -................... - ................................................................... .. 

1t··ts··probabte .. that··eautr·year·the .. pubiic-·wiH··express··concerns .. about-specific··beaches·;· .. 
-should"there .. t:Je··sufflcient~·cause:·to··visit·one .. of·1h~-sites-the-team··would··sttempt-ta.. . 
·inclode-as .. many .. of-·these .. locations·-as .. possibfe-fot-St.:Jrvey·:---··-·· .. --------~···--· ........ - ................. . 

-...-..... _________ ......................... -........ -.... .. 

EstimAted Duration or Project: Four years with a p.rqject assessnent .at the end 
• 

~-Est.imated Cost per Year:Year J9000Lyear 2: sss.ooo.· :tear 3·$BQ'.QOO. year 4: $75 00< . . ,. . , . , 
Other Comments: .................. _ ................................................ :._ ..................................................... _ ............................................................. . 

••••••~••••••••••••••••••o•~••~••~t•• ooh4~0+•«•ou••.,•ouo•••-.o<t•••""'""u..,_.,,., .... ~,..u•o••••-•h•••••••••U•-.o•••••u•o ••••"••'-••• ""''""' -•••"'"""''*"'"u'"""•••n-••-••n•••••ohodiiO.c••••-••••••-•,.•••••uu•ooooo~""'"'•' o.••••• 

o •,,,.,.,._ •• •·•··••o•o•n•••••••kn-•••n•oohoo•uo•••••••hoO<nno.uo--•••••<oa•-n•oUooo•••••••o•o u~ ..... - o oou ~•• •••••u•oo••••••••• ••••no••••••"*"'"'"""-"''"'"'"'"''"""'•'•'UUO•••••••••·••o•0 '"'"''"'•••••••••• ••••••••<uu 

ooo 0 oo•o•o•••••··~•o•o•••''•••••••••••••OH,..,HOHo•o•ooOO""'"""''""*'"'*-UU••o ,.~_ • .,,.,,,,,, •• du•••UO•ooo•hno.ondoooOouoO 0 • "'"•• no OOo• o•O•O•••«•U"o•••••••• .. "•~•••" .. •O•o•~ .... ~-••o•O ... OO.•oo••""<I' 0 " 0 0° 0 0°0''''"'H>*U"O•oOO 

oo•••••o•••••••n"••u•••••~••••o•••••••••o~••••Oo41u<O•<O•*·-• .. ooUI<ooO••u• .. ••-••O'oOOOu--U•U•ouoooo•.,••••••+•••••••••••"•., ••- "'""""••••• -••o•oou••••••·-••~•"'"'lh•••"''*'"""'-.-••o.-o•oo••o••••••••••'"'•"'"U·uo·o~~••••·•••••••• 

Name, Address, Telephone: 
David Bruce · 
ADEC-EVOS Project 
410 Willougnby Ave., SUite 1o5 
Juneau, AK 99801--1795 
907 .465 5322 
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1993 PROJECT SCORING SHEET 

Critical Factors 

Potential projects must meet all of the following to be considered further~ Check the blank for "yes", 
"no", or "unknown~~. 

YES NO UNKNOWN 

1. Linkage to resources and/or services injured by the Exxon Valdez oil spill. 

2. Technical feasibility.* 

3. Consistency with applicable Federal and State laws and policies.* 

Comments: 

* Restoration Framework, 1992, pp 43-44. 
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EXX£. 'ALDEZ OIL SPILL TRUSTEE C 'JNCIL 

FORMAT FOR IDEAS FOR RESTORATION PROJECfS 

Title of Project: Fucus Recovery in the Upper Intertidal Zones 

Justification: (Link to Injured Resource or Service) . 
The dominant algal species, Fucus, in the intertidal was severely damaged by the 
and subsequent clean-up. · 

li!l\iUflllililiU ftUIIi~tll 

2D(o l 022 o L 

IJ A·92 WPWG 
~-93 WPWG 
Q C·RPWG 
lJ D· PAG 

pit. ursc. 

Description of Project: (e.g. goal(s), objectives, location, ra~onale, technical approach) 
·Goals: To understand what factors limit the recoloniZation of the intertidal by Fucus and 
to predict the recovery rate for the Fucus population in various habitats. 
Objectives: · 

1. To determine the population structure and population dynamics of Fucus in oiled, 
· oiled/cleaned, and control (un-oiled) areas in order to assess the time needed for 
· rec6very of these populations, especially in the upper intertidal zone. 

2. To determine the ability of Fucus plants to 'recolonize the upper intertidal areas 
made bare by the oil spill and· subsequent clean-up activities. 

