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EXXON VALDEZ DRAFT DETAILED PROJECT DESCRIPTION 
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Mon1tonng Recovery of Murres 1n the Barren Islands 

93049 

Restoration Momtonng 
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None 

FY93. $177 2, FY94, $22 3 

Start Date 1 January 1993 Fm1sh Date 31 December 1993 

ProJect locat1on 

ProJect Leader 

Project Manager 

Fteld work wtll be conducted on East Amatull and Nord 
tslands tn the Barren Islands, northwestern Gulf of Alaska, 
and data w11l be analyzed at the U S Ftsh and Wtldhfe 
Servtce Alaska Manttme Nat1onal Wtldllfe Refuge off1ce tn 
Homer, Alaska 

Date 

Roseneau, W1ldhfe BtologJst 

Date 

G Vernon Byrd, Wildlife B1ologtst 



B. Introduction 

Murres (Una spp) were heavtly affected by the TN Exxon Valdez 011 sp11l About 250,000 
common and th1ck-b1lled murres (U aalge and U lomwa) nested at 27 colon1es m the \ i 
area of the western Gulf of Alaska covered by the sp11l pnor to the event, and about 8~
of these seabtrds were common murres (Sowls et a/ 1978, U S F1sh and W1ldhfe -
Serv1ce 1990) When sp1lled oil earned by w1nds and currents swept through the reg1on 
dunng Apnl and early May, large numbers of these dtvmg, f1sh-eat1ng alc1ds were already 
aggregating 1n pre-breeding concentrations m waters near the nest1ng colonres (P1att et 
a/ 1990) For example, flocks of murres were observed near the Ch1swell Islands on 9 
Apnl and about 100,000 b1rds were found near the Barren Islands dunng an aenal 
survey on 6 Apnl (Nysewander eta/ 1992) Most murres 1n these concentrations were 
almost certamly expenenced breeders (1 e , IndiVIduals older than 4-6 years, the age of 
f1rst breedmg-e g , Birkhead and Hudson 1977) and many d1ed dunng the sp1ll event 
About 75% of the 35,000 btrd carcasses recovered dunng and shortly after the sp1ll were 
murres, and 1nrt1al estrmates of murre losses were m the order of 100,000-300,000 
md1v1duals (P1att et a/ 1990) A later computer modellmg study us1ng the same bas1c 
population and mortality data and more detatled mformat1on on search effort, pers1stence 
of carcasses at sea, and retent1on of carcasses on beaches suggested about 375,000-
435,000 murres d1ed when 011 passed through the reg1on conta1nrng the colonres 
(Ecological Consulting, Inc 1991) Regardless of the relative accuracy of these 
est1mates, there IS little doubt the sp1ll caused large-scale mortality of murres, and losses 
of these b1rds, Jncludtng many older age-class breeders, altered both the s1zes and age 
structures of populations nestrng w1th1n the spill zone 

Fewer murres were found at the Barren Islands colonres after the 011 sp1ll (F1g 1) In 
1975, about 20,000 btrds were est1mated nesttng on Nord Island (E Batley, pers comm ), 
and s1m1lar broad-scale estrmates made at East Amatuh L1ght Rock rn 1977 and 1978 
were about 10,000 and 20,000 btrds, respectively (Manuwal and Boersma 1978, 
Manuwal1980) Murres were recounted at both locat1ons dunng the 1989-1992 nest1ng 
seasons (e g , Nysewander and Dtppel 1990, 1991, Nysewander eta/ 1992, Dragoo et 
a/ 1993) Dunng the 4 post-sprll censuses, Nord Island counts were only 11 ,838, 12, 
277, 13,333, and 11,212 btrds, respectively, and East Amatuh Ltght Rock counts only 
totaled 6912, 5865, 5529, and 5960 lndtvtduals, respectively Based on the 1 pre-sp1ll 
Nord Island estimate of unknown accuracy and the mean of the 2 pre-sp1ll East Amatul1 
Lrght Rock est1mates also of unknown accuracy, these data suggest the Nord Island and 
East Amatuh Ltght Rock populat1ons declined about 40% and 60%, respectively, 
between the late 1970's and the summer of 1989, and then rema1ned relatively stable 
over the next 3 post-spill breed1ng seasons [the s1ngle h1stoncal pre-sptll Nord Island 
est1mate was stgnrftcantly h1gher (.to 10(1) 3 = 13 71, P < 0 0005) than the mean of the 4 
respective post-sptll counts, and the mean of the 2 h1stoncal pre-sprll East Amatuh Lrght 
Rock estimates was also S1gnrf1cantly h1gher (.to 10<1>.4 = 3 80, E.< 0 01) than the mean of 
the 4 respective post-spill counts] 

In add1tron to reductions 1n population levels, trmmg of breedmg actiVIties was delayedat 
Barren Islands murre colonres after the 011 sp1ll (Frg 2) Also, productton of ch1cks was 
almost zero 1n both 1989 and 1990 (about 0 01 eggs or chtcks per adult, Nysewander 
and Dtppel 1990, 1991) 
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Figure 1. Pre-spill estimates and post-spill counts of murres (Uria spp.J at the Nord Island and East Amatuli Light 
Rock colonies in the Barren Islands, Alaska; the single Nord Island and 2 East Amatui Light Rock pre-spill 
estimates were significantly higher (E < 0.0005 and E. < 0.01, respectively) than the means of the 4 post-spill 
counts at these colonies (SD =standard deviation, CV =coefficient of variation; data from Dagroo et al. 1993). 
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Figure 2. Dates of first egg-laying in common murres (Uria aalge) in the Barren Islands, Alaska before and after 
the TN Exxon Valdez oil spill (19n data from Manuwal and Boersma 1978; 1978 and 1979 data from Manuwal 
1980; 1989, 1990, and 1991 data from Nysewander eta/. 1992; 1992 data from Dragoo et al. 1993). 
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Data obta1ned on murre populations at the Barren Islands study Sites dunng 1989~ 1992 
1nd1cate numbers have remarned depressed srnce the 011 sp1ll Dunng 199'0-1992, a 
developing trend 1n f1rst egg-layrng dates suggested t1m1ng of nest1ng events was slowly 
returmng to normal (F1g 2) Data obta1ned 1n 1991 and 1992 on numbers of eggs or 
ch1cks per adult also suggested productiVIty was beg1nn1ng to recover at these colomes 
(0 01 1n both 1989 and 1990, vs 0 13 1n 1991 and 0 29-0 34 1n 1992, Nysewander et al 
1992, Dragoo et al 1993) 

Restoration momtonng of murre colomes 1n the Barren Islands w111 furn1sh add1t1onal 
perspect1ve on the degree of InJury sustarned by these Important Gulf of Alaska 
populations It w1ll also prov1de Important rnformat1on on rates of recovery of murre 
populations and supply a bas1s for test1ng hypotheses on why phenology of nestrng 
events was delayed at these colomes after the sp1ll (e g , abnormally late egg-layrng 
dates) Also, data obtarned dunng the work can be used to better pred1ct extents of 
damages and rnjunes to nestrng populations dunng future sp1lls (e g, losses of b1rds, 
recovery rates) 

C ProJeCt Descnpt1on 

Th1s 1s the project descnpt1on to the study plan for Project Number 93049 We plan to 
count murres at breedrng colomes 1n the Barren Islands and determrne the t1mrng of 
nest1ng events and reproductive success to evaluate recovery follow1ng the TN Exxon 
Valdez 011 spill 

1 Resources 

The resources that Will be stud1ed dunng th1s project are common murres 

2 ObJectives 

Mon1tor the recovery of murres 1n the Barren Islands 

3 Methods 

a Study Area 

The study areas cons1st of Nord Island, East Amatuh Island, and East Amatuh 
L1ght Rock 1n the Barren Islands rn the northwestern Gulf of Alaska (F1g 3) 
These locat1ons contain all of the prev1ously established murre population and 
product1v1ty plots that have been momtored 1n past years 

b Data Collection 

All murres, w1th exception of ch1cks, w1ll be counted on 13 population plots 
established 1n 1989 and 15 add1t1onal plots delineated s1nce that ttme The 
counts w111 be made from boats and w1ll follow standard seabtrd colony census 
protocols The counts w111 be conducted dunng the t1me between the completion 
of egg-layrng and the first sea-gorng of ch1cks, the most su1table penod for 
censusrng murres at nest1ng colomes (e g, Birkhead and Nettlesh1p 1980, 
Spnnger et al 1985, Murphy et a/1986) They Will also be made dunng t1mes of 
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Ftgure 3 The Barren Islands, Alaska study area Fteld camps will be located on East Amatuh and Ushagat Islands, and most of the field wor1< w111 be 
conducted at previously established murre populatlon/productiVty plots on East Amatull Light Rock and East Amatuh and Nord tslands (shading 
tnchcates ISlands wrth htl>toncal murre populatlon/pn.xtucttvlty data) 
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day when attendance of murres at cliffs 1s the most stable (1000 hrs to 1600 hrs) 
The population plots w111 be counted Simultaneously by 2 observers, and the 
observers' scores wrll be used to calculate mean values for each plot Also, all 
plots wrll be counted on at least 4 occasrons durrng the census perrod to prov1de 
a set of replicate counts for stat1strcal analys1s (efforts w111 also be made to 
supplement these data w1th add1t1onal counts of selected plots, 1f t1me and 
weather perm1t) In add1t1on, at least 2 counts w111 be made of all murres on Nord 
and East Amatulr Islands and East Amatulr Lrght Rock for comparrson w1th 
prev1ous years 

Information on the t1m1ng of nest1ng events and reproductrve success of murres 
w111 be obtarned at Nord and East Amatulr Islands Data wrll be collected from 6 
productrv1ty plots prevrously establrshed on Nord Island, and 5 comparable plots 
w1ll be set up on East Amatulr Island and East Amatulr Lrght Rock, 1f su1table 
observatrons posts are available Regular observations of murres on plots w1ll 
be used to estrmate average layrng, hatchrng, and fledgrng dates, as well as 
hatchrng and fledging success Observatrons wrll begrn before f1rst eggs are 
lard and w1ll contrnue unt1l ch1cks leave nest s1tes Nest s1tes w1ll be observed 
every 3 days, weather perm1tt1ng Also, 3 trme-lapse cameras set to record the 
hourly status of up to 15 nest srtes each w1ll be rnstalled at 3 of the h1storrcal 
productiVIty plots Information from the v1deo tapes of these smaller subsamples 
of nest s1tes wrll be used to supplement observatronal data on nestrng phenology 
and reproductrve success Although detarled data on reproductive success w1ll 
be obtarned from the h1storrcal plots, rt w1ll also be necessary to establish and 
check at least 10 more small plots conta1nrng 10-15 nest s1tes each durrng the 
late ch1ck-rearrng perrod to obtarn addrtronal rnformatron on numbers of ch1cks 
fledged per adult These supplemental data Will allow comparrsons to be made 
wrth rnformatron collected at other Alaskan colon1es rn prevrous years 

Data Analysrs 

Murre count data wrll be used to test the null hypothesis that there rs no evrdence 
populatrons have rncreased rn the Barren Islands srnce reductrons occurred 
followrng the 1989 orl sprll The sample unrt wrll be the sum of counts of murres 
on all plots on a gJVen day ANOVA wrll be used to determrne rf counts drffer 
among years Multrple comparrsons wrll also be made rf the null hypothesrs rs 

/ reJected Regressron analysrs wrll be co,nducted to evaluate trends rn numbers 
/ over the 5-year perrod srnce the sprll 

Measurements of reproductrve success and trmrng of nestrng events w1ll be 
compared wrth prevrous rnformatron from the Barren Islands and other colonres 
These data wrll also be used to detect and monrtor trends rn productrvrty and 
phenologrcal parameters The sample unrt for trm1ng of nest1ng events and 
reproductive success w111 be a cluster of nests (r e , the nests on a plot) Season
long observations of each sample unrt are requ1red to record events of rnterest 
(e g , f1rst, last, and mean layrng, hatchrng, and fledgrng dates, numbers of chrcks 
hatched and fledged per adult) Summary stat1st1cs w1ll be calculated and 
compared w1th a serres of data obtarned at other colonres rn the Gulf of Alaska 
before the sprll or outside the sp1ll area to test the null hypotheses that the 1993 
Barren Islands data are the same as data from populatrons not affected by the 
sp1ll H1storrcal data on t1m1ng of nest1ng events and reproductrve success of 
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murres m the Barren Islands are too sparse to perm1t ngorous Interannual 
compansons However, regression analys1s w1ll be employed to test for trends 
between 1989 and 1993 1n 2 parameters, f1rst egg dates (see F1g 2) and 
numbers of ch1cks produced per adult 

4 Alternatives 

There are no other alternatives available to conduct the momtonng work and collect 
the types of mformat1on needed for compansons w1th prev1ous years Methodologies 
used for census1ng populations and measunng product1v1ty are des1gned to detect 
long-term trends and follow standard procedures and protocols developed by 
seab1rd b1olog1sts work1ng at large colomes dunng the past 1 0 years 

5 Locat1on 

Restoration momtonng will be earned out 1n the Barren Islands, located about 75 km 
south-southwest of Homer, Alaska between the Kena1 Pemnsula and the Kod1ak 
Archipelago Spec1f1c study s1tes are located on Nord and East Amatuh 1slands and 
East Amatuh L1ght Rock (F1g 3) 

6 Benefits 

7 

) 

8 

Momtonng IS essential to assess the recovery of murre populations 1n the Barren 
Islands The underly1ng causes of the abnormal nestmg behav1or obseNed after the 
oil sp1ll (e g , markedly late egg-lay1ng dates) are not yet understood Mon1tonng 
data w1ll prov1de a bas1s for test1ng vanous hypotheses about why phenological 

' events were delayed after the sp1ll Also, a better understanding of 1mpacts of the 011 
sp1ll on murres w1ll help mm1m1ze damage to nestmg colomes dunng future sp1lls by 
prov1d1ng mformat1on that can be used to d1rect clean up efforts more appropnately 
Moreover, documentation of responses of murres 1n the aftermath of the 011 sp1ll w1ll 
prov1de 1nformat1on that can be used to better pred1ct and measure effects of future 
events on nest1ng populations (e g , losses of b1rds, recovery rates) 

Techmcal Support 

No techmcal support w111 be requ1red 

Contracts 

A sh1p w1ll be chartered to prov1de a platform for the population counts 1n the Barren 
Islands It w1ll be procured through standard compet1t1ve b1d processes used by the 
Department of lntenor 

9 M1t1gat1on Measures 

No m1t1gat1on w1ll be requ1red because the project quahf1es for a NEPA exemption 

10 Literature C1ted 

Birkhead, T A and P J Hudson 1977 Population parameters for the common 
g UJIIemot Una aalge Orms Scand 8 145-154 
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__ and D N Nettlesh1p 1980 Census methods for murres, Una spec1es a 
umf1ed approach Can W1ldl Serv Occas Pap No 43 

Ecological Consulting, Inc 1991 Assessment of d~rect seabird mortality 1n Pnnce 
Wilham Sound and the western Gulf of Alaska resultmg from the Exxon Valdez 
oil sp1ll Unpubl rept by Ecol Consulting, Inc , Portland, Oregon 154 pp 

Manuwal, D A 1980 Breed1ng biology of seabirds on the Barren Islands, Alaska 
U S F1sh and W1ldl Serv , Off B1ol Serv , Anchorage, Alas Unpubl Rep 195 
pp 

__ and D Boersma 1978 Dynam1cs of manne b1rd populations on the Barren 
Islands, Alaska Pp 575-679 m Env1ron Assess Alaska Continental Shelf, 
Annu Rept Pnnc1pal Invest , Vol 3 Natl OceanographiC Atmos Admin , 
Env~ron Res Lab, Boulder, Colorado 

Murphy, E C , AM Spnnger, and D G Roseneau 1986 Population status of 
common gUIIIemots at an Alaskan colony results and s1mulat1ons lb1s 
128 348-363 

Nysewander, D , and C D1ppel 1990 Populatton surveys of seabtrd nest1ng 
colomes 1n Pnnce Wilham Sound, the outs1de coast of the Kena1 Penmsula, 
Barren Islands, and other nearby colomes, wtth emphasis on changes of 
numbers and reproduction of murres B~rd Study No 3 (progress report) U S 
F1sh and W1ldl Serv , Homer, Alaska Unpubl Rep 48 pp 

__ and 1991 Population surveys of seabJrd nest1ng colon1es 1n Pnnce 
Wtlham Sound, the outs1de coast of the Kena1 Pemnsula, Barren Islands, and 
other nearby colomes, w1th emphasis on changes 1n numbers and reproduction 
of murres Btrd Study No 3 (progress report) U S Ftsh and Wtldl Serv , 
Homer, Alaska Unpubl Rep 70 pp 

-----:' , G V Byrd, and E P Knutson 1992 Effects of the TN Exxon Valdez 
otl sptll on murres a perspective from observations at breedmg colomes Draft 
Ftnal Report, Btrd Study No 3 U S Ftsh and Wtldl Serv , Homer, Alaska 

__ , , W Butler, M Kendztorek, and, D A Nysewander 1990 lmmedtate 
tmpact of the "Exxon Valdez" otl sptll on manne b1rds Auk 107 387-397 

Spnnger, AM , E C Murphy, D G Roseneau, and M I Spnnger 1985 Population 
status, reproductive ecology and trophtc relattonshtps of seabtrds 1n 
northwestern Alaska U S Dept Comm , NOAA OCSEAP, Ftnal Rept, Vol 30, 
pp 127-242 

Sowls, A L , S A Hatch, and C J Lensmk 1978 Catalog of Alaskan seabtrd 
colomes U S Ftsh and Wtldl Serv , B1ol Servtces Prog FWSIOBS 78178, 
Anchorage, Alaska 153 pp 

U S Ftsh and W1ldhfe Servtce 1990 Catalog of Alaskan seabtrd colomes -
computer arch1ves U S Ftsh and Wtldl Serv , Mtgratory Bird Management, 
Anchorage, Alaska 
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D. Schedule and Planmng 

1 1993 Milestones 

May-Jun 

Jun-Sep 

Jui-Aug 

Nov-Dec 

Complete study plan, advertise for vessel charter, recrwt for seasonal 
employees 

Ref1ne study plan, purchase f1eld eqwpment, 1nterv1ew and select 
seasonal employees 

Organrze and pack f1eld supplies and equ1pment, tram seasonal 
employees 

Occupy field camps at Ushagat and East AmatuiJ 1slands to obtam data 
on t1mmg of nest1ng events and reproductive success (and 1f t1me and 
weather perm1t count selected populat1on plots at East Amatull L1ght 
Rock and Nord Island) 