Location: Experiments will be conducted in H~rring Bay, Knight Island, Prince William 
Sound. 
Rationale: Experiments conducted at Herring Bay and throughout the Prince William Sound 
area over the last two+ years give strong support to the fact that one of the consequences 
of the Exxon ·Valdez oil spill and clean-up activities was serious damage to the intertidal 
algal populations. The perennial brown alga, Fucus gardneri which can make up to 90% of 
the biomass ofthe algae in the intertidal was adversely affected, especially in the upper 
intertidal zone.· Results from our experiments indicate that it may be several years before 
the upper ~dges of the Fucus beds are restored by natural means. Many of the experiments 

·conducted at 'Herring Bay in Prince William Sound were designed to facilitate long-term 
monitoring of the recovery of the intertidal. We propose to continue to monitor some of 
these experiments and to extend and refine others from the 1990-92 field seasons. 
Technical Approach: Monitor existing population dynamics plots to follow the status of 
various size classes of Fucus. Measure growth rates of tagged Fucus plants. Continue 
studies on Fucus recruitment and egg dispersal and survival. 

Estimated Duration of Project: Two Years 

Estimated Cost per Year: $160,000 

Other Comments: This project would be· a continuation of the Herring Bay restoration work 
being done in cooperation with Dr. Ray Highsmith of the University of Alaska Fairbanks 
and Dr. Larry Deysher of Coastal Resources Associates. · 

Name, Address, Telephone 

Dr. Michael S. Stekoll 
University of Alaska 
11120 Glacier Highway 
Juneau, AK 99801 
907-789-4579 

Oil spill restoration is a public process. Your ideas 
and suggestions will not be proprietary, and you will 
not be given any exclusive right or privilege to them. 
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 

FORMAT FOR IDEA FOR RESTORATION PROJECTS 

Titre of Project: Coastal Habitat Comprehensive Intertidal Monitoring Program 

Justification: 

~u~iiii!Oiit ID Numker 
a, 'lDtu 10 2. z<g oz... 

Q A·92 WPWG 
~B-93 WPVIG 
Q C·RPWG 
0 D·PAG 

The Coastal Habitat study showed damage to the intertidal community !n all three oil-spill 
Prince William Sound, Kenai Peninsula, Kodiak/Alaska Peninsula. The impacts by tidJ..-i""'l'l!l!'l" __ __. 
and by species were different in the three regions. In 1991 I spme species showed signs of the 
recovery process whire others continued to decline or showed no sign of recovery. 

Description of Project: 
Goals and Objectives: The goal of the study is to conduct a comprehensive monitoring program 
of intertidal communities in the area impacted by the EVOS. To be comprehensive, the study will 
include oiled and matched control sites (already established), from which we have a valuable 
historical record of post-spill data; in all three regions impacted by the oil spill, and a va,·iety of 
habitats (e.g. sheltered rocky,. coarse textured). Within these sites, we will focus on the 
recruitment and population dynamics of key species as determined by their role in the community 
(indicator species, spatial dominants, annual vs perennial algae, grazers, predators). 

Location: 
The study would be conducted in all three oil spill regions or could be conducted in one or two 
regions per year. 

Rationale: See Justification and Goals. The Coastal Habitat sites were not visited in 1992. A 
selected subset of matched oiled and control sites should be monitored to determine the extent 
to which recovery is occurring, or not occurring, among major intertidal species. The greater the 
period between visits to quantify recovery or continued impacts, the more difficult it will be to 
relate the findings to the oil spill and to distinguish between oil spill impacts and natural events. 

Approach: A. subset of matched sites in sheltered rocky and coarse textured habitats will be 
studied. We will utilize a repeated measures design for floral and faunal censuses in existing 
permanent quadrats to track recovery. Key organisms will be identified and counted in the field 
and the data recorded on-site. To analyze interannual recruitment variability, supplemental 
quadrats will be cleared each year (sheltered rocky only). 

Estimated Duration of Project: 3 years 

Estimated Cost per Year: $500,000 per region 

Other Comments: Dr. Mike Stekoll will participate in this project. 

Name, Address, Telephone: 

Dr. Ray Highsmith 
Institute of Marine Science 
University of Alaska Fairbanks 
Fairbanks, AK 99775-1080 

Oil spill restoration is a public process. Your ideas and 
suggestions will not be proprietary, and you will not be 
given any exclusive right or privilege to them. 
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. 1. Linkage to resources and/or services injured by the Exxon Valdez oil spill. 

v -- 2. Technical feasibility.* 

3. Consistency with applicable Federal and State laws and policies.* 

Comments: 
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* Restoration Framework, 1992, pp 43-44. 
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EXX' )VALDEZ OIL SPILL TRUSTEEt UNCIL 
/ 

Document ID Numker 
q Zl>lrz l D '2 2 '1 cJ'i 

FORMAT FOR IDEAS FOR RESTORATION PROJECTS 
Cl A·92 WPWG 

1i I f P • R M . . f In "dal R Au d S"t i l!t'B • 93 WPY/G t e o roJect: emote omtonng o tert1 ecovery at .M..uecte 1 es . 