Conduct prrmary population census work by countmg all previously 
established boat-based population plots at East Amatul1 L1ght Rock and 
Nord Island at least 4 t1mes on separate occas1ons, and count1ng all 
nest1ng areas on East Amatull Island at least 2 t1mes on 2 of these 
occas1ons (th1s work w111 be conducted v1a Inflatable boats based on the 
contract vessel) 

Inventory and store eqwpment, summarrze data, arch1ve data and plot 
photographs 

Analyze data and wrrte report Draft report submitted to OOS 
November 15, 1993, draft report subm1tted for peer rev1ew December 
15, 1993, fmal report completed December 31, 1993 

2 Project Personnel 

G Vernon Byrd Project Manager superv1smg plannrng and tram1ng, w1ll also 
ass1st durrng population counts, data analyses, and report 
wrrtmg 

Dav1d G Roseneau ProJect Leader 1n charge of all aspects of f1eld work, mclud1ng 
logiStiCS, plannrng, tramrng of freld crews, and data collectrons, 
also prrmary analyzer of data and prrncrpal report wrrter 

Ushagat Island 

Camp Leader 1 

Freid Tech 1 
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and productrv1ty of murres on Nord Island 

Assrsts wrth data collectron on Nord Island 
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East Amatuh Island 

Camp Leader 2 

F1eld Tech 2 

F1eld Tech 3 

3 LogJstJcs 

a F1eld camps 

Responsible for data collection on t1m1ng of nest1ng events 
and productivity of murres on East Amatuh Island and East 
Amatuh L1ght Rock 

Ass1sts w1th data collection on East Amatuh Island and East 
Amatull L1ght Rock 

Ass1sts w1th data collection on East Amatuh Island and East 
Amatuh L1ght Rock 

F1eld camps are requ1red at Ushagat and East Amatuli rslands to support crews 
collecting data on t1m1ng of nest1ng events and reproductive success 

b Vessel Support 

A charter vessel1s needed to support the f1eld camps and serve as liv1ng 
quarters and a stag~ng/vrew~ng platform dunng the populat1on census work (2 
outboard motor-eqUipped Inflatable rafts will be deployed from the vessel on an 
as-needed bas1s to count brrds on h1stoncal sea-based population plots abutting 
shallow waters) 

c Helicopter Support 

Up to 10 helicopter tnps may be requ1red for transporting personnel and some 
supplies between Homer and the Barren Islands (the helicopters w1ll be 
chartered on an as-needed bas1s) 

E Environmental Compliance I Perm1t I Coordmat1on Status 

Th1s study relies on observation from boats or from observation po~nts removed from 
nest1ng ledges and 1s a non-1ntrus1ve study Based on a rev1ew of CEQ regulation 40 
CFR 1500-1508, th1s study has been determined to be categoncally exempt from the 
reqUirements of NEPA, 1n accordance w1th 40 CFR 1508 4 

F Performance Momtormg 

1 Backup strategy 

In the event e1ther the program manager (G V Byrd) or the project leader (D G 
Roseneau) leaves before the project 1s completed, the rema1mng member of the 
study team w1ll assume the other person's dut1es unt1l a replacement can be h1red 
(hmng would be done on an ASAP bas1s) 
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2 Quality assurance and control plan 

Product quality w1ll be ensured by 

a Usrng expenenced personnel to collect and analyze data (both camp leaders 
tentatrvely selected for the project have conducted the same type of work on 
seabtrds rn the Barren Islands 1n prev1ous years, and the proJect leader 1s famtltar 
w1th the study s1tes and has extensrve expenence conductrng stmtlar studtes and 
analyzrng s1m1lar types of data) 

b Trarnrng other f1eld team members 1n proper procedures, rncludrng pract1crng 
census technrques at a murre colony rn Kachemak Bay before g01ng to the study 
s1tes 

c Followmg accepted, standard procedures and protocols when maktng counts of 
btrds (e g, conducttng censuses at correct t1mes durrng the breedtng season, 
recountrng plots tf observer scores vary by more than 1 0%, maktng replicate 
counts to allow stat1strcal compansons to be made) 

d Checkrng to see rf data are be1ng recorded and entered correctly on a regular 
basts both rn the freld and rn offrce 

3 Lrst of Products 

A frnal report on the 1993 momtorrng study that wtll compare these data w1th 
hrstoncal data from the Barren Islands and w1th rnformatron from other Alaskan murre 
colomes 

G Personnel QuahfacatiOns 

Both the proJect leader, Davtd G Roseneau, and the proJect manager, G Vernon Byrd, 
are well quallfred to undertake the proposed study Brref resumes descrrb1ng the 
quahfrcatrons of these key personnel are provrded below 

1 Project Leader - Dav1d G Roseneau 

Davrd Roseneau recerved hts B S degree 1n wrldllfe management and M S 
degree 1n brology from the Umvers1ty of Alaska - Fairbanks rn 1967 and 1972, 
respectively (thests research was on gyrfalcons, Falco rust1colus), and he JOrned 
the U S Frsh and Wrldllfe Serv1ce rn January 1993 He has been a consultrng 
brologrst for the past 20 years, and has conducted and managed research on 
marrne b1rds, raptors, and large mammals 1n Alaska and Canada for both 
government agencres and pnvate-sector chents Mr Roseneau began workrng on 
seabtrds tn the mtd-1970's, and he has been Involved tn several large-scale murre 
(Una spp) populatron momtorrng projects s1nce that ttme Dunng 1976-1983, as 
co-pnncrpal rnvestrgator of NOAA/OCSEAP Research Umt 460, he conducted 
baseline and momtonng stud1es of murres and black-legged k1ttrwakes (R1ssa 
tndactyla) at capes Ltsburne, Lew1s, and Thompson rn the Chukcht Sea, and St 
Lawrence, St Matthew, and Halltslands 1n the Benng Sea He also studted 
auklets (Aethta spp) at St Lawrence and St Matthew Islands, and part1c1pated rn 
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murre and krttrwake research at Bluff 1n Norton Sound In 1984-1986, he was 
Involved rn several follow-up stud1es of murres and k1tt1wakes 1n the northeastern 
Chukchi Sea, and dunrg 1987-1988 and 1991-1992, he helped conduct add1tronal 
momtonng work on murres and k1tt1wakes at the capes Lisburne and Thompson 
and Chamrsso-Puffrn 1sland colon1es Mr Roseneau 1s expenenced rn collectrng 
and analyzrng data on numbers, productlvtty, and food hab1ts of seab1rds, relat1ng 
trends 1n numbers and product1v1ty to changes rn food webs and envrronmental 
parameters (e g, a1r and sea temperatures, current patterns), and assessrng 
potentral rmpacts of petroleum exploration and development on nestrng and 
forag1ng manne b1rds He has spent over 2800 hrs operatrng rnflatable rafts and 
other outboard-powered boats rn the Benng, Chukchi, and Beaufort seas and on 
varrous Alaskan nvers He has also spent several hundred hours operat1ng rafts, 
sk1ffs, and larger, more powerful vessels (e g 25ft, 400 hp HydroSport) rn 
Kachemak Bay, Pnnce W1llram Sound, Kenar Pemnsula coastal waters, and waters 
surroundrng the Barren Islands [Mr Roseneau spent 6 weeks on East Amatulr 
Island rn 1965 and discovered the fork-tailed storm-petrel (Oceanodroma furcata) 
colony there-see lsle1b, P and B Kessel 1973 Btrds of the north gulf coast -
Prrnce Wilham Sound regron, Alaska Brol Paper No 14 Umv of Alaska Press] 
Dunng h1s career, Mr Roseneau has authored and co-authored over 65 reports 
and pubhcatrons, rncludrng 22 on Alaskan seabirds 

Selected Seabtrd Publications 

Murphy, E C, AM Spnnger, and D G Roseneau 1991 Htgh annual vanab1hty 1n reproductive success of 
klttlwakes (R/ssa tndactyfa L } at a colony tn western Alaska J Antm Ecol 60 515-534 

Spnnger, AM , E C Murphy, D G Roseneau, C P McRoy, and 8 A Cooper 1987 Paradox of pelagtc food 
webs 1n the northern Benng Sea I Seabtrd food hab1ts Cant SheH Res 7 895-911 

Murphy E C. AM Springer, and D G Roseneau 1986 Population status of Una aalge at a colony 1n western 
Alaska results and Simulations IbiS 128 348-363 

Spnnger AM , D G Roseneau D S Lloyd, C P McRoy and E C Murphy 1986 Seab1rd responses to 
fluctuating prey avatlabllrty tn the eastern Benng Sea Manne Ecol Prog Ser 32 1-12 

Spnnger, AM and D G Roseneau 1985 Cope pod based food webs auklets and oceanography 1n the Benng 
Sea Manne Ecol Prog Ser 21 229-237 

Murphy, E C , D G Roseneau. and P J Bente 1984 An mland nest record tor the Krttl1tz's murrelet Condor 
86 218 

Spnnger, AM. D G Roseneau, E C Murphy, and M I Spnnger 1984 Enwonmental controls of manne food 
webs food habits of seatllrds 1n the eastern Chukcht Sea Can J Ftsh Aquat Set 41 1202-1215 

2 Project Manager- G Vernon Byrd 

Vernon Byrd rece1ved a B S degree rn wrldhfe management from the Un1vers1ty of 
Georgra rn 1968, drd post-graduate studres rn wrldltfe btology at the Umversrty of 
Alaska-Fairbanks rn 1975, and completed aM S degree 1n wrldlrfe resources 
management (wrth an emphasrs rn applied stat1st1cs) from the Unrvers1ty of Idaho rn 
1989 Thes1s research was on k1ttrwakes (Rtssa spp) and murres (Una spp) 1n the 
Pnbllof Islands Mr Byrd has worked for the U S Ftsh and Wtldlrfe Servtce for over 
20 years, focustng on stud1es of manne b~rds 1n Alaska and Hawan H1s maJOr 
Interests have centered around momtonng long-term trends 1n seabrrd populations, 
mcludmg numbers of b1rds and reproductive performance at colomes He has 
worked on murres at colontes 1n the Aleutran Islands, the Benng Sea, the Chukchi 
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Sea, and western Gulf of Alaska Mr Byrd was a coauthor on the Fmal Report 
covenng the assessment of damage to murres from the TN Exxon Valdez oil sptll 
He has wntten over 40 sctentlftc papers and 50 U S Ftsh and Wtldhfe Servtce 
reports on ftefd studtes, and he has presented over 15 papers on seabtrds at 
sctentrflc meet1ngs Mr Byrd currently serves as supervisory w1ldlrfe b1olog1st at the 
Alaska Manttme Nat1onal W1ldhfe Refuge, the premter area for seabirds 1n the 
nat1onal pubhc land system 

Selected Pubhcattons 

Byrd G V, E C Murphy, G W Karser, A J Kondratyev, and Y V Shrbaev (In press) Status and ecology of 
offshore fiSh·feedrng alclds (murres and puffms) rn the North PacifiC Ocean Proceedmgs of ·symposrum 
on the Status Ecology, and ConservatiOn of Manne Brrds of the Temperate North Pacrfrc• Canadran 
Wrldlrfe Servrce, Ottawa 

Spnnger A M and G V Byrd 1989 Seabrrd dependence on walleye pollock rn the southeaS1ern Benng Sea 
Pages 667-677 ill Proceedrngs of the lntematronal Symposrum on the Brology and Management of Walleye 
Pollock Alaska Sea Grant Rep No 89-1, Umv of Alaska-Farrbanks 

Day, R H and G V Byrd 1989 Food habrts of the whrskered auklet at Buldcr Island, Alaska Condor 91 65-72 

Byrd, G V, J L Smcock, T C Telfer, D I Monarty, and B G Brady 1984 A cross fosterrng experrment wrth 
Newell's race of Manx shearwater J Wrldl Manage 48 163-168 

Byrd, G V, D I Monarty. and B G Brady 1983 Breeding brology of wedge-tarled shearwaters at Krlauea P01nt 
Hawrur Condor 85 292-296 

H Budget 

Cost breakdowns for the project are attached (see Forms 2A and 28) The total cost of 
the FY93 proJect ($177 2) has not changed s1nce the 1ntt1al proposal However, the 1ntt1al 
FY93 proposal (see 1993 Draft Work Plan) was d1v1ded mto 2 subprOjects that mcluded 
both a momtonng study (as descrrbed here) and expenmental murre decoy study that 
was not funded Because the momtonng work was parttally dependent on some ttems m 
the murre decoy study, some funds were reallocated wtth!n and between budget 
categones (e g, contractual vs personnel) Also, tntttal budget categones were carefully 
rev1ewed by the new project leader, and when detailed cost breakdowns were made, 1t 
was determmed that certa1n reallocattons would 1mprove the overall cost-effecttveness 
and safety of the proposed momtonng work For example, boat1ng tn waters surrounding 
the study s1tes requrres a m1mmum of 2 people per boat and chmbmg to many of the 
producttvrty plots also requ1res that a "buddy system" be used, and 1n many of these 
cases, expenenced personnel are needed to ensure bas1c safety requirements (1 e, as 
opposed to volunteer staff that are typ1cally less expenenced) Also 1n some cases, some 
types of transportation to and from the study area were found to be more cost-effecttve 
than others (e g, helicopters vs contract vessels) 

The cost shown for FY94 ($22 3) 1s the amount needed to close out all work started 1n 
FY93 The close out work conststs of most data analyses and report wntmg tasks 
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EXXON VALDEZ TRUSTEE COUNCIL 

Project DescnptiOn Th1s proJect IS designed to monrtor the recovery of murres (Una spp) at colonies 1n the Gulf of Alaska affected by the T/V Exxon Valdez 011 
sp1ll In 1993, research w1ll focus on populations nestmg m the Barren Islands These populations Will also be stud1ed dunng 1994-1996 However, 1n 1996, the 
last year of work, numbers and productiVIty data w1ll aJso be collected at the Uga1ushak Island and Puale Bay colon1es on the Alaska Penmsula, and at colonres on 
the Tnplet Islands between Kod1ak and Afognak Islands, the Ch1swelllslands near A1ahk Bay, and the Sem1d1 Islands between Kodrak and the Shumagin Islands 

Approved Proposed* Sum 
Budget Category 1-0ct-92 1-Mar-93 Total .. FY 98 & 

28-Feb-93 30-Sep-93 FY 93 FY 94 FY 95 FY 96 FY 97 Beyond 

Personnel 
Travel 
Contractual 
Commod1tres 
Equrpment 
Caprtal Outlay 

Subtotal 
General Admrnrstratron 

Project Total 

Full-trme Equivalents (FTE) 

Budget Year Proposed Personnel 

POSitiOn 
ProJect Leader GS11 
BiologiCal Sc1ence Technrc1an GS6 (2) 
B1olog1cal Sc1ence Techmc1an GS5 (2) 
Wildlife B1olog1st GS12 
Program Manager, Anchorage 

$0 0 
$0 0 
$0 0 
$0 0 
$0 0 
$0 0 
$0 0 
$0 0 
$0 0 

00 

$80 0 
$13 6 
$55 5 

$8 2 
$4 0 
$0 0 

$161 3 
$15 9 

$177 2 

2 4 

Months 
Budgeted 

90 
10 0 

8 0 
1 0 
1 2 

$80 0 
$13 6 
$55 5 

$8 2 
$4 0 
$0 0 

$161 3 
$15 9 

$1772 

2 4 

Cost 
$34 3 
$20 8 
$14 9 

$4 0 
$6 0 

$19 4 

$19 4 
$2 9 

$22 3 

$0 0 

$0 0 

$0 0 

$0 0 

$0 0 

$0 0 

$0 0 

$0 0 

07r---~--~--~----~----~~~----__, 
Amounts are shown 1n thousands of dollars 

Comments 
Project Leader for all of Project 93049 studres 

***GS6 B1o-techs w111 function as field camp leaders 
***GS5 B1o-techs w111 ass1st GS6 B1o-techs dunng f1eld studies 

*FY 93 IS a transrtron year from the previously used 011 fiscal year to the federal frscal year This proJect also rncludes proposed fund1ng for January 
and February, 1993 

*"The total shown 1n FY94 1s the amount needed to close out work started rn FY93 (close out work consrsts of arch1vrng and analyz1ng data and report wrrt1ng) 
***Bra-tech trme was mcreased because 1n1t1al estrmates were mtegrated wrth a JOrntly proposed murre decoy study (however, th1s change and other 

adjustments to 1mt1ally proposed budgetary categories d1d not alter the FY93 proJect total) 
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Travel 

Contractual 

Commod1t1es 

Equ1pment 

17 Jul-92 

1993 

EXXON VALDEZ TRUSTEE COUNCIL 

Ten (1 0) helicopter tr1ps @ $0 87K/tnp to transport personnel to and from field camps 1n the Barren 
Islands (ustng helicopters on an as-needed charter basts m more cost effecttve than us1ng a vessel) 

Other travel, 1ncludzng tnps to Anchorage that may be necessary to attend meetings 
Per dtem for fteld crews @ 3 dollars/day/person, & for trtps to Anchorage to attend meetmgs 

SCA Volunteer (1) @ $3 SK for 3 months (Includes $0 5K to cover potent1al1ncreases 1n a1r fares) 
Vessel charter to support population census work and resupply f1eld camps, 26 days @ $2 OK/day 

Food, fuel, and campmg supplies for 2 remote field camps 

Check & upgrade safety & survtval eqUipment (e g , test 10 survtval su1ts, buy battenes for EPIRBS & 
su1t strobe hghts). check, repatr, & tune radto eqUipment (4 hand-helds & 2 base stations), check, 
repatr & upgrade 8 outboard eng1nes (buy carburetors to convert two 9 9 hp to15 hp), 2 mflatable 
rafts, & t1me-lapse v1deo cameras (4 umts), purchase 2 fuel pumps,1 antenna for rad1o,1 Honda 
generator, 2 kerosene heaters, 2 battery chargers, & addrtiOnal safety and surv~val gear (2 flare kits, 3 
surv1val suit strobes, 2 sea anchors) 
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$87 
$20 
$29 

$35 
$52 0 

$82 
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DETAILED RESTORATION PROJECT DESCRIPTION 

Project T1tle 

Sub-Project T1tle 

Project ID No 

Project Type 

Project Personnel 

Lead Agency 

Cost of Project 

Information Needs for Hab1tat Protection 

Stream Hab1tat Assessment 

Restoration Project No 93051 Part A 

Habitat Protection and Acquisition - Survey 

Mark N Kuwada, Project Manager 

Kathnn Sundet, Project Leader 

Alaska Department of F1sh and Game, Hab1tat and 
Restoration DIVISIOn 

$335 7 

Project Start-up and Completion Dates 3/93- 10/94 

Geographic Area of Project Pnnce William Sound/Lower Kena1 Pemnsula 

Project Manager 

Project Leader 

Reg1onal Superv1sor 

Adm1mstrat1ve Assistant 

Restoration Program Manager 



B Introduction 

Coastal streams and assoc1ated rrpanan areas are cnt1cal hab1tat for a number of spec1es 
that were mjured by the Exxon Valdez 011 sp1ll The ADF&G Stream Hab1tat Assessment 
(SHA) project 1s des1gned to document habitats that are of potential Importance to 
salmon and Harlequm ducks These spec1es were Injured as a result of the Exxon Valdez 
011 sp1ll, and both are associated to some extent w1th stream envtronments Salmon are 
anadromous spec1es of f1sh that ut1hze freshwater environments for Important hfe 
functions such as spawmng, rearrng and overwmterrng Harlequm ducks use freshwater 
streams for nestmg and feedmg act1V1t1es 

In 1989, pmk salmon egg mortality m o1led streams averaged about 15 percent, 
compared to about 9 percent m un01led streams In 1991, there was a 40 to 50 percent 
egg mortality 1n o1led streams, and about an 18 percent mortality m un01led streams 
S1nce 1989, Harlequin ducks have exh1b1ted an almost complete reproductive failure m 
the Prrnce W1lltam Sound o1l sp1ll area, and b1rds appear to be m poor physical condttJon 
It IS poss1ble that disturbance from the cleanup and mgest1on of petroleum contammated 
food Jtems could have resulted m add1t1onal 1mpacts on Harlequin ducks 

Certam development actiVIties, particularly clearcut loggmg of mature forests, represent a 
threat to the recovery of Injured f1sh and w1ldhfe resources Th1s threat IS expressed as 
an Incremental loss of hab1tat that Impedes or suppresses the recovery of InJUred spec1es 
populations Surveys are mtended to focus on pr1vate lands that are scheduled for 
logg1ng or other types of maJor habttat alterations so that hab1tat protectton measures, 
such as land acquiSition, can be evaluated Unless these types of restoration act1ons are 
taken m 1993, opportumt1es may be lost to 1dent1fy and protect key hab1tats 

C Project Descrrpt1on 

Resources and/or Serv1ces 

The InJUred resources that are targeted by th1s study mclude anadromous f1sh and 
Harlequm ducks 

ObjeCtives 

The Stream Hab1tat Assessment (SHA) project 1s mtended to prov1de bas1c hab1tat 
1nformat1on for evaluating candidate lands under the Hab1tat Protection process of the 011 
sp1ll restoration program Candidate lands are nominated by landowners, agenc1es, and 
the general public for add1t1onal hab1tat protection or acqu1s1t1on usmg Exxon Valdez 
settlement funds At a mm1mum, cand1date lands must demonstrate that (1) there 1s a 
wJihng seller of the parcel or property nght, (2) the parcel contams key habitats that are 
linked to, replace, prov1de the eqUivalent of, or substitute for Injured resources or 
serv1ces, (3) the parcel or property nghts are ava1lable at or below fa1r market value, and 
(4) an InJured or eqUivalent resource or serv1ce will benefit from protection m add1t1on to 
that provided by the owner and applicable laws and regulations 
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The SHA project documents (1) the number and type of anadromous ftsh streams that 
occur on potenttal candidate lands, (2) the locat1on of these streams, (3) the spec1es of 
anadromous f1sh that occur m each stream and the upper ltmtts of thetr d1stnbut1on, (4) 
the phystcal and vegetative charactensttcs that constitute extstmg f1sh habitat, and (5) 
barners that 1mpede upstream f1sh m1grat1on Th1s will prov1de an Inventory of 
anadromous f1sh stream resources that can be used to compare and rank candidate lands 
Information obtained by th1s proJect may addtttonally ass1st m def1mng habrtat protectron 
measures on candtdate lands, and factlttatrng negot1at1ons between the government and 
pnvate landowners Enhancement opportumttes that could potentially 1ncrease avatlable 
ftsh habttat are also 1dent1f1ed The only alternative to th1s study 1s to proceed With 
hab1tat protection efforts usmg ex1st1ng sources of 1nformat1on to evaluate vanous 
candidate lands Th1s may result m an evaluation process that favors certam lands over 
others on the bas1s of available 1nformat1on rather than a consistent survey of Injured 
spec1es habitats A lack of detailed resource 1nformat1on may also restnct opt1ons for 
selectmg the appropnate protection tool(s) for ach1evmg restoration objectives 

Methods 

In order to be responsive to the needs of the restoration program, study s1te select1on Will 
be mfluenced by several factors (1) a pnonttzed list of pnvate lands 1n the orl sp11l area 
that are scheduled for development w1thm the next ftve years, (2) policy dectsJons by the 
Trustees that focus on certam lands for potential acqutsttton or some other protective 
strategy, (3) the approval of land owners to access lands for purposes of conducting 
surveys, (4) ex1stmg Anadromous Waters Catalog mformat1on that deptcts a potential for 
expand1ng anadromous f1sh resources m candidate areas, and (5) 1ntegrat1on w1th other 
upland hab1tat assessment studtes 

Once potenttal s1tes are selected, one or two reconnaissance v1s1ts w11l be conducted m 
each area to assess general hydrologic, topographiC and vegetative features Th1s 
mformatJon w1ll be used to determme the overall approach to conductmg a formal survey 
m the area Cons1derat1ons to be addressed dunng m1t1al s1te reconnaissance are access, 
vegetative cover, helicopter logiStiCS, obv1ous bamers to upstream f1sh m1grat1on, and 
est1mated t1me to complete the survey 

Surveys Will employ standard, established techmques for recordmg hab1tat mformat1on 
and establishing the presence of anadromous f1sh Streams w11f be surveyed after 
spawnmg has begun d unng the months of August and September A f1eld crew Will walk 
stream channels and record s1te locations and habitat charactenst1cs us1ng a Global 
Pos1t1omng System (GPS) Streams w1ll be segmented mto homogeneous reaches m 
order to accurately descnbe phys1cal features Hab1tat charactenstJcs that Will be 
recorded mclude substrate, grad1ent, stream w1dth, bank Jnc1s1on, npanan vegetation, and 
1nstream debns In add1t1on, a backpack electrof1sher will be used to sample for ftsh 
presence All w1ldl1fe observations Will be recorded 

The mformat1on generated dunng a stream survey w1ll be downloaded to a laptop 
computer from handheld GPS recervers and post-processed to provtde accurate locat1onal 
and attnbute data The products of th1s effort are mtended to be mtegrated as one data 
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layer m a comprehensive GeographiC Information System (GIS) The Habitat Protection 
GIS w1ll mcorporate many other types of mformat1on mclud1ng hydrography, land 
ownership, w1ldhfe hab1tat and vegetation, and w1ll be used to ass1st m the analysis and 
1dent1f1cat1on of key hab1tats throughout the spill-affected area 

Alternatives 

There are no alternatives that will prov1de a more conclus1ve mventory of anadromous 
f1sh streams and anadromous f1sh d1stnbut1on Channel typmg procedures have the 
potential to locate anadromous f1sh streams based upon the phys1cal and vegetative 
charactenst1cs of a study area, but cannot substitute for actual observations of f1sh 

Locat1on 

The SHA has already surveyed most available pnvate lands on Afognak Island dunng 
1992 SHA surveys are planned to occur m Pnnce W1lham Sound, and poss1bly along the 
outer Kena1 Penmsula, dunng 1993 

Benef1ts 

The benefit of surveymg anadromous streams and expandmg known f1sh d1stnbut1on has 
already been descnbed m terms of fac1htatmg mformed hab1tat protection and land 
acqu1s1t1on dec1s1ons However, another benef1t of the study 1s that anadromous f1sh 
streams are automatically protected from loggmg under prov1s1ons of the state Forest 
Practices Act A 66-foot w1de stream buffer 1s applied to anadromous f1sh streams that 
are f1ve feet or more m w1dth, wh1le a 25-foot buffer 1s applied to streams that are less 
than f1ve feet m w1dth Th1s means that a mm1mum level of protection 1s conferred jUSt 
by 1dent1fymg new f1shenes hab1tat Therefore, all f1sh and w1ldllfe spec1es that use 
stream and npanan hab1tats w1ll benefit Prev1ously umdent1f1ed streams w1ll also be 
added to the ADF&G Catalog and Atlas of Anadromous Waters and be protected under 
the prov1s1ons of Alaska Statute T1tle 16 

Techmcal Support 

The techmcal support needed to accomplish the project 1s considered m1mmal Project 
personnel have been tramed m the use of survey eqUipment and have add1t1onal expertise 
m the 1mplementat1on of GPS and GIS technologies 

Contracts 

Serv1ce contracts w1ll be needed for helicopter support and lodg1ng Contracts w1ll be 
awarded on the bas1s of pnce and ava1labll1ty, consistent w1th State of Alaska contracting 
procedures In addition, a contract for GPS base stat1on data w1ll be needed Sole 
source contracts are likely to be reqUired for lodg1ng at a remote logg1ng camp w1th1n the 
study area or v1llage Site, and for acqumng GPS base station data from the Surveyor's 
Exchange1n Anchorage 
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M1t1gat10n 

All helicopter fuel w111 be cached m accordance w1th State of Alaska Department of 
Environmental Conservation regulations All surveys Will be conducted to avo1d any 
1mpact on the surroundmg landscape 

Literature C1ted 

None 

D Schedules and Plannmg 

Act1v1t1es scheduled and budgeted for m th1s budget penod 

March 1 , 1 993 

Apnl30, 1993 

June 1, 1994 

July 30, 1993 

September 30, 1993 

Begm candidate land select1on process Obtain aenal 
photographs and select potential survey areas Request access 
approvals from pnvate landowners 

Candidate land selection process completed Access approvals 
obtamed Arrange log1st1cs, mcludmg helicopter charter and 
f1eld lodg1ng Coordmate w1th other upland restoration projects 

Trammg for f1eld personnel Equipment purchases and repa1r 
Spec1f1c survey planmng 

Stream surveys begm At biweekly mtervals, data w1ll be 
submitted to the Anchorage reg1onal off1ce and processed 
Surveys w1ll occur contmuously for the f1rst 30 days, after 
wh1ch a 7 day break w1ll occur Surveys w1ll then resume and 
contmue unt1l the end of the survey penod 

End of data collection 

Act1v1t1es scheduled and budgeted for outs1de of th1s budget penod 

November 15, 1993 

December 15, 1993 

January 30, 1994 

Data OA/OC has been completed for all streams surveyed 
dunng the season Generation of fmal maps and data tables 
begms 

Maps and tables undergo fmal rev1ew Report production 
begms 

Report and data subm1ss1on deadline 

F1eld staff Will be deactivated on November 15, 1993 The Project Manager and Project 
Leader w1ll contmue through March 31, 1994 Ongomg respons1b1llt1es mclude 
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1) coordmat1on w1th the Habitat Protection Workmg Group (HPWG) on land acqu1s1t1on 
and protection strateg1es, 2) coordmatton With pnvate land owners on land development 
planmng, 3) coord1nat1on w1th other restoratton projects on survey results, and 4) 
admm1strat1ve dut1es as requ1red 

E Environmental Comphance/Perm1t/Coordmat1on Status 

The study Will comply w1th all applicable environmental regulat1ons, mcludmg regulations 
relatmg to fuel storage, transportation of hazardous matenals, and the collection of 
anadromous f1sh for purposes of research In add1t1on, the approval of landowners Will be 
obtamed before accessmg any pnvate lands 

F Performance Momtorang 

Coordmat1on and overall project superv1s1on Will occur m Anchorage The ProJect 
Manager will attend all necessary meetmgs, part1c1pate 1n the candtdate land select1on 
and survey approval process, conduct s1te reconnaissance surveys and part1c1pate m 
stream hab1tat surveys In add1t1on, the ProJeCt Manager w1ll be responsible for all 
admm1strat1ve dut1es 1ncludmg budgetmg, log1st1cs, and tra1mng The ProJect Leader w1ll 
oversee all data-related functions, mcludmg GPS post-processmg, database development, 
GIS mappmg and report generat1on The Project Leader w1ll also serve as the pnmary 
f1eld superv1sor The remamder of the f1eld crew, mcludmg two b1olog1sts and a 
techmc1an, w11l be responsible for acqu1nng stream hab1tat data and performmg vanous 
post-survey quality assurance dut1es 

Data output w11l cons1st of color coded maps and overlays dep1ctmg stream sections and 
the1r assoctated hab1tat parameters, annotated mc1dental spec1es catches, and 
documented upper hm1ts of anadromous spec1es Tables of th1s mformat1on With 
add1t1onal references to Wildlife observations, sampling cond1t1ons and locat1on 
mformat1on w1ll be generated, accompamed by a summary report D1g1tal data and 
Autocad transfer f1les w1ll be ava1lable upon request An accompanymg report w1ll 
descnbe survey methodology and results m narrat1ve form 

G Personnel Ouahfacat1ons 

Project Manager Mark N Kuwada Hab1tat B1olog1st w1th the Alaska Department 
of F1sh and Game for 12 years Extensive expenence m 
m1t1gatmg maJor prOJect tmpacts and restonng damaged 
hab1tats Sus1tna Hydroelectnc ProJect, Bradley Lake 
Hydroelectric ProJeCt, D1amond ChUitna Coal Project ADF&G 
Response Coordinator, Exxon Valdez 011 sp1ll 
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H 

Project Leader 

Budget 

Personnel 
Travel 
Contractual 
Commod1t1es 
EqUipment 
Cap1tal Outlay 

Subtotal 

Kathnn Sundet Hab1tat B1olog1st and F1shenes B1olog1st w1th 
the Alaska Department of F1sh and Game for 7 years Data 
management for Kmnet1c Labs, Amenca North Inc , and 
environmental consulting compan1es 1n California for 4 years 
Expenence 1n management of b1olog1cal databases, GIS, f1sh 
habitat evaluations and vanous f1shenes related f1eld projects 
Sus1tna Hydroelectnc Project and Exxon Valdez all sp1ll 

$182 8 
15 0 

101 0 
1 0 
1 5 
00 

$301 3 
General Adm1n1strat1on 34 4 

Project Total $335 7 
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EXXON VALO ........ RUSTEE COUNCIL 

Project Descnpt1on Stream hab1tat assessment study surveymg anadromous f1sh d1stnbut1on and documenting the total number and extent of 
anadromous f1sh streams on cand1date lands The number for th1s project 1n 1992 was R 47 

Approved 
Budget Category 1-0ct-92 

28-Feb-93 

Personnel $88 8 
Travel $3 2 
Contractual $40 2 
Commod1t1es $0 0 
Equ1pment $0 0 
Capital Outlay $0 0 

Sub-total $132 2 
General Adm1mstrat1on $16 1 

Project Total $148 3 

Full-t1me Equivalents (FTE) 2 1 

Budget Year Proposed Personnel 

Pos1t1on 
Pnnc1pal Investigator 
F1shenes B1olog1st I 
F1shenes Techmc1an Ill 
Hab1tat B1olog1st 
Project Leader 
Clerk Typist Ill 
Database Manager 
OSIAR Management 

1993 page 2 of 9 

Proposed* Sum 
1-Mar-93 Total FY 98 & 

30-Sep-93 FY 93 FY94 FY 95 FY 96 FY 97 Beyond 

$182 8 $271 6 $79 8 
$15 0 $18 2 $0 0 

$101 0 $141 2 $3 5 
$1 0 $1 0 $0 0 
$1 5 $1 5 $0 0 
$0 0 $0 0 $0 0 

$301 3 $433 5 $83 3 $0 0 $0 0 $0 0 $0 0 
$34 4 $47 9 $12 0 

$335 7 $481 4 $95 3 

36 57 
Amounts are shown 1n thousands of dollars 

Months 
Budgeted Cost Comment 

70 $41 0 
50 $24 6 * FY 93 IS a trans1t1on year from the previously used 011 f1scal 
50 $16 8 year to the federal f1scal year 
50 $20 0 
70 $31 7 
70 $20 6 
70 $13 1 
20 $15 0 

Project Number 93051 Part A 
Project T1tle Information Needs for Hab1tat Protection 
Sub-Project Stream Hab1tat Assessment 
Agency AK Dept of F1sh & Game 

FORM 3A 
SUB

PROJECT 
DETAIL 



Travel 

Contractual 

Commod1t1es 

Equ1pment 

Oct. 12,1992 

1993 

EXXON VALD!;;L. • RUSTEE COUNCIL 

Airfare and per d1em 

Helicopter for 45 days, phone, fax, v1deo processmg, 
and xeroxmg 

Off1ce and f1eld supplies, survey supplies, GPS parts, 
computer d1sks and paper 

GIS software and computer eqwpment 

Project Number 93051 Part A 

Proposed 
$15 0 

$101 0 

$1 0 

$1 5 

Project T1tle Information Needs for Hab1tat Protection 
Sub-Project Stream Habitat Assessment 

page 3 of 9 Agency AK Dept of F1sh & Game 

FORM 38 
SUB

PROJECT 
DETAIL 
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T1tle CHARACTERIZATION OF UPLAND NESTING HABITAT OF THE MARBLED 
MURRELET IN THE EXXON VALDEZ OIL SPILL AREA 

Project ID Number 93051 Part B 

Project Type Survey 

Project Leaders Robert L DeVellce, Ph D 
Conn1e Hubbard, M S 

Lead Agency USDA Forest Serv1ce 

Cooperatmg Agency USDI F1sh & W1ldhfe Serv1ce 

Cost of Project $247,600 (FY93) 
$275,200 (FY94) 

Dates of Study 1 March 1 993 - 30 September 1993 

Study Area Pnnce W1lham Sound, south Kena1 Pemnsula 

Robert L DeVehce (Project Co-Leader) 
USDA Forest Serv1ce, Chugach NF 
201 E 9th Ave , Su1te 206 
Anchorage, AK 99501 

(907)-271-2500 

Conme Hubbard (Project Co-Leader) 
USDA Forest Serv1ce, Chugach NF 
P 0 Box 129 
G1rdwood, AK 99587 

(907)-783-3242 

USDA Forest Serv1ce, Chugach NF 
201 E 9th Ave , Su1te 206 
Anchorage, AK 99501 

(907)-271-2500 

'1-- J-93 
Date 

4-\-43 
Date 
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8 Introduction 

Marbled murrelets (Brachyramphus marmoratus) were k1lled by 011 contammat1on 
from the Exxon Valdez 011 sp1ll of March, 1989 Between 9,500 and 14,000 marbled 
murrelets d1ed from the d1rect effects of o1lmg (Ford et al 1991) Th1s est1mated 
mortality represents approximately 10% of the present total population s1ze w1th1n the 
sptll area (lamg and Klostewskt, m prep ) Presently, there 1s no known evtdence of 
population recovery wtthm the sptll area (Kuletz, m prep , Lamg and Klostewskt, m prep ) 