1
. 

. . . Q C·RPWG 
Justification: (link to Injured Resource or Service) · · · Lo~ 

- The mid to upper intertidal zone in Prince William Sound has been damaged by the ~elk PAG 
and subsequent clean-up activities. Q E • MISC. 

Description of Project: (e.g. goal(s), objectives, location, rationale, technical approach) 
Goals: To quantify the extent of the damage to the mid and ·upper intertidal zones in Prince 
William Sound caused by the EVOS~ . 
Objective: To quantify the damage to the .intertidal ·areas in Herring Bay using remote 
sensing techniques. 

_ Location: Experiments will be conducted in Herring Bay, Prince William Sound. 
Rationale: Extrapolating the damage we have docilmented inside of Herring Bay to similar 
habitats. outside of Herring Bay indicates that a. substantial loss of habitat and productivity 
occurred within Prince William Sound. It will be important to quantify the restoration of 
Fucus and .other algal populations (and mussel beds) over the entire Prince William Sound 
area. The loss of Fucus from the :upper intertidal habitat has created large areas of bare 
substrate. The CASI (Compact Airborne Spectrographic Imager) studies conducted in 
Herring Bay during the summer of.1990 showed that Fucus and other algal populations can 
be easily discerned-from bare substrate. The area and location of these barren regions can 
be mapped by remote sensing instruments sensitive to radiation in the near infrared region 
of the spectrum. · There. are now a number of new, low cost video techniques being 
developed for this type of monitoring. These techniques. would be ideal for covering the 
large amount of shoreline within PWS th~t was impacted by the EVOS. Images taken on 
an annual basis would allow accurate monitoring of the recovery of all of the affected 
beaches. 
Technical Approach: The current Herring Bay studies offer an extensive set of data with 
which to ground-truth video techniques for monitoring Fucus populations. We propose 
using Herring Bay as a model to test the more extensive use of this type of monitoring 
technique in the areas affected by the EVOS. Both the correlation with the ground surveys 
and the ease of inputting this type of data into a GIS format will be tested. 

Estimated Duration of Project: One Year 

·Estimated Cost per Year:. $90,000 

Other Comments: This project could be combined with $e Fucus recovery monitoring 
studies to realize cost savings, especially with respect to logistics. This is a cooperative 
project with Coastal Resources Associates. 

Name, Address, Telephone: 

Dr. MichaelS. Stekoll 
University of Alaska 
11120 Glacier Highway 
Juneau, AK 99801 
907-789-4579 

Oil spill restoration is a public process. Your ideas 
and suggestions will not be proprietary, and you will 
not be given any exclusive right or privilege to them. 
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Comments: 

1. Linkage to resources and/or services injured by the Exxon Valdez oil spill. 

2. Technical feasibility.* 

3. Consistency With applicable Federal and State laws and policies.* 

*' Restoration Framework, 1992, pp 43-44. 
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Title of Project: Natural Recovery of Oiled and Treated Sh 

,;;~~ '\JI ~ 
.~::; ~~ ~ 

ciiltSs ···~ 
f::'J 

""'-

=-= 
~ en 

ie c::. ·~ a:: ~ ::IE .. • • c...:> Q ..... 
Justification: cr- 0 0 0 
Shoreline plant and animal conununities damaged by oiling and treatment .. · 

zGL{-D/ 
Description of Project: Goal: Provide a scientific basis for restoration 
intervention in recovery of nat1.;1ral shyreline ecosystem; forecast if and when 
shoreline ecosystems will return to na.lural or .pre-spill conditions. · 
Objectives: (1) Determine the extent to which past treatm~nt has enhanced or 
delayed the recovery of abundance, diversity and population structure of 
intertidal communities and sub-tidal eelgrass bed~ at representative oiled and 
treated sites and (2) determine the need for specific additional restoration 
actions to enhance recovery and to reduce contamination (.)f shellfish. 
Location: Twenty-eight shoreline sites in west~rn Prince William Sound. 
Rationale: Treatment at:tivities in 1989-1991 clearly cleaned the surface of 
almost all of the shoreline in the Sound, but it also damaged shoreline 
communities th~t otherwise survived moderate oiling, and redistributed 
fresh and wealhered oil into low~rintertidD.l and subtidal sediments, 
providing a potential source of continued contamination of shellfish 
(mussels, clams) which are a food source to shoreline predators. Recovery of 
the most damaged communities may take a decade or more, but may or may 
not benefit from additional intervention. C:ontinued monitoring in 1992 will 
provide the first true indication of the actual rate and shape of recovery 
curves which are essential for forecasting. Additional annual surveys 
through 1994-95, and possibly beyt1nd, an-' needed to support preliminary 
forecasts resulting from planned 1992 surveys. 