Hab1tat modtf1cat1ons (espectally loggmg) both w1th1n and outside the sp1ll area may 
pose add1t1onal threats to the area's marbled murrelet populations Protection of nest1ng 
habttat areas through acquiSition and stewardship may stgn1f1cantly enhance the 
prospects for population recovery 

Although 1t has been reported that marbled murrelets pnmanly nest m trees wtthtn 
anctent forests (Marshall 1988, Nelson et al 1992, Qumlan and Hughes 1990), the1r 
nestmg requirements w1th1n the sptll area rematns poorly known Thts study wtll attempt 
to charactenze the nestmg habttat of marbled murrelets throughout the sptll area so that 
habitat protection or acqu1stt1on options can be most effectively evaluated 

Thts study represents a contmuat1on and expans1on of the 1992 work conducted 
cooperatively by the USDI Ftsh & Wtldhfe Serv1ce and USDA Forest Serv1ce (Kuletz 
1992) The 1992 work provtded Initial charactenzattons of nesttng habitat w1thm Pnnce 
Wtlham Sound In 1993, habttat surveys wtll be conducted m Pnnce Wtlham Sound and 
the southern portton of the Kena1 Penmsula 

C Project Descnpt10n 

1 Resources and/or Serv1ces 

Marbled murrelets were Injured by the Exxon Valdez 011 spill and tdenttfymg thetr 
hab1tat reqUirements IS the focus of thts study 

2 ObjeCtives 

The pnmary objeCtive of th1s study w11l be to charactenze and contrast s1tes 
occup1ed by marbled murrelets versus unoccupied s1tes Th1s charactenzat1on w1ll focus 
on documentmg vegetation compos1t1on and structure 

3 Methods 

Fteld samplmg w1ll focus on s1tes tdent1f1ed as havmg s1gntf1cant marbled murrelet 
act1v1ty, known nestmg areas, and areas where the b1rds have been found to exh1b1t 
occupted nestmg behavtor These sttes wtll be tdent1f1ed m a separate cooperative study 
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conducted by the USDI F1sh & W1ldhfe Serv1ce All of these s1tes w1ll be located w1thm 
the 011 sp1ll zone m Prmce Wilham Sound and along the southern port1on of the Kena1 
Pemnsula 

A Circular 500 m2 sample plot w1ll be established at a representative locatton 
w1thm each 1dent1f1ed marbled murrelet Site Complete lists of vascular plant spec1es w11l 
be recorded w1th1n each plot and canopy cover classes, mean he1ghts, and s1ze classes of 
each spec1es Will be estimated Phys1cal s1te charactenst1cs w1ll also be recorded at each 
plot, mcludmg elevatiOn, slope, aspect, landform, and soli type Vegetation, landforms, 
and so1l types w1ll be mapped w1thm a 500 m rad1us of the plot center Comparative 
data for assessmg marbled murrelet hab1tat charactenstrcs w1ll be prov1ded by 
estabhshmg add1t1onal study plots on srtes lackmg marbled murrelet act1v1ty (based on the 
surveys by the USDI F1sh & Wildlife Serv1ce) 

Data analysts w1ll focus on usmg a combmat1on of class1f1cat1on to determme 
vegetatton and habttat types, and gradtent analyses to descnbe general patterns of 
vegetation charactensttcs, marbled murrelet actlvtty, and environmental factors 
Class1f1catton w1ll be achieved us1ng a combmat1on of two-way tnd1cator spec1es analysiS 
(Hill 1979a), a vanety of cluster analyses (Lance and W1lhams 1967, Ludw1g and 
Reynolds 1988), ecological JUdgement, and cons1derat1on of the grad1ent analysis results 

The gradient analyses w1ll ut1llze a combmat1on of mult1vanate procedures, 
mcludmg detrended correspondence analysiS (Hill 1979b) and nonmetnc multidimensional 
scaling (Ludwig and Reynolds 1988}, and graph1c descrrpt1ons of vegetation/ 
envrronmental patterns (Whittaker 1967) Canomcal correspondence analys1s (Ter Braak 
1986), multiple d1scrrmmant analySIS (Ludwig and Reynolds 1988), and generalized lrnear 
modeling (Neider and Wedderburn 1972) w1ll be used to stat1st1cally test the degree the 
vegetatron charactenstrcs and environmental factors relate to one another and to marbled 
murrelet actiVIty level (e g , h1gh vs low) 

The vegetat1on/landform/sorls mapped data w11I be Imported to a GIS These data 
w1ll be used to evaluate the relat1onsh1p between marbled murrelet act1v1ty and the 
pattern and compositiOn of hab1tat patches 

The analyses w11l be d1rected toward provtdmg models charactenz1ng hab1tat for 
marbled murrelets These models could then be applied rn an operational sense towards 
1dent1fymg potential hab1tat areas for protectiOn The followmg hypotheses w11l be 
exammed 

• Marbled murrelet habitat preference vanes by vegetation type 

• Marbled murrelet hab1tat preference vanes by vegetation structure (sensu the 
hab1tat layer mdex of Short 1988) 

• Marbled murrelet hab1tat preference vanes by total tree volume 
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• Marbled murrelet habttat preference vanes by b1ophys1cal s1te type 

• Marbled murrelet hab1tat preference vanes by landscape pattern and 
composttton of habitat patches 

• Marbled murrelet habttat preference vanes by a multtvanate combmat1on of two or 
more of the above factors 

4 Alternatives 

Th1s project 1s h1ghly dependent on coordmat1on wtth the USDI F1sh & Wildlife 
Serv1ce to locate marbled murrelet nest s1tes, areas where marbled murrelets are 
exh1b1t1ng nestmg behavtor, and s1tes With or Without marbled murrelet act1v1ty 
Alternative methods that d1d not prov1de for th1s coordmat1on were not cons1dered 
further 

Potentially, the type and d1vers1ty of mformatron collected at each plot could be 
changed However, the set of 1nformat1on proposed for collection w1ll allow for the 
documentation of the w1dest possible range of habrtat charactenst1cs m the shortest 
possrble trme The vascular plant spec1es lists and cover/s1ze class estimates w111 prov1de 
for quant1fymg such d1verse charactenst1cs as spec1es nchness and d1vers1ty, vegetation 
type, and hab1tat structure S1m1larly, the phys1cal s1te charactenzat1ons, m combmat1on 
w1th the vegetatiOn data, w1ll prov1de for mult1vanate correlations among hab1tat 
charactenst1cs and marbled murrelet act1vrty that would not be possrble otherwise When 
linked to brophysrcal GIS databases, the models produced m such correlation exerc1ses 
may be partrcularly tnvaluable m 1dent1fymg hab1tat areas for protection 

5 LocatiOn 

The prec1se locatron of the study srtes w111 be determined by the USDI F1sh & 
W1ldllfe Serv1ce The survey area w1thm whrch study Sites w1ll be located 1ncludes the 
ent1re 011 sp1ll zone m Pnnce W1lham Sound and along the southern port1on of the Kena1 
Pentnsula 

6 Benef1ts 

Th1s project w1ll prov1de detailed 1nformat1on and models charactenztng marbled 
murrelet hab1tat w1th1n the 011 sp1ll area Th1s mformat1on w1ll be Invaluable towards 
evaluatmg hab1tat protectlon/acqu1s1t1on options wtthtn the 011 sp1!1 area and b1ophys1cally 
s1mllar areas m the reg1on 

7 Techmcal Support 

In addrt1on to the techmcal support provrded by the USDI Frsh & Wildlife Serv1ce, 
th1s project w1ll reqUire 24 3 person months of effort R L DeVehce and C Hubbard w1ll 
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each ded1cate three months to the project and w1ll act as co-project leaders and JOint 
authors of the ftnal proJect report F1eld work w1ll largely be accomplished by two crews 
of b1otechntc1ans each composed of one ecologist and one sml scientist The two 
ecologists w111 work for a total of mne months and the two sot! sctentlsts w11l work for a 
total of e1ght months 

8 Contracts 

To accomplish the necessary travel to remote study s1tes, th1s proJect w111 requ1re 
chartermg two boats One of these boats wtll be contracted by the USDA Forest Serv1ce 
and the other wtll be contracted by the USDI F1sh & W1ldhfe Serv1ce Both of the 
contracts w11l be for 60 days durat1on (total of 120 days} 

9 M1ttgat1on Measures 

No m1ttgat1on measures w1ll be reqUired 

1 0 Literature C1ted 

Ford, R G , M L Bonnell, D H Varoujean, G W Page, B E Sharp, D Hememann, and J L 
Casey 1991 Assessment of dtrect seabtrd mortality 1n Pnnce W1lltam Sound and 
the Western Gulf of Alaska resultmg from the Exxon Valdez 011 sp1ll Ecological 
Consulting, Inc , Portland, Oregon 

Htll, M 0 1979a TWINSPAN A FORTRAN program for arrang1ng multtvanate data rn an 
ordered two-way table by classtf1cat1on of the tndrv1duals and attnbutes Ecology 
and Systematics, Cornell Un1versrty, Ithaca, New York 

Htll, M 0 1979b DECORANA A FORTRAN program for detrended correspondence 
analysts and recrprocal averagmg Ecology and Systematics, Cornell Umvers1ty, 
Ithaca, New York 

Kuletz, K J In prep Assessment of Injury to Marbled Murrelets from the Exxon Valdez Otl 
Sptll NRDA Btrd Study No 6 U S Ftsh and W1ldhfe Serv1ce, Anchorage, Alaska 

Kuletz, K J 1992 ldent1frcatton of upland nestmg habitat of the marbled murrelet rn the 
EVOS zone (unpublished study proposal submitted to the Exxon Valdez Otl Sprll 
Trustee Council} 

Lamg, K K and S P Klostewskr In prep Manne b1rd populations of Prmce Wtllram 
Sound, Alaska, before and after the Exxon Valdez Otl Sptll NRDA Btrd Survey No 
2 U S Ftsh and W1ldlrfe Servtce, Anchorage, Alaska 

Lance, G N and W T W1lhams 1967 A general theory for classificatory sortmg 
strategies 1 Hterarch1cal system Computer Journal 10 271-276 
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Ludw1g, J A and J F Reynolds 1988 Stat1st1cal ecology a prrmer on methods and 
comput1ng John W1ley & Sons, New York 

Marshall, D 8 1988 Status of the Marbled Murrelet 1n North Amerrca w1th spec1al 
emphas1s on populations 1n Washington, Oregon and California USFWS B1olog1cal 
Report 88(30) 

Neider, J A and R W M Wedderburn 1972 Generalized linear models Journal of the 
Royal Stat1st1cal Soc1ety A 135 370-384 

Nelson, S K , T E Hamer, and K Holtrop 1992 Nest-s1te characterrst1cs of Marbled 
Murrelets 1n the Pac1f1c Northwest Abstract Pac1f1c Seab1rd Group Annual 
Meetrng January 15-19, 1992 

Ou1nlan, S E and J H Hughes 1990 Locat1on and descrrpt1on of a Marbled Murrelet tree 
nest 1n Alaska Condor 92 1 068-1 073 

Short, H L 1988 Hab1tat structure model for natural resource management Journal of 
Environmental Management 27 289-305 

Ter Braak, C J F 1986 Canonrcal correspondence analysis a new eigenvector technrque 
for mult1varrate d1rect gradient analys1s Ecology 67 1167-1179 

Whittaker, R H 1967 Grad1ent analysiS of vegetation 81olog1cal Rev1ew 42 207-264 

D Schedules and Planmng 

1 Data Collection and Reportmg Schedule 

1993 March secure charter vessels 
advertize for personnel 

Aprrl - 14 May h1re personnel (two ecologists, two s01l sc1ent1sts) 
prepare for f1eld work (e g , organ1ze tra1n1ng for f1eld crews, 

acqu1re maps and aerral photographs, order necessary 
equipment, generate suff1c1ent cop1es of f1eld forms) 

14 May - 11 June safety tra1n1ng 

13 - 22 June 

vegetat1on/s01ls characterrzat1on trarn1ng 
premapprng 

Prrnce W11l1am Sound survey (f1rst trrp) 

29 June- 8 July Prrnce W11l1am Sound survey (second trrp) 
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15 - 22 July southern Kena1 Penmsula survey (f1rst tnp) 

27 July - 5 Aug southern Kena1 Pentnsula survey (second tnp) 

10- 19 Aug Pnnce W1lllam Sound survey (third tnp) 

24 Aug - 2 Sept Pnnce Wtlham Sound survey (fourth tnp) 

7- 30 Sept data entry and lntttal analysts 

Oct -Dec ftnal analys1s and report wntmg 

1994 Jan prehmmary report 

28 Feb fmal report 

2 Personnel 

Robert l DeVehce, Ph D - w111 co-superv1se project (wtth C Hubbard) and conduct 
analyses and reportmg 

Conn1e Hubbard, M S - w11l co-superv1se project (wtth R DeVehce) and conduct analyses 
and report1ng 

Biological Techmc1ans- Ecologist (2) - w1ll lead f1eld survey crews and record the 
vegetation component of fteld surveys One of these techmctans wtll remam m the 
offtce after the fteld season to ass1st m data entry and prehmmary analysis 

Btolog1cal Techmc1ans - Sotls Sc1ent1st (2) - w1ll record the so1ls and landform data 
component of the f1eld surveys 

E Environmental Comphance/Perm1t/Coordmat1on Status 

Th1s proJect qualifies for a categoncal exclus1on under terms of the Nattonal 
Environmental Polley Act 

F Performance Momtormg 

Robert l DeVellce w1ll coordmate proJect design/Implementation and data 
exchange w1th the USDI F1sh & W1ldhfe Serv1ce DeVehce w1ll be responsible for ftnal 
study des1gn and fmal completron of reports Conme Hubbard w1ll prov1de overall 
coordmat1on for fteld operations {DeVehce wtll ass1st) Hubbard and DeVehce wtll JOintly 
work on data analys1s and reportmg 

7 



DRAFT Deta1led ProJect Descr1pt1on - DeVellce and Hubbard 

In the event that one of the proJect leaders leaves before the proJect's completion, 
the rema1nmg proJect leader w1ll take on all coordmat1on, analysis, and reportmg 
respons1b1l1t1es 

Oual1ty control w1ll be accomplished by subJectmg each f1eld crew member to a 
two-week tra1n1ng program pr1or to m1t1atmg f1eld work Th1s trammg w1ll 1nclude lectures 
on the bas1c procedures to be used followed by actual applications of the methods m the 
f1eld Fmally, the tramees w11l be tested m the f1eld for consistency and accuracy m 
character1z1ng vegetation, landforms, and so1ls At least three t1mes dur1ng the f1eld 
season e1ther DeVellce or Hubbard w11l JOin the f1eld crews to prov1de techmcal assistance 
and ensure h1gh standards m data collection 

A prellmmary report documentmg the fmdmgs from th1s study will be submitted m 
January 1994 Followmg mcorporat1on of rev1ew comments, the fmal vers1on of th1s 
report w1ll be submitted by the end of February 1994 

G Personnel Ouallf1cat1ons 

ProJect Co-Leader Robert L DeVellce rece1ved h1s Ph D m plant ecology from 
New Mex1co State Un1vers1ty, Las Cruces, m 1983 H1s d1ssertat1on Involved the 
development of a vegetation type class1f1cat1on 1n the southern Rocky Mountains Dr 
DeVel1ce was a post-doctoral fellow 1n New Zealand from 1984 - 1987 where he 
conducted preserves selection and des1gn research From 1987 - 1989 Dr DeVel1ce 
worked as a contract sc1ent1st workmg on global climatiC change research for the US 
Environmental Protection Agency Pr1or to JOining the staff of the Chugach National 
Forest m 1992, Dr DeVellce worked as the Montana state ecologist for The Nature 
Conservancy The focus of much of Dr DeVellce's work and experience 1s f1eld 
vegetat1on ecology and quant1tat1ve plant commun1ty analys1s 

ProJect Co-Leader Conme Hubbard rece1ved her M S m forest sc1ence from 
Oregon State Umvers1ty Her thes1s mvolved developing a plant assoc1at1on class1f1cat1on 
for the College of Forestry's research forest lands Conme has worked for the USDA 
Forest Serv1ce as Forester, S1lv1culturallst, and Ecolog1st She has also worked for both 
state and private resource management agenc1es m Idaho and Montana Conn1e 1s 
currently the D1str1ct Ecologist for the Glac1er Ranger D1str1ct of the Chugach National 
Forest The emphasis of th1s pos1t1on 1s the development and application of commumty 
class1f1cat1ons for the Forest, 1nclud1ng plant assoc1at1on class1f1cat1on m Pnnce W1lllam 
Sound 

H Budget 

(see attached budget sheets) 
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Project Descnptaon Charactenze the nestmg habatat of marbled murrelets m the spall affected area Determme and map cover attnbutes, specafacally 
forest structure, volume stand class and plant assocaataon for dawn watch sates 

Jludget Category 

Personnel 
Travel 
Contractual 
Commodataes 
Eqwpment 
Capatal Outlay 

Sub~ total 
General Adm1mstrataon 

Project Total 

Full-tame Equavalents (FTEJ 

Budget Year Proposed Personnel 

Posataon 
Ecologast GS 1 2 
Ecologist GS 9 
Baotechmc1an GS7 (2) Ecologast 
Brotechmcaan GS6 (2) SOJI Scaentast 
Baotechmcaan GS5 
Program Manager 

l Apr 93 

Approved 
1-0ct-92 

28-Feb-93 

$12 0 
$1 2 
$0 0 
$0 0 
$0 0 
$0 0 

$13 1 
$2 1 

$15 2 

03 
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Proposed* 
1-Mar-93 Total 

30-Sep-93 FY 93 

$80 4 $92 4 
$7 9 $9 1 

$120 0 $120 0 
$1 0 $1 0 
$2 5 $2 5 
$0 0 $0 0 

$211 8 $225 0 
$20 5 $22 6 

$232 3 $247 6 

20 23 

Months 
Budgeted Cost 

30 $16 4 
30 $12 0 
90 $26 6 
80 $21 3 
08 $1 6 
05 $2 5 

•• 
FV 94 

$91 2 
$11 2 

$145 0 
$1 0 
$3 0 
$0 0 

$251 4 
$23 8 

$275 2 

24 

FY 95 FY 96 

$0 0 $0 0 

$0 0 $0 0 

FY 97 

$0 0 

$0 0 

Sum 
FY 98 & 
Beyond 

$0 0 

$0 0 

Amounts are shown m thousands of dollars 

Comment 

• FY 93 ts a transrtron year from the prevrously used otl fascal 
year to the federal fascal year 
• • Close out costs for fmal data analysrs and report wntang of 
FY 93 work would be $60,000 

Project Number 93051 Part B FORM 3A 
SUB

PROJECT 
DETAIL 

Project Tttle Information Needs for Hab1tat Protection 
Sub-Project Marbled Murrelet Habitat ldent1frcataon 
Agency Dept of Agnculture, Forest Servtce 



Travel 

Contractual 

Commod1t1es 

Equipment 

1 Apr 93 

1993 

EXXON VALDEZ TRUSTEE COUNCIL 

To and from Wh1tt1er (road, tram) and to and from PWS, Homer and 
other sates 

Per d1em - 4 people x $15/day x 60 days 

Boat Charter, 120 days at $1 000/day 

Off1ce supplies, f1eld books 

Aenal photos, waterproof camera, backpacks and replacement of 
expended f1eld eqUipment 

Total 

Project Number 93051 Part B 
Project Tttle Habttat Protectton 

Proposed 
$4 3 

$3 6 

$120 0 

$1 0 

$2 5 

$131 4 
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Sub-Project Marbled Murrelet Habttat ldentrftcatton 
Agency Dept of Agnculture, Forest Serv1ce 

FORM 38 
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Project T1tle Information Needs for Hab1tat Protection 

Sub-Project Marbled Murrelet Hab1tat ldent1f1cat1on 

Project ID# 93051 Part B 

Project Type Hab1tat Protection and Acqu1s1t1on 

Project Leader Kathenne J Kuletz 

Lead Agency U S Department of the lntenor, F1sh and Wildlife Serv1ce 

Cooperatmg Agenc1es U S Department of Agnculture, Forest Serv1ce 

Project Cost $ 271 0 (FY 93), $ 71 5 (FY 94) 

Start Date 1 February 1 993 Fm1sh Date 31 March 1994 

Project Locat1on Pnnce W1lllam Sound, south Kena1 Penmsula 

Project Leader Date 

Project Manager 
Kent Wahl, M1gratory B1rd Management 



... 

B. Introduction 

The protectton of habrtats has been tdenttfted as a vtable means of restonng resources 
InJured by the Exxon Valdez otl sprll The marbled murrelet (Brachyramphus 
marmoratus) ts a small seabtrd whtch was InJUred by the 011 sptll (Ptatt et al 1990, 
Kuletz tn prep) and could benefit from habttat protectton The murrelet pnmanly nests 
tn old-growth forests (Btnford et al 1975, Manley and Kelson 1991, Qumlan and 
Hughes 1990, Stnger et al 1991, Nelson and Hamer 1992, Naslund et al tn press, 
P1att and Ford tn press), whtch are threatened by loggtng tn the sptll zone The 
maJOrity of murrelet carcasses were retneved tn Pnnce Wtlltam Sound and along the 
south Kenar Pemnsula (Ecologtcal Consulting, Inc 1991, Kuletz 1n prep ) Pnnce 
W11l1am Sound ts one of three maJor populatton centers of the marbled murrelet m 
Alaska {Mendenhall 1992) The Pnnce William Sound population has declined 
stgmftcantly, from approximately 300,000 to 100,000 tn 1989 (KiostewskJ and Lamg 
ms ) Even though 1t 1s unlikely that all of the decline was due to the sprll (Kiostewskt 
and Lamg ms }, the 011 sp1ll undoubtedly htndered any recovery to h1stonc levels 
Murrelets also showed effects of human dtsturbance at Naked Island tn 1989 and 
posstble d1srupt1on of reproduction (Kuletz tn prep) 

Loss of nesting hab1tat to loggmg could Impede the natural recovery of murrelets tn 
the sp1ll zone The marbled murrelet 1s listed as threatened under the Endangered 
Spectes Act tn Cahforma, Oregon and Washtngton, due tn large part to loss of tts 
forest nest1ng habttat (Stem and M1ller 1992), and forested areas tn the sp1ll zone are 
under mcreastng pressure to be logged In add1t1on, the murrelets 1n the sp1ll zone are 
vulnerable to human disturbance, whether they nest tn trees or on the ground This 
study, m cooperation w1th the U S Forest Serv1ce, will 1dent1fy forested and unforested 
habitat features assoctated With nest1ng murrelets These results can be used to 
1dent1fy areas need1ng protection to ensure the recovery of marbled murrelet 
populations 1n the sp1ll area 

Pnor to 1990, no systematic survey of murrelet nestmg act1v1ty had been attempted 1n 
southcentral Alaska, mcludtng the sp1ll zone Stnce then, my colleagues and I 
developed the f1rst survey protocol for Alaska and we located probable nestmg areas 
on Naked Island, tn Pnnce Wilham Sound (Kuletz 1991) In 1991 and 1992, we 
located 10 marbled murrelet nests (Naslund et al 1n press, Kuletz et al 1n prep) The 
nest trees were m h1gh volume (1883-5649 net m3 per hectare) and stze class (<!:23 em 
dbh [d1ameter at breast herght]) stands of old-growth hemlock (Tsuga mertenstana and 
T heterohylla) and spruce (Ptcea sttchensts) All nests were on tree branches 1n 
shallow depresstons on large moss covered platforms, wh1ch IS typtcal throughout the 
murre~et1S range (Btnford et al 1975, Outnlan and Hughes 1990, Stnger et al 1991, 
Nelson and Hamer 1992) Nest trees were larger and had more epiphyte cover and 
platforms (1 e, honzontal surfaces large enough to support a nest and patr of 
murrelets) than surrounding trees We also found h1gher levels of murrelet act1v1ty 
(1 e , flyrng or calling) near the heads of bays on moderate to steep slopes, and htgher 
act1v1ty and behavtor tnd1cat1ve of nesttng, tn forests w1th trees <!:23 em dbh and w1th 
mossy platforms However, not all forests of htgh stand stze class and volume class 
had murrelet acttvtty 
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The southern Kenat Pemnsula, wh1ch 1s m the sptll zone, IS one of the few places 
where murrelets have been found nestmg 1n unforested areas on the ground {S1mons 
1980, H1rsch et al 1981, B R1ce, pers comm, Kena1 FJords Nat1onal Park) However, 
the pressence of K1tthtz's murrelets (B breVJrostns) on the Kena1 complicates casual 
observations, s1nce the K1tthtz's murrelets nest only on the ground The area also 
appears to support tree nest1ng murrelets, based on observations of murrelets flymg 
1nto trees (M Tetreau, unpubl data, Kena1 FJords Natrona! Park) Prellmrnary surveys 
along the coast of the Kena1 FJords Nat1onal Park by Park Serv1ce b1olog1sts m 1991 
and 1992 found no Significant difference 1n murrelet actrv1ty between forested and 
unforested areas (Rrce 1991) Because murrelets may use different nestmg hab1tat on 
the Kena1 Pemnsula, murrelet activity m th1s reg1on also needs to be exam1ned further 

The effort reqUired to document nests, survey murrelet act1v1ty and quantify nest1ng 
habJtat tn the sptll zone IS labor mtens1ve, because upland areas beyond a few 
kilometers from the coast are often steep and d1ff1cult to access In the past, we have 
concentrated on survey1ng murrelet act1v1ty and hab1tat use w1thm about 1 5 km from 
the coast Usmg radio-telemetry for fmdmg nests and quant1fymg nest1ng hab1tat could 
be more effictent compared to present techmques, especially on a large scale and at 
distances more than a few kilometers Inland Capture methods, rad1o attachment and 
the ab1hty to track murrelets 1n steep terram are expenmental (VarouJean et al 1989, 
QUinlan and Hughes 1992, Prestash et al 1992, Bums et al 1993 a, b), and have not 
been attempted m southcentral Alaska 

To better quantify marbled murrelet nestmg hab1tat, particularly hab1tat m the sp1ll 
zone, we propose to do three th1ngs (1) we plan to expand our study area to mclude 
the southern Kenat Pemnsula, to determine the relat1ve use of forested and unforested 
areas, (2) we plan to quantify the features that determme murrelet use of forested and 
unforested areas, and, (3) we plan to do a ptlot radio-telemetry study, to evaluate the 
feas1b11ity of us1ng th1s method to collect data on murrelet nesting hab1tat 

C ProJect descr1pt1on 

1 Resources 

The resource to be studted by th1s proJect 1s the marbled murrelet 

2 ObJeCtives 

a Determtne hab1tat features that are reliable mdtcators of h1gh density 
murrelet nestmg areas 1n the sptll-affected area 

b Oetermme the feastblhty of us1ng rad1o telemetry to determtne nest1ng 
habitat of murrelets m the spill-affected area 
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3 Methods 

To meet the f1rst obJeCtive, we w11l do three th1ngs (1) we Will 1dent1fy hab1tat 
Jnd1cat1ve of murrelet nest1ng along the southern Kena1 Penmsula, (2) we Will 
quantify features that determine murrelet hab1tat use, by comb1mng all the 
murrelet survey data and hab1tat data (GIS t1mber types and detailed vegetation 
plots), and (3) we Will test the apphcat1on of manne radar to murrelet surveys 
To meet the second obJeCtive, we Will (4) do a p1Jot study on the capture and 
rad1o tagg1ng of murrelets 

1 ldent1f1cat1on Of Murrelet Nestmg Hab1tat On The Kena1 Penmsula 

Study Area 

Efforts w1ll focus on A1ahk Bay, Harns Bay and the East Arm of Nuka 
Bay (F1g 1), on the Gulf of Alaska coast of the Kena1 Pemnsula All of 
these s1tes are located w1th1n the Kena1 FJords Nat1onal Park In each 
bay, both forested and unforested areas w11l be sampled 

11 Data Collection 

The bas1c sampling method w1ll be the 11ntens1ve 1nventoryl survey (Ralph 
et al 1993) (hereafter referred to as a 1dawn watch'), w1th mod1f1cat1ons 
for southcentral Alaska (Kuletz et al m prep) Dawn watches focus on 
the murrelet1

S pre-dawn act1v1ty penod, when b1rds fly from foragmg 
areas to mland nest1ng areas The 'detect1on' 1s the bas1c umt of 
observation and IS defined as 11the s1ghtmg or heanng of a s1ngle b1rd or 
a flock of b1rds actmg m a s1m1lar mannerll (Paton et al 1990 2) Data 
collection for each detection w111 rnclude trme, number of brrds, flight 
dtrectton (to the nearest 1 Oj, distance from observer (to the nearest 25 
m), occurrence of behav1ors, numbers and types of vocahzat1ons and 
wmg sounds, bird height (1 e , below canopy, s15 m above canopy, 16-40 
m above canopy, and >40 m above canopy), and whether or not b1rds 
were seen Behav1or categones Will mclude those Identified as 'occup1ed' 
behaviors, wh1ch 1nd1cate nearby nest1ng (Ralph et al 1993) For 
unforested areas, we Will note the b1rd's he1ght above ground and 
cons1der flights lead1ng 1nto rocky outcrops or low vegetat1on (such as 
alder clumps) as occup1ed behavior We make note of any 
unrecogmzable murrelet calls or v1sual observations wh1ch m1ght be 
K1tthtz's murrelets rather than marbled murrelets The observer Will 
record observations 1nto a hand-held tape recorder and later transcnbe 
the tape onto a data sheet 

A 50 m rad1us vegetat1on plot w1ll be surveyed at each dawn watch s1te 
At forested s1tes, the data collected Will mclude (1) dom1nant tree 
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Figure 1 Map of the 1993 study s1tes on the Kena1 Pemnsula for the Marbled 
Murrelet Restoration Study Murrelet surveys w11l be conducted at s1tes m A1ahk 
Bay, Harns Bay and the East Arm of Nuka Bay The areas to be surveyed are 
shown m black. 



spec1es, percent canopy cover, tree basal area, and percent cover and 
he1ght of dommant understory spec1es, (2) specres, dbh, v1gor, top 
condtt1on, ephrphyte cover, and number of platforms for the ten closest 
upper canopy trees, (3) elevation, slope degree (usrng an mcllnometer) 
and aspect (usmg a compass), presence of streams and ponds, and (4) 
d1stance to salt water V1gor Will be classrfied as live, decllmng, or dead 
Platforms are defined as any flat honzontal surface wrth a diameter <:!:15 
em 1n diameter (mcludmg moss) Eptphyte cover Will be categonzed as 
none, trace (<1% cover), low (1-33%), moderate (34-66%), or htgh 
(>66%) Distance from salt water wtll be determined from aenal photos 

In unforested areas, we w1ll record the followmg w1thtn the 50m rad1us 
plot (1) percentage vegetatton, ep1phyte and rock cover, (2) dommant 
plant spec1es, (3) rock s1ze, (4) number of rock crev1ces or outcroppmgs, 
and, (5) topographic features (elevation, slope, aspect, presence of 
freshwater and dtstance to salt water) We wtll also collect samples of 
dom1nant epiphyte spec1es for later Identification by experts Forest 
Serv1ce b1olog1sts w11l conduct detailed vegetat1on plots at all survey 
Sites 

111 Study Des1gn 

We w111 survey for hab1tat and murrelet act1v1ty (1 e , numbers and types 
of detections) along the southern Kena1 Pemnsula, 1n areas where the 
Nattonal Park Serv1ce has conducted prellmmary murrelet surveys 
Twenty s1tes tn forested and 20 Sites 1n unforested hab1tat Will be 
surveyed The 1993 surveys w1ll occur over 20 days m July A vessel 
Will be chartered to transport and serve as a base of operations for 4 
b1olog1sts The Forest Serv1ce teams wtll operate from the1r own vessel, 
or two Forest Serv1ce b1olog1sts w1ll JOin the FWS vessel At every 
anchor s1te, two FWS teams w1ll h1ke 1nland the evemng pnor to the 
dawn watch to establish survey camps Survey camps Will be at least 1 
km apart The distance Inland Will depend on the local topography, but 
w111 generally be between 0 5-2 km from the shore One person m each 
of the two-person teams camped mland will conduct the dawn watch 

Infra-red photographs w1ll be used to determ1ne forested and unforested 
areas for s1te selection To rnsure that murrelet act1v1ty 1s assoc1ated 
w1th the hab1tat at each dawn watch s1te, only s1tes w1th <:!:12 ha (1 e, the 
area of a ca 200 m rad1us c1rcle) of cont1guous habttat Will be chosen 
The effects of seasonal changes m murrelet act1v1ty levels Will be 
m1mm1zed by sampling forested and unforested s1tes on alternate days, 
such that the surveys are d1stnbuted equally throughout July 

tv Data Analys1s 

93051 -Peer Revtew Draft 5 Apnl14, 1993 



We w1ll do a pa1red t-test between murrelet act1v1ty levels at forested and 
unforested Sites surveyed 1n the same two-day penod In add1t1on, the 
mean and vanance of murrelet detection levels, and the number of s1tes 
w1th occup1ed behav1ors, w1ll be tested for s1gmf1cant differences 
between forested and unforested s1tes among all south Kena1 survey 
s1tes Correlation and ch1 square analys1s w1ll be done to exam1ne the 
relat1onsh1p between hab1tat or vegetation charactenst1cs and murrelet 
act1v1ty levels or occurrence of occupied behaviors, respectively 

2 Quant1f1cat1on of Hab1tat Features lnd1cat1ve Of Murrelet Hab1tat Use 

The goal of our 1993 work IS to develop the means to quant1tat1vely rank the 
value (for murrelets) of lands considered for protection To accomplish th1s 
goal, we propose to comb1ne the data from four years (1990 - 1993) of murrelet 
and hab1tat surveys We have 1dentrfled several hab1tat features associated 
w1th h1gh murrelet act1v1ty and w1th actual nest s1tes However, many of the 
hab1tat features were correlated (Kuletz et al 1n prep), and 1t Will be necessary 
to determ1ne the 1nteract1ve effects of all hab1tat vanables, and 1f these effects 
vary throughout the sp1ll zone In add1t1on, our results to date have 1dent1f1ed 
vegetation and hab1tat features wh1ch need to be exam1ned 1n more detail The 
add1t1onal hab1tat measurements do not need to be done concurrent With 
murrelet dawn watches, and vegetation data collected by the Forest Serv1ce 1n 
1993 w1ll be Integrated w1th results from murrelet surveys 

Study Area 

Th1s port1on of the study w1ll 1nclude data from Pnnce W1lllam Sound, the 
Kena1 Pen~nsula and Afognak Island The U S F1sh and W1ldl1fe Serv1ce 
w1ll not have a f1eld component for th1s port1on of the study The U S 
Forest Serv1ce Will collect data at s1tes surveyed for murrelets 1n Pnnce 
W1lllam Sound 1n 1992 (F1g 2) and at add1t1onal s1tes throughout the 
Sound 

11 Data Collection 

Detailed hab1tat and vegetation data Will be collected by Forest Serv1ce 
b1olog1sts, us1ng methods descnbed 1n the U S Forest Serv1ce Proposal 
(ID 93051 Part B) The ex1st1ng murrelet and hab1tat data collected by 
the U S F1sh and W1ldllfe Serv1ce w1ll be complied under the d1rect1on of 
the FWS pnnc1pal 1nvest1gator 

111 Study Des1gn and Data Analys1s 

We w1ll compile data from murrelet surveys done throughout the sp1ll 
zone The Afognak Island data was collected by the D1v1s1on of Realty, 
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Fagure 2 The 1992 Prince Walliam Sound survey sites, with their relative murrelet activity levels, and the 
proposed murrelet capture I radao-taggmg sates for 1993 In 1993, the high and low activity sites wall be 
revasated by the U S Forest Service vegetation team 



USFWS, rn 1992 The Kena1 Pemnsula data w1ll be collected by USFWS 
and USFS rn 1993 The Pnnce Wilham Sound data was collected 
between 1990 - 1992, and there w1ll be add1t1onal detailed hab1tat data 
collected by the USFS rn 1993 A mult1vanate approach w111 be used to 
make full use of the ava1lable data on murrelets 

In Pnnce Wilham Sound, we w111 rntegrate murrelet act1v1ty data w1th the 
recently available GIS elevat1onal and timber type database and the 
detailed vegetation data collected by the Forest Serv1ce rn Pnnce Wilham 
Sound In 1993, detailed vegetat1on plots w111 be done at forty study 
s1tes prev1ously surveyed for murrelet act1v1ty levels, 20 s1tes of h1gh 
murrelet act1v1ty and 20 s1tes w1th low murrelet act1v1ty The rema1nrng 
study s1tes Will be 1dent1f1ed by the Forest Serv1ce, based on FWS 
quest1ons about m1crohab1tat effects on such vanables as tree spec1es, 
tree s1ze and ep1phyte cover 