Technical Approach: We will continue/ at least through 1995, a shoreline 
recovery monitoring program initiated in 1990. The program will us~ a risk 
assessment strategy, documenting and comparing changes in the 
geomorphology and cantamination of sediments, and po:;sibly-related 
changes in the contamin4ttion, abundance, growth, recr1.1itment and diversity 
of shoreline marine life at 28 unoiled, ()iled and oiled-and-treated shoreline 
sites. Sampling wll be conducted at upper· mid- and lower-intertidal 
elevations on three classes of shoreline: rc_)cky, boti lder·cobble ·and mixed .. soft, 
and at 14 adjacent subtidal eelgrass beds. Methods have already been 
standardized and verified through an open peer review proce!'iS in 1991 and 
1992, including successful chemical inter-laboratory agreement with one 
NOAA laboratory. We wi11 continue a "core" monitoring program at least 
through 1995 using standard ecological, geomorphological chemical methods. 
A five year contract is now in place, with work dependent on funding level. 

Estimated Duration: 2 to 5 more years. Cost per year: Total~ $600.$7001<; from 
Restoration, $400 K. 
Contact: Dr. Alan j. Mearns, NOAA HMRAD, 7600 Sand Point Wt.\y NE •. Seattle, 98115. (106) 
526-6336; FAX (206) 526·6329 
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Comments: 

1. Linkage to resources and/or services injured by the Exxon Valdez oil spill. 

2. Technical feasibility.* 

3. Consistency with applicable Federal and State laws and policies.* 

* Restoration Framework, 1992, pp 43-44. 
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VALDEZ OIL SPILL TRUSTEE UNCIL 

FORMAT FOR PUBLIC IDEAS FOR RESTORATION PROJECTS 

Title of Project: Herring Bay Experimental and Monitoring Studies 

Justification: (Unk to Injured Resource or Service) . Many intertidal plant and animal 
species were damaged by the oil spill and/or subsequent clean-up. Previous work has shown 
that some populations continued to decrease in 1991 (1992 data is not in yet), suggesting 
continuing e:xpression of the original impact or additional damage due to residual oil. 

Description of Project: (e.g. goal(s), objectives, location, rationale, and technical approach) 
Goitls: · The goals of the proposed work are to elucidate the' impacts of the oil/clean-up 
on recruitment dynamics and biological interacti9ns influencing intertidal community 
structure and recovery rates. 
Objectives: 
1. To determine recruitment rates of barnacles and other sessile species on oiled, oiled 

and cleaned, and non-oned substrates and at ciled and non-oiled sites. 
2. To determine the recovery rate of important community members dependent upon 

other species reduced or eliminated by the spill, i.e. second-order impacts. 
3. To determine the recovery rate of species with poor dispersal capabilities. 
Location: The e:xperiments will be conducted in Herring Bay, Knight Island, Prince 
William Sound. 
Rationale: Experimental studies on the impact of the oil spill on intertidal community 
structure and recovery dynamics have been conducted in Herring Bay since 1990 and are 
continuing in 1992. Some species were found to be less abundant in 1991 than in 1990, 
suggesting that recovery has not yet begun. At this time, 1992 results are not yet 
available. Second-order relationships are complex and can only be understood by 
mampulative experiments and close monitoring of established sites. 
Approach: Population dynamics of Fucus, sessile invertebrates, and grazers (limpets) 
will continue to be quantified in established quadrats at oiled and unoiled sites. Growth 
rates of tagged Fucus plants will be determined. Studies will be continued on Fucus egg 
dispersal, survival and recruitment at oiled and unoiled sites. Recruitment of algae and 
invertebrates on tarred, cleaned, and control substrates will be determined, with and 
withoui grazing. The impact of grazing on algal recruitment and the role ·of algae in 
providing food or shelter on survival· or recruitment of other s ecie · · d 
in exclosures and enclosures. ~ 0 0 

"E ~ i'i= • 
::s 6:: 0.. C!:J • -·········-·-·······-········-·-···················-····-··-··-··-·····················-····-·····--···-··-················· .. ······ ··s··· ~ ····ar=·····;····~----·~----~- ... 

Estimated Duration or Project: Two (2) years I N ~ ::: : ~ 

Estimated Cost per Year: $495,000 al '-" '-" 

Other Comments: This project would be a continuation of the Herring Bay restoration 
studies being done with Dr. Mike Stekoll and includes his portion of the work. 