F1rst, we w1ll quantify hab1tat features that are rnd1cat1ve of h1gh murrelet 
act1v1ty by companng h1gh and low murrelet act1v1ty s1tes, and the 
detailed vegetation and hab1tat data collected 1n 1993 The sample un1ts 
w1ll be s1tes surveyed for murrelets 1n Pnnce Wilham Sound rn 1992, 20 
s1tes w1th h1gh murrelet act1v1ty and 20 s1tes w1th low murrelet act1v1ty 
Second, we w1ll comb1ne all ex1strng data on s1tes surveyed for murrelets 
Pnnce W1ll1am Sound (n = 195), the Kena1 Penrnsula (n = 40) and 
Afognak Island (n = 75), for a total of 310 s1tes 

We Will use a mult1vanate approach, (eg , pnnc1pal components analys1s 
or multiple regression), to rncorporate hab1tat vanables rnto a pred1ct1ve 
model of murrelet act1v1ty and occupat1on We w1ll also explore the use 
of log1st1c regress1on, 1 e , sample-based resource selection funct1ons 
(Manly 1991) to denve a probability for 1dent1fyrng murrelet nestrng areas 
w1th a g1ven set of hab1tat vanables 

3 Pilot Study on the Use of Manne Radar to Quantify Inland Murrelet Activity 

Murrelet detect1ons obtarned dunng a dawn watch can only be used to measure 
relat1ve act1v1ty levels, and cannot prov1de an est1mate of murrelet abundance 
We have two purposes rn testrng the apphcat1on of manne radar (1) to 
determrne 1f manne radar can prov1de us w1th a correction factor by wh1ch to 
convert our detect1on numbers rnto est1mates of murrelet abundance and (2) to 
determrne 1f manne radar would be a cost-effective method of quant1fy1ng 
murrelet act1v1ty rn the sp1ll zone Manne radar has been used for momtonng 
b1rd m1grat1ons (Cooper et al 1991) and recently was attempted w1th murrelets 
rn California (Hamer and Cooper 1993) However, 1t has not been attempted 1n 
a manne ~ord-type environment Th1s p1lot effort 1s m1mmal, and w1ll not requ1re 
add1t1onal FWS f1eld work or rnterfere w1th our on-go1ng data collection 
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Study Area 

Th1s p1lot study w1ll occur 1n conJunction w1th the Kena1 Penmsula 
surveys The exact location Will depend on the schedules of FVVS and 
USFS personnel, and on weather 

11 Data Collection 

A contractor Will JOin the murrelet surveys based on a vessel used for 
transport and hvtng quarters dunng the Kenai Penmsula surveys The 
methods used by the manne radar operator w1ll follow those descnbed m 
Cooper et al (1993), w1th appropnate mod1f1cat1ons for operat1ng from a 
manne vessel m a ~ord env1ronment A key mod1f1cat1on for momtonng 
murrelets dunng the peak act1v1ty penod w1ll be to VIdeo-tape the radar 
screen for later analys1s, wh1ch Improves accuracy of the radar observer 
(B Cooper, ABA, pers comm ) 

For seven morn1ngs, the contractor Will momtor and record murrelet 
act1v1ty from the anchored vessel, us1ng manne radar Th1s survey w1ll 
be conducted Simultaneously With one of the on-gomg murrelet dawn 
watches, wh1ch w1ll be stationed on land w1thm 500 m of the anchored 
vessel (Murrelets can be detected by radar at distances up to 1 3 km, 
Hamer and Cooper 1993) The radar operator w1ll count and map all 
murrelet flights The radar operator can separate murrelet flights wh1ch 
occur over the on-land survey stat1on, for companson With the detections 
recorded by the on-land observer 

m Evaluation of Manne Radar 

We will evaluate the feas1b1hty of us1ng manne radar by two cntena 
F1rst, whether or not the system operated successfully 1 e , w1th1n the 
constraints of weather and terrain Second, was the correlation between 
radar counts and observer detections consistent ? If the vanance 
associated w1th the two techmques ts conststent, we can use the model 
to apply a correct1on factor to our detection numbers to denve an 
est1mate of murrelet abundance 

4 P1lot Study on the Capture and Rad1o-tagg1ng of Murrelets 

Study Area 

The capture and taggmg of murrelets w1ll be done at s1tes m Pnnce 
Wilham Sound where murrelet densities are known to be high and where 
h1gh numbers of murrelets have been previously observed flymg Inland 
(Kuletz et al unpubl data) These areas Include (1) Mueler Cove and 
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Mmer1s Bay m Unakw1k Inlet, (2) Southwest srde of Eaglek Bay and (3) 
Bay of Isles and Dner Bay on Knrght Island (F1g 2) 

11 Data Collection 

Contracted professionals w11l spend about four days, Interspersed 
throughout the study penod, conflrmmg the presence of murrelet flyways 
Methods w11l follow Prestash et al (1992) for stationary counts 
Systematic shoreline surveys at dawn and dusk Will be conducted to 
locate spec1f1c concentrations of murrelets on the water A net system 
for capturrng murrelets w1ll be set up once the locat1on of a flyway or 
murrelet concentration has been established Th1s method of capturrng 
murrelets has been highly effectrve rn Bntrsh Columbia (Prestash et al 
1992, Burns et al 1993a, b) The contracted team wrll capture murrelets 
wrth the net system dunng twrhght hours before dawn for about 1 0 days 
If the net system 1s unsuccessful at catch1ng murrelets, then alternate 
methods may be employed 1ncludmg (1) us1ng a net gun and, (2) us1ng 
bnght lights and a d1p net at nrght All murrelets that are caught w111 be 
f1tted w1th radro transmitters, banded w1th a U S F1sh and Wrldhfe 
Serv1ce band, and released Personnel handling murrelets wrll wear 
surg1cal gloves, to avo1d so1hng or destroymg the rntegnty of murrelet 
feathers, and murrelets w11l be handled qu1ckly to reduce stress Radro 
transmrtters specrally desrgned and custom made for marbled murrelets 
by Holof11l, 1n Woodland, Ontano, (werghrng about 1 5 g) wril be attached 
usrng a spec1ally des1gned epoxy and re1nforced wrth one suture 

Each mornrng, followrng dawn capture efforts, murrelets w111 be tracked 
usrng a small plane comb1ng Inland areas and the waters adJacent to the 
capture s1te Murrelets wrll be tracked for about 2 hours per mornrng 
Th1s should be suff1crent t1me to locate murrelets at Inland srtes based, 
on ::s:1 hour requrred for a less expansrve area rn Bnt1sh Columbra (R 
Burns, pers comm ) If murrelets are located at Inland s1tes, potential 
nest locations wrll be approximated usmg tnangulatron techniques A 
murrelet wrll be considered to be attendrng a nest 1f 1t 1s found at the 
mland s1te on alternate days at least twrce (rnd1catmg rncubat1on) or 1f 1t IS 
found flymg Inland dunng broad daylight (r e , after the dawn act1vrty 
penod) on at least two occasrons (rndrcatmg chrck feedrng) Efforts may 
be made to locate the exact nest srte from the ground, dependrng on 
topography and avatlabrhty of personnel However, locatrng the actual 
nest tree w11l not be a goal of th1s study 

The followrng data wrll be collected for each murrelet that rs captured (1) 
werght, wmg chord, tarsus and culmen measurements, (2) presence of 
brood patch, (3) presence of subcutaneous fat, (3) molt, and, (4) 
cond1t1on and behavror of brrd on release 
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Date, t1me and locat1on w111 be recorded each t1me that the s1gnal of a 
rad1o-tagged murrelet 1s detected Because the steep terram may cause 
problems 1n 1dentrfymg the true source of the rad1o s1gnal from the a1r, we 
Will also use the support vessel to narrow the location Locations w1ll be 
mapped cr topographiC maps and latitude and longitude recorded us1ng 
GPS or Loran 

111 Data Analys1s 

The feas1b1hty of captunng, tagg1ng and us1ng radio-telemetry to 
document murrelet nesting hab1tat rn the sp11l zone will be evaluated 
based on the followmg (1} success of the capture method (number of 
birds caught}, (2) success of tagg1ng (number of b1rds successfully 
released w1th tags}, (3} ab1hty to locate rad1o srgnals of tagged birds 
(number and rehab1hty of fixes we are able to make per tagged 
Individual} Secondanly, (as t1me allows) we w1ll examme (4} survrval of 
rad1o-tagged murrelets, (5) the effect of transmrtters on murrelet 
behav1or, (6) longevity of rad1o transmitters w1th1n the t1me frame of thrs 
port1on of the study, (7) the ab1hty to 1dent1fy habitat use 1n steep terra1n 
or >2 km from the coast, and, (5) the relat1ve effort (1 e, person hours) 
and cost per murrelet tracked to an mland s1te compared w1th dawn 
watch techmques 

4 Alternatives 

The current protocol for the survey of murrelet nest1ng hab1tat throughout 1ts 
range IS the dawn watch Th1s IS the only method wh1ch has produced 
cons1stent data on murrelet act1v1ty at Inland s1tes, as well as documentation of 
occup1ed behav1ors 1nd1cat1ve of a nearby murrelet nest The use of remote 
tape recorders to record murrelet vocalizations was considered However, tape 
recorders cannot document v1sual detections or occup1ed behav1ors, nor can 
they determine d1stance and d1rect1on of murrelet act1v1ty They are also 
subJect to Inclement weather and could be eas1ly lost 1n the terra1n we w11l be 
survey1ng In areas With roads or established tra1ls, tape recorders could be 
used to prov1de a record of murrelet presence 1n the area 

Th1s study w11l exam1ne the feas1b1hty of two alternative methods to the dawn 
watch (1) rad1o-taggmg murrelets and track1ng them to the1r nest1ng s1tes and 
(2) usmg manne radar to momtor murrelet act1v1ty levels Rad1o-taggmg 1s st1il 
expenmental, and currently requ1res h1gh fundmg for a relatively small data 
return By testmg the feas1b1hty of us1ng capture and rad1o tagg1ng techmques 
developed for areas outs1de Alaska, we hope to make th1s method a v1able 
alternative 1n the future The use of manne radar to momtor murrelet act1v1ty at 
dawn has been attempted 1n Cahforn1a w1th some success, but has not been 
attempted from a boat or 1n steep terra1n 
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5 Locat1on 

The murrelet surveys w1ll take place at pre-selected s1tes at A1hak, Hams and 
Nuka bays on the southern Kena1 Pemnsula (Rg 1) The rad1o-taggmg effort 
w111 be conducted 1n Pnnce Wilham Sound (Rg 2) The expected s1tes of 
capture operations are Unakw1k Inlet, Eaglek Bay and Kmght Island The radio
tracking of the murrelets may extend throughout Pnnce Wilham Sound, 
depending on the movements of tagged murrelets 

6 Benefits 

The exoected benefits of th1s proJect to the resource are to assrst w1th 
protect,on of nest1ng hab1tat of the marbled murrelet We wrll do th1s by 
def1mng forested hab1tats wh1ch have a h1gh probability of use by marbled 
murrelets, and by evaluating the Importance of forested and unforested hab1tat 
m an area where both may be used by murrelets As a result of our surveys, 
we w1ll also have located and documented spec1f1c murrelet nest1ng areas 

7 Technical Support 

The techmcal support of the GIS work1ng group of the Off1ce of 011 Sp1ll, 
USFWS, w1ll be cnt1cal to the completion of th1s prOJect We Will requ1re GIS 
serv1ces for s1te selection, analysis of hab1tats w1th1n spec1fied buffer zones at 
selected s1tes, and mapp1ng of all products We Will also requ1re the support of 
the GIS and hab1tat/w1ldhfe b1olog1sts of the U S Forest Serv1ce, to ass1st 1n 
hab1tat quant1f1cat1on 

8 Contracts 

a Vessel contracts - Two vessels w1ll be contracted, one for surveys along 
the southern Kena1 Penrnsula and one 1n Pnnce Wilham Sound for the 
radio-telemetry study The vessel for the south Kena1 Will be requ1red for 
20 days and IS needed to prov1de transportation, accommodations, and 
support for freld personnel conductrng murrelet surveys The second 
boat contract w1ll be needed to prov1de transportation, a mob1le work 
platform, and support dunng capture and rad1o tagg1ng of murrelets 
Both contracts w1ll be awarded to the lowest b1dder 

b Rad1o telemetry - The rad1o telemetry part of th1s study w1ll be contracted 
to R1ck Bums and Lynn Prestash, a professional team w1th pnor 
expenence rn capture and rad1o telemetry techmques for marbled 
murrelets rn a fjord type environment We w1ll requ1re a sole source 
contract because (1) murrelets are difficult to capture and rad1o tag, (2) 
very few people have the necessary expenence to capture, handle, and 
track murrelets to nest s1tes 1n a fjord type environment, and, (3) the 
success of the study depends on eff1c1ent and safe capture, rad1o 
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taggmg, and track1ng of murrelets The use of a portable mrst net system 
over water has been the only method proven to be effectrve and safe for 
captunng marbled murrelets for radio-telemetry stud1es Th1s method was 
developed by R1ck Bums and Lynn Prestash and successfully used 1n 
Bnt1sh Columbia The1r work (1ncludmg the tnrt1al p1lot study) has resulted 
1n the capture of over th1rty murrelets and 3 murrelets tracked to nest 
areas Mr Bums and Ms Prestash are the only people who currently 
have the expenence and knowledge requ1red to butld and Implement the 
m1st net system and to successfully rad1o-tag and track murrelets 1n a 
fjord type env1ronment 

c Radar - The proposed radar work wtll requ1re a sole source contract With 

Alaska B1olog1cal Research (ABA) ABA has used manne radar to study 
bird m1grat1on 1n Alaska (Cooper et al 1991) and 1s the only group to 
have dev1sed a technrque for usmg radar to monrtor marbled murrelet 
dawn actiVIty levels (Hamer and Cooper 1993) The1r famrhanty wrth 
mterpretat1on of manne radar data, and w1th murrelets 1n particular, w1ll 
be cnt1cal to assure the success of th1s test 

9 M1t1gat1on Measures 

No m1t1gat1on measures w1ll be requ1red because the proJect qualifies for a 
NEPA exempt1on 

1 0 Literature C1ted 

Binford, L C , B G E!hot, and S W Stnger 1975 Discovery of a nest and 
the downy young of the marbled murrelet W1lson Bull 87 303-319 

Burns, R , L Prestach, D R Se1p, and J L Savard 1993b ActiVIty and 
nest1ng hab1tat of marbled murrelets on the central coast of Bnt1sh 
Columbia Pac Seab1rd Group Bull In press 

Burns, R , G W Ka1ser, and L Prestash 1993b Usmg m1st nets to capture 
marbled murrelets over the water Pac Seab1rd Group Bull In press 

Cooper, B A , R H Day, R J R1tch1e and C L Cranor 1991 An Improved 
manne radar system for stud1es of b1rd mtgratron J Fteld Ornrthol, 
62(3)-367-377 

Ecological Consultmg, Inc 1991 Assessment of d1rect seab1rd mortality 1n 
Pnnce William Sound and the western Gulf of Alaska resultmg from the 
Exxon Valdez 011 sprll Ecolog1cal Consultmg, Inc Portland, Oreg 
153pp plus append1ces 
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Hamer, T E and B A Cooper 1993 Use of radar to study marbled murrelets 
and mterpret survey results Pac Seabrrd Group Bull In press 

Hrrsch, K V, D A Woodby, and L B Asthermer 1981 Growth of a nestling 
marbled murrelet Condor 83 264-265 

Kuletz, K J 1991 Restoratron feasrbrllty study number 4 - rdentrfrcatron of 
upland habrtats used by wrldllfe affected by the EVOS marbled 
murrelets Fmal rep , U S Frsh and Wildl Serv , Anchorage, Alaska 

In prep Assessment of InJUry to marbled and KrttiJtz•s murrelets from 
the Exxon Valdez Orl Sprll NRDA Brrd Study No 6 U S Frsh and 
Wlldl Serv , Anchorage, Alaska 

__ , N L Naslund, and D K Marks In prep ldentJfJcatJon of marbled 
murrelet nestmg habrtat 1n the Exxon Valdez orl sprll zone Annual 
progress report, U S Frsh and Wrldl Serv , Anchorage, Alaska 

Klosrewskr, S P , and K K Lamg MS Manne brrd populatrons of Pnnce 
Wrlham Sound, Alaska, before and after the Exxon Valdez 011 Sp1ll 
NRDA B1rd Study No 2 U S F1sh and W1ldllfe Serv1ce, Anchorage, 
Alaska 

Manley, I , and J Kelson 1991 The d1scovery of a marbled murrelet nest 1n 
the Walbran Valley , Vancouver Island, Bnt1sh Columbia Pac Seab1rd 
Group Bull 18 47 

Manly, B F J 1991 Random1zat1on and Monte Carlo methods rn B1ology 
Chapman and Hall 

Mendenhall, V M 1992 D1strrbut1on, breeding, records, and conservation 
problems of the marbled murrelet 1n Alaska pages 5-16 1n Status and 
conservatron of the marbled murrelet H R Carter and M L Mornson, 
eds Proc of the West Found of Vertebr Zool , Vol 5 

Naslund, N L, K J Kuletz, M Cody, and D Marks In Press Tree and 
hab1tat characterrstrcs and behavror at fourteen marbled murrelet tree 
nests 1n Alaska Pac Seabrrd Group Bull 

Nelson, S K , and T Hamer 1992 Nest-srte characterrstrcs of marbled 
murrelets rn the Pacrfrc Northwest Pac Seabrrd Bull 19 52 

Paton, P W C , C J Ralph, H R Carter, and S K Nelson 1990 Surveymg 
marbled murrelets at rnland forested srtes a gurde Gen Tech Rep 
PSW-120 Berkeley, CA Pacrfrc Southwest Research Statron, Forest 
Servrce, US Dep of Agrrc 21 pp 
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Pratt, J F , C J Lens1nk, W Butler, M Kendz1orek, and D K Nysewander 
1990 lmmedrate 1mpact of the 'Exxon Valdez' orl sprll on manna brrds 
Auk 1 07 387-397 

Platt, J F , and R G Ford In Press Drstnbut1on and abundance of marbled 
murrelets rn Alaska Condor 

Prestash, L , R Bums, and G W Karser 1992 Surveys of marbled murrelets 
dunng the breedrng season on the central coast of Bntrsh Columbra, 
1991 Tech Rep Ser No 160 Can Wrldl Serv , Pac and Yukon 
Reg, B C 98pp 

Qu~nlan, S E , and J H Hughes 1990 Locatron and descnptron of a marbled 
murrelet tree nest srte 1n Alaska Condor 92 1068-1073 