Name, Address, Telephone 
Dr. Ray Highsmith 
Institute of Marine Science 
University of Alaska Fairbanks 
Fairbanks AK 99775 
(907) 474-7836 

Because the Oil Spill Restoration 
is a public process, your ideas and 
suggestions will not be proprietary, 
and you will not be given any 
exclusive right or privilege to them. 
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IDEAS FOR RESTORATION PROJECfS 

Title of Project: Fate and transport of subsurface hydroCarbons in bea.Gh deposits of Prince Wil-
liam Sound. 

Justification: Many of the studies relating to damage assessment and remediation are using 
anecdotal or Statistical descriptions of the distribution and OCCUrrence Of hydrocarbons and toxins, 
but no research group is evaluating the storage, degradation and removal of hydrocarbons from 
gravel, sand, and fractured rock of the affected beaches. Without this information, the critical 
links between the biological system and the physical system can not be established. Cause and 
effect can never be established if the cause is within the physical rather than the biological system. 

Description of Project: The U.S: Geological· Survey, as part of its Toxic Substances Hydrology 
Program, has intensively studied a crude oil spill in a glacial outwash aquifer at an internationally 
recognized research site in Minnesota for nearly 10 years. The studies, which have been con
ducted by dozens of researchers from academia and government agencies, have described in 
detail the fate and transport of petroleum derivatives, the effects of those derivatives on other 
geochemical properties or constituent<s, and the microbial activity which eventually appears to 
limit the-spread of the contaminants. The studies have resulted in more than 100 publications, 
most of which are published in refereed journals. Without the information provided by such stud
ies, ecosystems research, particularly in the intertidal zone, is fundamentally unsound because it is 
inadequately linked to the physical system. The proposed research in Prince William Sound will 
draw on the same internationally recognized expertise. 

Several research sites will be chosen at locati9ns of ecosystems research, such as that occurring at 
Herring Bay. Multipon sampling wells will be installed in the beaches using a track-mounted 
drill rig and a barge. These wells will be arrayed in lines perpendicular to the shore and used to 
evaluate both the gec;>chemistry and hydrodynamics of the subsurface. Multi port sampling wells 
will allow researchers to identify the movement of water and contaminants in a 2-dimensional 
plane perpendicular to the beach. Samples of sediments and water will be collected and analyzed 
for a wide array of analytes. Depending on the analyte, analyses will be performed either on site 
or in the U.S. Geological Survey Central Lab in Arvada, Colorado. The wells will be installed to 
last for several years; however, damage from storms is likely and maintenance of facilities will be 
a major challenge. The hydrodynamics and transport of contaminants will be simulated using a 
finite-element density-dependent computer model. The geochemistry of the system will be mod
eled using equilibrium and reaction-path modeling. Reports will be produced describing the 
quantity of oil in the beaches, the rates of degradation of the oil, the effects of the spill on solubil-

. ity of minerals, and rates of migration of the constituents to the aquatic environment. 

Estimated Duration of Project: Five years 

Estimated Cost per Year: $600,000 

Other Comments: The project will incur substantial costs for contractual services in the form of 
costs of laboratory analyses, the drill rig, and the barge to transport the rig. Actual costs will 
depend on the scope agreed upon in consultation with researchers already working in the Sound .. 



Name, Address, Telephone: 

Philip J. Carpenter, District Chief 

U.S. Geological Survey 

4230 University Drive, Suite 201 

Anchorage, AK 99508-4664 

(907) 786-7100 
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-i~93 PROJECT SCORING SHEET 

Critical Factors 

Potential projects must meet all of the following to be considered further. Check the blank for "yes", 
"no", or "unknown". . . 

YES NO UNKNOWN 

1. Linkage to resources and/or services injured by the Exxon Valdez oil spill. 

2. Technical feasibility.* 

3. Consistency with applicable Federal and State laws and policies.* 

Comments: 

* Restoration Framework, 1992, pp 43-44. 
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:XON VALDEZ OIL SPIIJ.. TRUSTEE 1 rciL 

FORMAT FOR IDEAS FOR RFSTORATION PROJECTS 

Title of Project: 
INVENTORY, MONITOR. AND PROTECT PERMANENT MONITORING SITES· 

.Justification: 

Permanent monitoring sites, including non-oiied control sites, can determine 
the extent and rate of recovery of habitats injured by· the Exxon Valdez Oil 
Spill. 