Qurnlan, S E , and J H Hughes 1992 Technrques for capture and rad1o 
taggrng of marbled murrelets pages 117-121 rn Status and conservation 
of the marbled murrelet H A Carter and M L Mornson, eds Proc of 
the West Found of Vertebr Zool , Vol 5 

Ralph, C J , S K Nelson, M M Shaughnessy, and S L Mtller 1993 
Methods for surveyrng marbled murrelets 1n forests Pac1fic Seabrrd 
Group, Marbled Murrelet Technrcal Commrttee, Technrcal paper #1 
Oregon Cooperatrve Wrldhfe Research Unrt, Oregon State Unrversrty, 
Corvallis, Oregon 47pp 

Rrce, B 1991 Murrelet dawn survey report, Kena1 FJords Natrona! Park 
Unpubl Rep , Kenar FJords Nat Park 9pp 

Srmons, T R 1980 Drscovery of a ground-nestrng marbled murrelet Condor 
82 1-9 

Srnger, S W , N L Naslund, S A Srnger, and C J Ralph 1991 Drscovery 
and observations of two tree nests of the marbled murrelet Condor 
93 330-339 

Stem, J L and G S Mrller 1992 Endangered and threatened wrldlrfe and 
plants Determrnatron of threatened status for the Washrngton, Oregon, 
and Cahfom1a population of the marbled murrelet Fed Regrster 
57 45328-45337 

VarouJean, D H , W A W1llrams, and D R Warnck 1989 Nest locatrons and 
nestrng hab1tat of the marbled murrelet (Brachyramphus marmoratus) rn 
coastal Oregon Unpubl Rep, MARZET, North Bend, Oreg 51pp 
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D Schedule and Plannmg 

1 Milestones 

1993 March-Agnl Complete study plan, advert1se for charter vessels, contract rad1o-
telemetry study, h1re personnel 

Ma~-June Safety traJnJng for f1eld personnel, traJnJng for murrelet and 
vegetation surveys, purchase equ1pment, f1nallze selection of 
Kena1 Pen1nsula s1tes and coord~nate w1th Forest Serv1ce on PWS 
s1tes Prepare murrelet data for 1ntegrat1on w1th 1993 data and 
GIS coverage of PWS 

Jul~ Survey selected s1tes on Kena1 Peninsula for murrelet act1v1ty, 
have radio-telemetry contractors on-s1te and operat1ng 1n PWS, 
have manne radar contractor based on Kena1 Pen~nsula boat for 7 
days Contmue data analys1s and preparation for mtegrat1on of all 
murrelet and hab1tat data 

Aug-Segt Inventory and store equ1pment, data entry and comp1lat1on, data 
analys1s 

Oct-Dec Reports due from rad1o-taggmg and manne radar study 
contractors, data analys1s and report wntJng 

1994 Jan 15 Draft report submitted to OOS 

Feb 15 Draft report submitted for peer rev1ew 

March 30 F1nal Report to Ch1ef Sc1ent1st 

2 Project Personnel 

Kent Wahl 

Kathy 
Kuletz 

Project Manager, responsible for overall management of project, 
superv1ses log1st1cs and rev1ews reports 

Project Leader, w111 coordinate act1v1t1es and data exchange w1th 
the U S Forest Serv1ce Project Leader w1ll also be responsible 
for study des1gn, contract management, data analys1s and 
completion of final products W1ll rema1n Jn off1ce except for bnef 
v1s1ts to Kena1 and rad1o tagg1ng operat1ons Through June, w1ll 
complete obligations for R15 and then prepare data for 1ntegrat1on 
w1th 1993 data W11l also act as off1ce lla1son for f1eld superv1sor 
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Nancy 
Naslund 

Denms 
Marks 

Asststant Project Leader, wtll ass1st With fteld coordmatton, wnte 
contracts, conduct tra1n1ng She w1ll rema1n 1n the office to asstst 
the Project Leader w1th the completion of tasks, analysts and 
wnt1ng 

Ass1stant Project Leader and field superv1sor of south Kena1 
Pemnsula port1on of study Dunng the f1eld season Will be 
responsible for planmng, data collection and log1sttcs 1n the f1eld 
Post season dut1es Include data comp1lat1on, analysts and report 
wnttng 

810 Tech 1 Wtll asstst w1th data entry 1n the off1ce, log1st1c support and 
ass1stance w1th the rad1o taggmg effort 

B1o Tech 2 Ass1st 1n field preparation and conduct dawn surveys and 
vegetat1on plots along the south Kenai Pemnsula W11l rema1n 1n 
the off1ce after the f1eld season to ass1st w1th data entry and 
equ1pment maintenance 

810 Tech 3 Ass1st 1n f1eld preparation and conduct dawn surveys and 
vegetation plots along the south Kena1 Pemnsula W11! rema1n 1n 
the offtce after the f1eld season to ass1st w1th data entry and 
equtpment maintenance 

810 Tech 4 Ass1st tn f1eld preparat1on and conduct dawn surveys and 
vegetatton plots along the south Kena1 Pemnsula Wtll rema1n rn 
the off1ce after the fteld season to ass1st wrth data entry and 
equ1pment mamtenance 

3 Log1st1cs 

a F1eld camps 

Temporary f1eld camps (1 e , 1-2 days) w1ll be requtred for collectmg data 
dunng each dawn survey of murrelets 

b Vessel Support 

A charter vessel IS needed to support the field camps, and to prov1de 
ltvmg quarters and transportation Two outboard motor-equtpped 
Inflatable rafts Will be used from the vessel for transportation of fteld 
personnel and gear to shore 

A second charter vessel1s needed to support the radlo·telemetry study, 
to prov1de hv1ng quarters and transportation, and to serve as a vtewmg 
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platform dunng stationary counts for documentmg murrelet flyways One 
outboard motor-equ1pped mflatable raft w11l be used from the vessel to 
Implement capture efforts of murrelets for rad1o-tagg1ng 

c Small Plane 

A small plane wtll be requtred for trackmg rad1o-tagged murrelets to 
tnland s1tes 

E Environmental Compliance\ Perm•t \ Coordmat1on Status 

The murrelet dawn survey port1on of th1s study rel1es on observations only and 1s a 
non-1ntrus1ve study Based on a revtew of CEQ regulation 40 CFR 1500-1508, th1s 
study has been determmed to be categoncally exempt from the reqUirements of 
NEPA, 1n accordance w1th 40 CFR 1508 4 The rad1o-tagg1ng port1on of th1s study IS 

des1gned to m1mm1ze the potential for accidental death of the b1rds dunng handling, 
and the btrds wtll be released unharmed As a sc1ent1f1c study, 1t ts also exempt from 
the reqUirements of NEPA, 1n accordance wtth 40 CFR 1508 4 

F Performance Mon1tonng 

1 Backup Strategy 

In the event that the Project Leader, Kathy Kuletz, leaves before the proJect's 
complet1on, Nancy Naslund will take on same offtce, analys1s and wntrng 
responstbthttes Denms Marks w1ll remam 1n the freld to supervtse survey efforts 
for the remarnder of the season In the event that Nancy Naslund or Denms 
Marks leave before the project's completton, replacements wrll be hrred on an 
ASAP basts 

2 Quality Assurance and Control Plan 

Quality control wtll be prov1ded for the dawn watch, the bastc sampling method, 
by tratntng all f1eld personnel 1n Anchorage and 1n Seward The tratnrng 
program w1ll constst of three phases Tratnees wtll f1rst attend an Introductory 
lecture explamrng survey procedures and tmttal mstructton on murrelet 
tdenttftcatlon us1ng v1deos of flyrng murrelets and aud1o record1ngs of murrelet 
calls and calls of other spectes that may be encountered The next phase w1ll 
Include three days dunng whrch tramees are rnstructed 1n the fteld (Seward) on 
the rdentrf1cat10n of fly1ng murrelets and therr calls, behaviOr classrficatJons, and 
proper completron of data forms Frnally, trarnees w111 be tested rn the f1eld 
Successful completion of the course w111 occur when a tramee adequately 
records 80% of the murrelet detect1ons recorded by the mstructor dunng a dawn 
watch survey We w1ll establish a tra1n1ng area w1th several flagged landmarks 
of known d1stances where f1eld personnel can pract1ce and be tested on 
accuracy of distance est1mat1ons V1sual s1ghtmgs of calling murrelets wtll then 

r 
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be used for mterpret1ng distances and he1ghts of murrelets that are heard but 
not seen F1eld personnel Will also be tra1ned m the use of compass and 
Inclinometer and m record1ng data for the vegetation plots 

F1eld personnel w1ll use aenal photographs, maps and a hand-held Global 
Posrt1omng System to record the locat1on of the exact survey s1te Data taken 
on hand-held tape recorders dunng the dawn watch Will be transcnbed by the 
observer as soon as poss1ble, usmg the data sheet developed for th1s study 
The data sheet Will be field-checked by the field supervisor, entered at the 
USFWS Anchorage off1ce, checked aga1nst the raw data and corrected 

All reports w111 be subm1tted to Off1ce of 011 Spill, USFWS for rnternal revtew, 
followed by the Trustee Council peer rev1ew process The reports submitted by 
contractors for the rad1o-taggmg and manne radar p1lot stud1es w111 also be 
subject to the Trustee Council rev1ew process 

3 Lrst of Products 

There w1il be three products 

1) A f1nal report on the 1993 results that w1ll compare murrelet and 
vegetational data on the south Kena1 Pemnsula, and wh1ch w1ll mtegrate 
all ava1lable murrelet and vegetational data {1990-1993) from Pnnce 
W1lllam Sound, the Kenai Pemnsula and Afognak Island 

2) A report on the use of manne radar to momtor murrelets, to be 
submitted by the contractors and subJect to Internal FWS rev1ew as well 
as the Trustee Counctl peer rev1ew process 

3) A report on the capture and rad1o-tagg1ng efforts, subm1tted by the 
contractors and subject to Internal FWS rev1ew as well as the Trustee 
Council peer rev1ew process 

G Personnel Quahfacataons 

1 ProJect Manager Kenton D Wohl 

Kent has worked on the momtonng and management of manne and coastal 
b1rds for over 20 years He has collaborated w1th Russ1an sc1ent1sts on the 
conservation and management of Benng1an seab1rds As Nongame 
Coordmator for Reg1on 7, Kent oversees a staff of 5 full-t1me b1olog1sts and 
dunng the summer f1eld season, he supervises an add1t1onal temporary staff of 
20 people Kent1S career has been based m Alaska, and he 1s fam1har w1th the 
log1st1cal requirements of f1eld proJects 1n remote areas 
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2 ProJeCt Leader Kathy Kuletz 

Kathy Kuletz rece1ved her 8 S degree 1n biology from The Cahfom1a Polytechmc 
State Umvers1ty, San LUis Obispo, and her M S degree 1n Ecology and 
Evolutionary Biology from the Umvers1ty of CaiJforma, lrv1ne, 1n 1974 and 1983, 
respectively Her thes1s, based on research done at Naked Island, PWS, was 
on foragtng and reproductive success of p1geon gUillemots ( Cepphus calumba) 
Ms Kuletz has worked tn Alaska smce 1976 for Dames and Moore Consulttng, 
LGL Alaska Research and the U S F1sh and W1ldl1fe Serv1ce She has stud1ed 
tnland lakes and streams, shorebird breedtng on the North Slope, conducted 
waterfowl seab1rd surveys tn relat1on to environmental disturbances from 
petroleum and m1mng developments In 1988 she conducted an Independent 
study on at-sea censusmg of murrelets for the Alaska Mant1me Nat1onal W1ldhfe 
Refuge Stnce 1989, Ms Kuletz has been P I for the marbled murrelet damage 
assessment study and the restoration feas1b1hty study for marbled murrelets 
She has also been co-ProJect leader and co-author of the Prgeon GUillemot 
damage assessment study Wh1le engaged tn seab1rd stud1es over the past 15 
years she has managed study des1gn, data collectron, analys1s and report1ng of 
seab1rd populations, forag1ng and productiVIty In the past three years she has 
been act1vely Involved 1n developmg and updat1ng the Pac1ftc Seabird Group1S 

(PSG) protocols for murrelet surveys, nest s1te documentation and 
management gUidelines 

Selected Seabtrd Pubhcat1ons 

Kuletz, K J 1983 Mechamsms and consequences of foragmg behav1or tn a 
populat1on of breed1ng p1geon gUIJiemots M S thes1s, Umvers1ty of 
Caltforma, lrvtne 79pp 

1991 Restoration feas1b1hty study number 4 - JdentlfJcatton of upland 
habitats used by Wildlife affected by the EVOS marbled murrelets Ftnal 
rep , U S F1sh and W1ldl Serv , Anchorage, Alaska 

Kuletz, K J, D K Marks, N L Naslund, and M 8 Cody In press Marbled 
murrelet act1v1ty tn four forest types at Naked Island, Pnnce Wilham 
Sound, Alaska Proceedmgs of the Pac1f1c Seabird Group's Marbled 
Murrelet Sympos1um, 1993 

Naslund, N L , K J Kuletz, M 8 Cody, and D K Marks In press Tree and 
hab1tat charactenst1cs at fourteen marbled murrelet tree nests 1n Alaska 
Proceedmgs of the Pac1f1c Seab1rd Group•s Marbled Murrelet 
Sympos1um, 1993 
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2 Ass1stant ProJect Leader Nancy Naslund 

Nancy Naslund recetved her 8 A degree m b1ology 1n and w111 recetve her M S 
degree m manne b1ology from the Umvers1ty of Cahforma, Santa Cruz, m 1985 
and 1993, respectively Ms Naslund•s 8 A thes1s encompassed the 
d1stnbut1on and abundance of seab1rds and shoreb1rds along the 8tg Sur coast 
of Central Cahforn1a HerMS thes1s research was on the breed1ng b1ology of 
marbled murrelets and the1r seasonal use of Inland nesttng areas m central 
coastal Cal1forn1a Th1s work Jed to the d1scovery of two murrelet tree nests and 
represents the f1rst 1n depth study on murrelet breedmg behavior Part of th1s 
study also resulted m the development of a ground search techmque for 
locatmg murrelet tree nests In add1t1on, Ms Naslund has conducted field work 
stnce 1980 on a vanety of terrestnal and manne b1rd spec1es tncludmg the 
California least tern (Sterna antlllarum), peregnne falcon (Falco peregrmus) and 
California condor ( Gymnogyps caltformanus) Ms Naslund was part of the 
1991 team and superv1sed the i 992 team for the marbled murrelet restorat1on 
feastbthty study, and performed analys1s and report wnt1ng dut1es Ms Naslund 
heads subcommittees on developing two new PSG protocols and has also been 
Involved m updat1ng other PSG protocols 

Selected Seab1rd Pubhcatrons 

Kuletz, K J, D K Marks, N L Naslund, and M 8 Cody In press Marbled 
murrelet act1v1ty m four forest types at Naked Island, Pnnce W1lham 
Sound, Alaska Proceedmgs of the Pac1flc Seabtrd Group1S Marbled 
Murrelet Sympos1um, 1993 

Marks, D K, and N L Naslund In press Predat1on on a breedmg adult 
marbled murrelet at a nest s1te Proceedtngs of the Pac1f1c Seab1rd 
Group1

S Marbled Murrelet Sympos1um, 1993 

Naslund, N L In press Ecologtcal and conservatton 1mphcat1ons of 
attendance by marbled murrelets at old-growth forest nestmg areas 
dunng the non-breed1ng season Auk 

Naslund, N L , K J Kuletz, M 8 Cody, and D K Marks In press Tree and 
hab1tat charactensttcs at fourteen marbled murrelet tree nests m Alaska 
Proceedmgs of the Pac1f1c Seab1rd Group1S Marbled Murrelet 
Sympostum, 1993 

Stnger, Stnger, S W , N L Naslund, S A Stnger, and C J Ralph 1991 
Discovery and observations of two tree nests of the marbled murrelet 
Condor 93 330-339 
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3 Ass1stant ProJect Leader Denn~s Marks 

Denn~s Marks completed h1s B S degree 1n biology at the Un1vers1ty of 
California, lrv1ne, and hts M S degree 1n b1ology at the Un~vers1ty of Oregon 
lnst1tute of Manne B1ology 1n 1979 and 1986, respectively H1s M S research 
was on the feed1ng ecology of several spec1es of bottom fish In 1990 he 
part1c1pated 1n the marbled murrelet and prgeon gurllemot damage assessment 
stud1es In 1991 he coordinated vanous field log1st1cs of the marbled murrelet 
restoration study In 1992 he supervrsed the PWS boat survey stud1es and 
performed analysrs and report wnt1ng dut1es Prev1ous to these stud1es, Mr 
Marks spent several years coordrnat1ng f1eld projects on the west coast and 
abroad 

Selected Seabrrd Publications 

Kuletz, K J , D K Marks, N L Naslund, and M B Cody 1n press Marbled 
murrelet actiVIty tn four forest types at Naked Island, Pnnce William 
Sound, Alaska Proceed~ngs of the Pac1frc Seabird Group's Marbled 
Murrelet Symposrum, 1 993 

Marks, D K , and N L Naslund rn press Predation on a breedrng adult 
marbled murrelet at a nest srte Proceedrngs of the Pacrflc Seabrrd 
Group's Marbled Murrelet Symposrum, 1993 

Naslund, N L , K J Kuletz, M B Cody, and D K Marks rn press Tree and 
habttat charactenst1cs at fourteen marbled murrelet tree nests tn Alaska 
Proceedtngs of the Pac1frc Seabtrd Group's Marbled Murrelet 
Symposrum, 1993 

H Budget ($000) 

(See attached budget sheets, Forms 2A and 28) 

There have been several modrflcatrons to the budget as presented w1th the prehmrnary 
draft study plan The proposed budget for FY93 (March - Sept, 1993) has decreased 
by $29 7 K, from $301 4K to $271 7K The proposed budget for FY94 (Oct 1993 -
March 1994) has Increased by $41 5K, from $30 OK to $71 5K These changes are 
descnbed tn detail below 

1 The pnnc1paltnvest1gator Will use R15 funds through June, 1993, to complete 
analys1s and finalize reports from the 1992 season Therefore, only 3 months 
{$12K) have been budgeted for the PI to work on 93051 B tn FY93 

2 The w1ldltfe brolog1st (GS9) pos;tron, ongtnally budgeted for 9 months ($29 7K), 
1s budgeted for 7 months ($23K) 
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3 A b1o-statrstrcran wrll be hrred for 4 months ($161<) rn FY93 to assrst m analysis 
of 1993 data and the mtegrated, multrvanate analysrs of all ex1stmg murrelet 
and habrtat data 