Description of Project: (e.g. goal(s). objectives, location, rationale, and 
technical approach) 

This project would establish permanent study sites, including non-oiled control 
areas for monitoring of marine, intertidal, and upland habitats as suggested by 
Restoration Option 27. In· addition to habitat, the wildlife, fish, recreation 
and other cultural values can be inventoried, monitored, and protected. Any 
restoration-funded stuqy would include the permanent monitoring sites in their 
sampling schemes. Low-impact field camp facilities will be provided when 
possible. 

Control areas should include areas of high vulnerability to oil spills, 
including the following locations: a) near the Alyeska terminal; 2) in the PWS 
Vessel Traffic System; and c) on the western Copper River Delta. 

Estimated Duration of Project: Ten years. 

Estimated Cost per Year: $500,000 

Other Comments: This project falls within the confines of Restoration Option 
No. 27, and No. 31 in terms of the development of a comprehensive monitoring 
program. Data collection and analysis could be coordinated between all 
studies. 

Name. Address, Telephone: 
Dr. Mary Anne Bishop, Acting Manager, 
Copper River Delta Institute, Pacific Northwest Research Station 
USDA Forest Service, 
.P.O. Box 1460, Cordova, AK 99574. 
(907) 242-7212, fax (907) 424-7214. 
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1llQ1 PROJECT SCORING- SHEEr 

Critical Factors 

Potential projects must meet all of the following to be considered further. Check the blank for "yes", 
~'no", or "unknown". -

YES NO UNKNOWN 

/ 1. Linkage to resources and/or services injured by the Exxon Valdez oil spill. 

2. Technical feasibility."' 

3. Consistency with applicable Federal and State laws and policies."' 

Comments: 

* _Restoration Framework, 1992, pp 43-44. 
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 

FORMAT FOR IDEAS FOR RESTORATION PROJECTS 

Document \0 Number 
q~Dle 2,1¢UI 08 

Q A·92 WPWG 
13'1·93 WPYIG 
Q C·RP\VG 

Title of Project: A multi-agency/university ecosystem study of Prine¢ William Sound Q D • PAG 
. ·lllSC. 

Justification: The need for testable, functional response models of ecosystem proces~+Pr----.. 
. Prince William Sound were identified as necessary to detennine impacts of the oil spill in the 
1990 conference on research in the Prince William Sound, the 1991 workshop on Hatchery 
and Wild Salmon, and by the oil spill damage assessmet:tt program. 

Description of the Project: 
There is a need for more comprehensive, large scale, high resolution, and synoptic 

information than is av&Iable to tplly understand the oil spill impacts on the ecosystem. This 
view is corroborated by the National Science Foundation GLOBEC reports on determining 
the impact of climate change on ocean ecosystems (1991). 

The development of ecosystem models requires the use of many different 
rneasur~ment tools which have the power to provide large-scale and high-resolution 
information· which is quasi-continuous in space, synoptic in time, rapid, and cost-effective. 
The accepted measurement technologies for such a task are optical and acoustical data 
acquisition systems. 

' We propose the use of satellite, aerial, and underwater acoustic-optical sampling to 
map habitats, stationary resources, and mobile resource to determine their response to 
environmental changes. · Data will be fused into a GIS using geo-time coding information. 

The research team is multi-organizational: 
-Dr. G.L. Thomas (Director, acoustics, Science Center), 
-Dr. Ted Cooney (Professor, biological oceanographer, University of Alaska 

Fairbanks), 
-Dr. Larry Pank (M. Mammals and Birds, USFWS, Anchorage), 
-Dr. Douglas Eggers (population models, ADF&G), 
- Auke Bay Laboratory, NMFS, Marine Resources; Juneau, 
-U.S. Forest Service, coastal watersheds, Juneau. 

Fstimated Duration or Project: 9 years 

Estimated costs per Year: $6,000,000 ($1,000,000 eaeh organization) 

Other comments: The Science Center, as an independent non-profit, will take the lead, but 
all parties will participate in the modeling. · 



. . 

Name, Address, Telephone: 

Dr. G.L. Thomas, Director 
Prince William Sound Science Center 
P.O. Box 705 
Cordova, AK 99574 
(907) 424-5800 - FAX 424-5820 

Dr. R.T. Cooney, Professor 
Institute of Marine Science 
University of Alaska Fairbanks 
F~anks, Alaska 
(907) 474-7407 

. : 

. .. .. 

. DocumentiD Number 
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Q E·UISC. 

Oil spill restoration is a public process. Your ideas and suggestions will not be proprietary, and you 
will not be given any exclusive right or p~vilege to them. 
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Title of Project: DiSTRIBUTION, ABUNDANCE Al _ ~VAILABILITY OF 
PREY SPECIES FOR APEX PREDATOR SPECIES (COMMON MURRE, PIGEON 
GUILLE,:MOT, MARBLED MURRELET, HARBOR SEAL, PINK SALMON 1 SEA ·oTTER) 
INJURED BY THE EXXON VALDEZ OIL SPILL 

Justification: There is increasing concern that without better 
understanding of how prey availability affects growth and 
reproductive success of· apex predators'· efforts to restore 
predator species injured by the .oil spill., particularly harbor 
seal, pigeon guillemot, marb~ed murrelet, common murre and pink 
salmon, could be delayed.or completely unsuccessful. 

Description of Project: 

1) Evaluate existing field methods used in determining 
distribution, abundance and availability of important prey 
species, both invertebrates and vertebrate forms. Develop or 
refine new methodologies (e.g., high-frequency quantitative 
acoustic sampling) as necessary for prey species not generally 
exploited in the spill ·area. . 

2) Evaluate, refine, select or develop numerical models to 
estimate productivity of important prey species (both . 
invertebrate and vertebrate forms). Include provision to model 
affects of changing oceanographic regime on prey species 
productivity. 

3) Design sampling program to fulfill requirements of numerical 
model(s). At minimum, provide for determining densities and 
species composition of important invertebrate species. For fish 
species, provide for determining sex, age, growth, recruitment, 
mortality, etc. Characterize oceanographic .regime by measuring 
currents, salinity, temperature, dissolved gases, dissolved and 
suspended solids, nutrients, chlorophyll, etc. 

4) Determine locations where apex predators forage and conduct 
field surveys to validate productivity model(s). 

Estimated Duration of the Project: 5 years 

Estimated Cost Per Year: $500K 

Other Comments: This pre-proposal is similar to that drafted by 
the Restoration Planning Work Group 

Name, Address, Telephone: 

National Oceanic and Atmospheric Administration 
National Marine Fisheries Service 
Oil Spill Damage Assessment and Restoration Office 
P.O. Box 210029 
Auke Bay, AK 99821 
(907) 789.-6600 
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.. . 
Title of Project: comprehensive Monitoring Pz ~~am 

Justification: There is a need for a comprehensive and 
integrated monitoring strategy to assess recovery of injured 
natural resources and services in the oil spill area. Monitorinq 
is required to determine if and when injured resources and 
services.return to their baseline conditions, to evaluate the 
effectiveness of restoration activities., to detect latent 
injuries and to reveal long-term trends in the health of 
ecosystems affected by the spill. · 

.Description of Project: It is the objective of this option to 
develop and·implement a comprehensive and.inteqrated restoration 
monitoring program that will follow the progress of natural 
recovery, evaluate the effectiveness of. restoration activities, 
and to establish a ecological baseline from which future 
disturbances can be evaluated. 

Estimated Duration of_tbe Project: 5-10 years (1st year is for 
planning and following years are for implementation) 

Estimated Cost Per Year: $SOOK 

Other Comments: This pre-proposal is similar to that drafted by 
the Restoration Planning Work Group 

Name, Address, Telephone: 

National Oceanic and Atmospheric Administration 
National Marine Fisheries Service 
Oil Spill Damage Assessment and Restoration Office 
P.O. Box 210029 
Auke Bay, AK 99821 
(907) 789-6600 

. 
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1993 PROJECT SCORING SHEET 

Critical Factors 

Potential projects must meet all of the following to be considered further.· :Check the blank for "yes", 
"no", or "unknown". 

YES NO UNKNOWN 

1. Linkage to resources and/or services injured by the Exxon Valdez oil spill. 

/ 2. Technical feasibility.* 

3. Consistency with applicable Federal and State laws and policies.* 

Comments: 

* Restoration Framework, 1992, pp 43-44. 
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FORMAT FOR IDEAS FOR RESTORATION PROJECTS 

Title of Project: Toxico-logical Profile of Prince William Sound. 

Justification: (Link to Injured Resource or Service) 

Doeument ID Number 
926S 15 Olfe 

Q A·S2 WP\YG 
91-93 WPWG 

Description of Project: (e.g. goal(s), objectives, location, rationale, and technical approac 
Injury assessment of Prince William Sound, specifically the long term effects 

······(;ri-·Ic;·c;·<r···c:iiai:n·s···n.·e·e-<rs··"t"a .. "he···a:CiCir·e·s·s·e-<r·~·-·····txt:eii.si.v·e···-r·esearc'h···Ea···raak··a:E···t:'he················· 
············-~=-·································--------···········-·-·--································----.----······-························-.. --.................................................................................. : .......... . 

...... K~.t~ .... P.~!:~~?.Y.f!>. .... ~.;?-.~----~-~-~-~~~~~g-~-~-~-~----~-~-~-~~-~~---~-~----~E-~.<:!.~ .... ~.:!:~---~-~-~-~E-~-~:!:-~~-~----~~-'?.~.~-<:! .... ~.~----~-~?e • 
····--~~~--}.?..~-~-~-~-~-~---~9.:: ... ~~-:?. .... ~-~-~-~-~-::~----~?.9.~-~~----~-~=-~-~-~-:: ... ?..~~-~::x. ... ~.?.-~~-~----~-?.-~.:-~--··~-~----~~=~~~-: ....... . 
...... .!.~P.!.~-~-~-P:!:?..~-~Y.-~---···-~-~-;?--~.tJ:~~.~----P.~-~?..S.~-~----~P:~ .... !:~~?..~ .... ?:.?..-e-.~ .... ~.P.~~:!:~-~-~---····.'f.tJ:~ ... ~?.~.~----~P-~~-~-~-~---········ 

in an aJjacent non-spill area should be used as· a control. An injury assessment 
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PWS ecosystem • 
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Estimated Duration of Project: __ ____;;3_-..;:.5 ........ y..;:.e.;;;;;;a;;;;..r;;;;..s _____ --'------------

$150,000 minimum Estimated Cost per Year: 
----------------------------------~-----------

Other Comments: ................................................................ : ................. : ............................................................................................................ . 

Name, Address, Telephone: 
Paul Jackson 
Environmental Specialist 
The North Pacif~c Rim 

3300 C Street 

Anchorage, Alaska 99503 

907- 562-415_..5 

Oil spill restoration is a public process. Y ~ur id~ 
and suggestions will not be proprietary, and you 
will not be given any exclusive right or privilege to · 
them. 
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1993 PROJECT SCORING SHEET 

Critical Factors 

;Potential projects must rrieet all of the following to be considered further.· :Check the blank for "yes11
, 

uno", or 11Unknown". 

YES NO UNKNOWN 

¥
/ 

Comments: 

1. Linkage to resources and/or services injured by the Exxon Valdez oil spill. 

2. Technical feasibility.* 

3. Consistency with applicable Federal and State laws and policies.* 

* Restoration Framework, 1992, pp 43-44. 
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Description of Proj!·ct: (e.g. goal(s), objectives, location, rationale, and technical approach). 
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Estimated Duration of Project:------------------------

Estimated Cost per Year: ----------------------

Other Couunents: ............................................................................................................................................................................. ; ................. . 
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Oil sP,iii restoration is :a ·public process. Your id~ 
and suggestions will not be proprietary, and you . 
will not :be given any exdusive:ijght or privilege to .. 
them. ·. . . .. 



lfii'STITUTE OF MARINE SCIENCE 

UNIVERSITY OF ALASKA FAIRBANKS 

FAIRBANKS, ALASKA 99775-l 080 

May 21, 1992 

Exxon Valdez Oil Spill Restoration Team 
645 ''G" Street 
Anchorage, Alaska 99501 

oocumatt lD Number 
g''2.. ~ 2Cc0 3J 

0 A·92 WPWG 
~8·93 WPWG 
Q C·RPWG 
Q D·PAG 
Q E·IIISC. 

I have been noticing a·lack of studies to address the·general topic of 
long term changes or pollution in Alaska's marine environment. Many other 
states in the U.S. has established programs to monitor the marine 
environment to be able to document such changes. To my knowledge there are 
no such comprehensive sampling programs in Alaska. The closest program to 
this is the monthly measurement of temperature and salini t~' versus depth 
profiles at the mouth of Resurrection Bay that are carried out by the 
Institute of Marine Science, University of'Alaska under the NOAA Climate and 
Global Change Program. Those data are extending a record that began in 
December 1970, so the record is slightly more than 21 years in length. 

In order to determine other changes in the marine environment we will 
need to expand these measurements, as soon as possible, to other parameters 
such as nutrients, primary production, plankton, larval fish, hydrocarbons, 
and others. We should attempt as complete an inventory as possible. In 
addition, samples should be archived for future research efforts that would 
address parameters that we have not presently considered. 

Why should these measurements be done at Seward? First, it will be 
adding to a time series that already exists and one that has shown 
significant changes over the past twenty years (See attached figure). This 
location is lvell connect 'd th other regions along the coast, SE Alaska and 
British Columbia, since the Alaska Coastal Current flows past the station. 
This coastal flow begins with the Columbia River and extends beyond Kodiak 
Island, through Unimak Pass into the Bering Sea. Conditions within this 
flow have been shown to be characteristic of the whole northern North 
Pacific and much of the Bering Sea. Finally, the logistics are very simple 
and inexpensiv~ since the Institute of ~1arine Science ship facilities and 
labs are at Seward which is connected by road to Anchorage. 

I hope that these data would provide better information to help manage 
Alaska's marine resources. I will be glad to proYide further information. 
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