4 The murrelet surveys rn Pnnce Wrlham Sound, requrnng a $60K boat contract, 
one field supervrsor and four brotechmcrans, have been dropped from thrs study 
proposal The $60K for the boat was rncluded m the Forest Servrce budget for 
93051 B, so thrs savrngs WJII be reflected rn therr budget We changed thrs 
aspect of the proposal because we determmed that the proJect would benefit 
more by rntegratron of all exrstrng murrelet data, and by mcludrng key vegetatron 
and habrtat features whrch recently became available on GIS or are obta1nable 
Independently by the Forest Servrce 

5 The ongmal proposal was for $20K to contract the entrre prlot radro-taggrng 
study We have determrned that that amount was rnsuffrcrent to adequately test 
the feasrbrhty of captunng and radro-taggrng murrelets rn Southcentral Alaska 
Therefore, we have budgeted $40K for the prlot radro-taggrng effort Thrs 
amount mcfudes the boat contract ($171<) and the servrces of the capture and 
taggrng professronals, equrpment, travel and per drem ($23) 

6 We have added $4K to contract experts rn the use of manne radar to monrtor 
murrelet dawn actrvrty Thrs mrnor effort could ultimately provrde rnformatron 
whrch wrll assrst rn the rnterpretat1on of dawn watch data (1e , convertrng 
murrelet actrv1ty levels to abundance estimates) If successful, the use of radar 
could be a cost-eff1crent means of surveyrng for murrelets rn the sprll zone 

7 The FY94 budget rs h1gher due to retarnrng personnel for data analysrs and 
report wrrtrng, and Includes ant1crpated rncreases rn salanes The orrgrnal 
budget was $30K for personnel and rs now $71 5K Thrs 1ncrease covers the 
prrncrpal rnvestrgator (6 months, $241<) and two wrldlrfe brologrsts (6 months, 
$19 5K each) from October, 1993 through March 1994 The amount and 
complexity of data requrres thrs level of personnel fund1ng for completron of 
93051 B The new FY94 budget also rncludes $2K for updatrng of software 
programs and mrscellaneous offrce needs 
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Project Descnpt1on Charactenze the nestmg hab1tat of murrelets m the spill affected area Project has 2 elements 1) conduct dawn watches and habitat 
surveys along the south Kenai Penmsula and combme all data from prev1ous surveys m Pnnce Wilham Sound w1th new habitat data to determme what 
hab1tats are used most 2) rad1o telemetry feas1b1hty study 
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1993 
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To and from Whither (road, tram) and to and from Pnnce W1lllam Sound, Seward and Homer 
(floatplane, boat). and perd1em (subsistence) 

GIS support (20K), boat charter m south Kenai Pemnsula (25K), contract for murrelet radio 
telemetry study (Includes serv1ces, travel, equipment, rad1o tags, a1r lime for rad1o tracking) 
(23K), boat charter for capture/lagging effort 1n Pnnce William Sound (17K), contract for pilot 
study on use of manne radar to survey murrelels (4K), safety tra1mng (5K), warehouse (3K), 
mflatable boat & outboard motor maintenance (5K) 
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A. Introduction 

Anadromous f1sh were InJured by 011 contammat1on from the Exxon Valde:z 011 spJII 
of March 1989 The oil sp1ll affected anadromous fish m several ways, p1nk salmon had 
h1gh egg and fry mortailtles 1 reduced growth rates 1 and posstble morpholOgical 
abnormal1t1es; sockeye salmon suffered poor smolt surv1val due to over escapement 
Bes1des the 011 spill 1mpacts, freshwater rt>anng hab1tat for anadromous f1sh w1th1n the 
area may be tnfluenced by hab1tat modlf1cat1on, especially loggmg (Murphy, el af, 1986} 
Fnc;sel, et al. 1986, advocated that classJfiCatJOn of streams and the habitat contamed 
would be useful m determmmg the 1mpacts of land use practu::es, assessrng basm Wide 
c:umulatJve effects of the management practices on the stream habitats, and would 
prov1de useful generalized rnformatlon on stream habitats from s1te spectfJc data. The 
USDA Forest Serv1ce, Reg1on 1 0, Chugach Nat1onal Forest channel type system (USDA
FS, 1990) prov1des a powerful tool m vrew.ng streams 1n thrs watershed framework As 
such, the stream channel claSSifiCatiOn project w1ll provrde detailed mformat•on on the 
locatrons and charactenst1cs of frsh habrtat and ~ervtces of InJured resources so that 
habrtat/protectJon options may be evaluated 

Channel typmg rs basically a drchotomous keyrng system Physrcal charactenst1cs 
of streamc; such as w1dth. grad1ent, bastn area, substrate, stde slopes, and a host of other 
vanables are used to charactenze stream segments ulto a g1ven "channel type " Channel 
type dcstgnattons allow qurck 1dent1f1cat1ons ot what phys1c.al and/or hydrologtcdl 
processes Are occurrrng or may occur wrthm a g1ven segment of a stream They also 
broadly 1dent1fy relatrve f1sh habrtat spawnrng and reanng capabtllty for a g1ven stream 
segment Channel types, m thetr srmplest form, provrde managers wrth an Jnventory of 
gPnpral habrtaL charecteno:;t1cs, ttle1r locat1on, and 1n what quantrt1es. Specific f1sh hab1tat 
data 1s also collected for a grven channel type so Lhat habitat cond1t1ons may be 
charaC'tenzed These habrtat condtt1ons wrll be applied to other stream segments havtng 
s1mrlar channPI types, elrmmat1ng thP necesblty Lo collect redundant data for thousands of 
channel type segments wtthm the proJeCt area 

The stream clasc;tflcatlon study wtll also prov1de a Geograph1callnformatron System 
(GIS! based tool allowmg comparative evaluations of streams throughout the area 
affected by the or! sp1ll The R10 Channel Type system IS a umque system developed for 
the classification of streams w1thrn the Tongass National Forest. It has been modif1ed to 
f1t the streams wtthtn the Chugach Nattonal Forest The streams w1thm the oll SPill 
affected areas, westem PrlncP WJIIIam Sound, Afognak Island, Kodtak Island, lower Kena1 
Penrnsula, and the Alaska Peninsula, have not been field venf1ed Protocols for modifying 
the 1n1t1al classJfJcatron of the stream channel types have not been established and Will be 
an Integral part of the f1eld venf,cat1on ProJeLt work s1tes wrll be stratified usmg 
geographiC and ecological provmces w1th1n the mventoned at ea 

The proJect w1ll gather detailed 1nformat1on on the stream channel types, whtch Will 

prov1de a comprehensive cvaluatton of the watPrshed~ f1sh hab1tat value and the 
comparative sens1t1vrty of the stream system to management related changes lnd1v1dual 
channel type untts are defmed by thetr phystcal attributes, such as channel grad•ent, 
channel pattern, stream bank 1ncts1on and containment, available f1sh habitat reanng and 
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A Introduction 

Anadromous frsh were mJured by orl contamrnatron from the Exxon Valdez orr sprll 
of March 1989 The otl sprll affected anadromous frsh rn several ways, prnk salmon had 
h1gh egg and fry mortalities, reduced growth rates, and possrble rnorpholog1cal 
abnormalities; sockeye salmon suffered poor smolt survrval due to over escapement 
Bes1des the 011 sprllrmpacts, freshwater reanng habrtat for anadromous frsh w1thrn the 
drea may be mfluenced by hab1tat modif1cat1on, especially loggmg (Murphy, el al, 1986) 
Frrc;sel, et al, 1986, i=!dvocated Lhat classrfrcatron of streams and the habitat contamed 
would be useful m determmrng the rmpacts of land use practrces, assessmg basrn wrde 
c:umulatrve effects of the management practrces on the stream habrtats, and would 
prov1de useful generalized rnformatron on stream hab1tats from srte specrfrc data The 
USDA Forest Servrcer Reg1on 10, Chugach Natrona! Forest channel type system (USDA· 
FS, 1990) provrdes a powerful tool rn v1ewrng streams tn th1s watershed framework As 
such, the stream channel classrflcat•on project vv1ll provide detarled rnformat1on on the 
locations and charectenstJCS of f1sh habrtat and ~erv1ces of InJured resources so that 
habltat/protectron options may be evaluated 

Channel typ1ng •s basically a drchotomous key1ng system Physrcal characterrst1cs 
of streamc; such as vv1dth, grad1ent, basrn area, substrate, s1de slopes, and a host of other 
varrables are used to charactenze stream segments mto a gtven "channel type " Channel 
type desrgnat1ons allow qu1ck 1dent1f1canons ot what physu:,al and/or hydrologtcdl 
processes are occumng or may occur wrthm a g1ven segment of a stream They also 
broadly tdentrfy relative f1sh habrtat spawnrng and rearmg capability for a grven stream 
~egment Channel types, m therr srmplcst form, provrde managers w1th an mventory of 
gPneral hab1tal characten-;tJcs, the1r locatron. and 1n what quant1t1es. Specific f1sh hab1tat 
data rs also collected for a grven chAnnel type so Lhat habitat conditions may be 
charactenzed These hab1tat condttrons wrll be appl1ed to other stream segments havmg 
srmr!ar channt?l types, eilmmanng thP neces~1ty to collect redundant data for thousands of 
channel type segments wrthtn the project area 

The stream c1asc;tf1cat1on sLudy will also prov1de a Geographrcal lnfor"matton System 
(GIS) based tool allowmg comparatrve evaluations of streams throughout the area 
affected by the oll sp1ll The R1 0 Channel Type system 1s a umque system developed for 
the crass1ficat1on of streams w1thrn the Tongass National Forest. It has been modif1ed to 
frt the streams wrthrn the Chugach Natrona! Forest The streams w1thm the 011 spill 
affected areas, westem PrlncP W1llram Sound. Afognal< Island, Kodrak Island, lower Kena1 
Penrnsular and the Alaska Pen1nsula, have not been field verrfted Protocols for modifying 
the 1n1t1al clas~lfiC8tlon of the stream channel types have not been established and wrll be 
an Integral part of the freld venfrcat1on Project work Sites w11l be strat1f1ed usrng 
geographiC and ecologrcal provrnces wrthm the 1nventoned at ea 

The project wrll gather detailed Information on the stream channel types, whrch wrll 
prov1de a comprehensrve cvaluat1on of the watPrshed~ frsh habttat value and the 
comparative sensrtrv1tY of the stream system to management related changes lndrvrdual 
channel type unrts are defmed by therr physrcal attributes, such as channel grad1ent, 
channel pattern, stream bank mc1s1on and contamment, avarlable frsh habttat rearrng and 



spawn1ng areas, and npanan plant community compos1t1on The channel type mventory 
will prov1de key 1nformat1on on f1sh habitat ut1llzat1on, f1sh hab1tat capability, and f1shenes 
enhancement options 1n survey area watersheds Th1s mformat1on w1ll be extrapolated to 
all watersheds affected by the 011 sp1ll 

B Project Descnpt10n 

1 Resources and/or Serv1ces 

The project gathers detailed mformat1on on the charactenst1cs of 
anadromous f1sh hab1tats so that hab1tat protect1on and/or acqu1s1t1on opt1ons can 
be objectively evaluated 

2 ObjeCtives 

The pnmary objective of th1s study 1s to develop channel typmg procedures 
that w1ll allow comparative evaluations of the f1sh hab1tat on pnvate and public 
lands w1th1n all areas affected by the 011 sp1ll Th1s class1f1cat1on w1ll focus on 
prov1d1ng a GIS based tool allow1ng comparative evaluations of streams throughout 
the oil sp1ll affected area Spec1f1c objeCtives are 

a develop consistent and reproducible descnpt1ons and Interpretations for a 
w1de range of stream channels and associated watershed areas, 

b 1dent1fymg stream habitat capab1llt1es and llm1tat1ons, 

c extrapolating stream morphology, f1sh hab1tat, and npanan resource data 
to non sampled areas, 

d prov1d1ng a mechanasm for strat1fy1ng sampling s1tes for a representative 
data samplmg des1gn, and 

e prov1d1ng a framework for an aquatic resource accountmg usmg a 
Geographic Information System 

3 Methods 

Channel Types are strat1f1cat1ons of stream dramage networks 1nto segments 
that are d1stmct functional unats w1th homogeneous charactenst1cs Channel form 
at any location 1n a basm depends on the, 1 stream flow quant1ty and veloc1ty, 2 
quantity and character of the sediment movmg through the sect1on, and 3 the 
character or compos1t1on of the matenals makmg up the bed and banks of the 
channel There are e1ght observable stream channel features that can be used to 
charactenze these factors discharge, channel w1dth and depth, mean velocity, 
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sed1ment load and s1ze, water surface slope, and roughness of the channel 
matenals (Leopold et al 1964) These parameters are the bas1s for the d1fferent1a 
dellneatmg channel types 

Usmg these bas1c cntena, channel types will be 1n1t1ally mterpreted and 
mapped on aenal photography The representative stream segments wtll be 
1dent1f1ed on aenal photos for f1eld evaluatron (premappmg) Then, dunng fteld 
venf1catron, 1ndrv1dual stream s1tes are fully evaluated for the1r channel type 
charactenst1cs After sampling, the ongmal mappmg IS then reevaluated for 
accuracy Where necessary, channel type segments are remapped to correspond 
to the f1eld f1nd1ngs The f1eld data ts then analyzed for a more refmed 
charactenzat1on of tnd1v1dual channel type charactenst1cs The data IS correlated 
and the channel types d1g1t1zed on a GIS Fmally, a wntten report w1ll detail 
methods and results 

a Premappmg 

Premappmg w1ll 1nvolve the mappmg of all affected areas and drawmg these 
1dent1f1ed stream segments on orthoquad photos Affected watersheds are 
1dent1f1ed by the Forest Serv1ce Aerral photos are collected for all affected areas 
Interpretation of the channel types on the large scale aenal photos (1 15,840 or 4 
1nches = 1 m1le) will be completed for the Pnnce W1lham Sound area, and Afognak 
Island PWS and Afognak Island w11l have all ftrst order (Strahler, 1957} and larger 
channels mapped For Kod1ak 1sland, southern Kena1 Pemnsula, and the Alaska 
Penmsula, only 1 mch to the mile (1 63,360) resource photography 1s ava1lable 
W1thm these areas, stream segments 1dent1f1ed w1thm the Alaska Department of 
F1sh and Game Anadromous Stream Catalog (1988) w1ll be class1f1ed Other 
stream segments w1ll be mapped but not be class1f1ed Persons perform1ng 
premappmg w11l use the d1fferent1a descnbed m Appendix 2 to 1dent1fy the 
1nd1v1dual channel type segments These photo mterpretat1ons are then delineated 
on orthoquad photos These pre-f1eld venf1ed photos are used as the bas1s for the 
next stage of f1eld venfymg the aenal photo mterpretat1on calls 

b F1eld Venf1cat1on 

F1eld venf1cat1on requ1res the sampling of representative areas of a g1ven 
channel type segment The pnmary reason for f1eld venf1cat1on 1s to determme 1f 
the channel type mappmg, based on aenal photographic mterpretat1on, IS accurate 
The secondary reason for f1eld venf1cat1on 1s to charactenze key phys1cal features 
assoc1ated wtth the vanous channel types measured m the f1eld, to better def1ne 
the channel type class1f1cat1on umts 

1 S1te Selectton All venf1cat1on sampling Will use a representative s1te to 
charactenze the phys1cal properties of an ent1re channel type segment The term 
"s1te" refers to a short representative channel area that 1s a subset of the ent1re 
segment, and can be used as the sampl1ng umt Sample sttes will represent a 
channel area havmg phys1cal features that occur most frequently for the segment 
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bemg sampled These features, wh1ch are present or absent w1thm the segment as 
a whole, w1ll generally have the same occurrence frequency m the s1te The 
predommant ranges m phys1cal d1mens1ons that occur for key features throughout 
the segment also occur s1m1larly w1th1n the s1te The s1te w111 also demonstrate the 
spat1al patterns of features occunng over the ent1re segment The s1te will not 
necessanly be umform m 1ts physical charactenst1cs Rather, the vanat1on m these 
charactenst1cs w1ll occur m an amount and pattern s1m1lar to that of the ent1re 
segment 

Samplmg begms only after the s1te has been confirmed to be representative 
Representative s1tes are selected from "potential" sampling s1tes m the off1ce 
before f1eld venf1cat1on In the f1eld, a ground survey of several hundred yards IS 
used to determ1ne 1f the potential s1te represents the segment S1tes disturbed by 
road construction, mmmg, recreation, or other developments w111 not be sampled 
S1tes downstream of such developments w11J be noted as such on the data card 

The length of each sample Site w1ll be, (1) two pool/nffle sequences, (2) ten t1mes 
the channel bank full or, (3) 330 feet, whichever 1s least, but sample length w1ll 
always be greater than 100 feet Sampling w11l occur at low flow stage, wh1ch 1s 
one-th1rd or less of the bank full stage 

2 Data Collection The Reg1on 10 Channel Type Class1f1cat1on System 
(USDA-FS, 1990) data entry and data collect1on methods w1ll to be used at each 
sample s1te Data records collected are l1sted on the Channel Type Venf1cat1on 
Data Card (Appendix 1) 

c Fmal Mappmg/Manuscnptmg 

Th1s phase w1ll take the f1eld venf1cat1on efforts and correlate them to the 
premapptng products Ftrst the 1nd1v1ual channel type segments Will be rev1ewed 
If needed, the segments are changed on the bas1s of the correlation of f1eld data 
w1th the premapped d1ffrent1a The mapp1ng d1fferent1a Will be compared to the 
f1eld 1nformat1on, and the d1fferent1a w1ll be mod1f1ed to f1t the ground truths Here, 
expenenced premappers that have been out With the crews dunng the f1eld 
venf1cat1on w11l develop fmal aenal photo dehneat1ons The premapped orthoquads 
or aenal photos w111 be re-examtned and changed to f1t the new d1fferent1a Here, 
persons expenenced m prepanng manuscnpts w11l perform the task 

d GIS Mappmg/Correlat1on 

Data analys1s w11l focus on us1ng the channel type segments to f1gure out 
hab1tat value and qual1ty Class1f1cat1on 1s ach1eved usmg multi-parameter analysis 
and ecolog1cal JUdgment The GIS mappmg effort will encompass three steps 
F1rst 1s the d1g1t1Z1ng from the manuscnpts and/or aenal photos The second part 1s 
to check the GIS generated plots to validate the1r accuracy The f1nal work w11l be 
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to attnbute the channel types onto the GIS plots Also Included m th1s step 1s to 
attnbute other 1nformat1on, 1f avatlable, tnto the database The process w1ll be to 
use computer programs destgned to f1t ex1stmg flat f1le Information, such as 
ADF&G escapement data f1les, mto the GIS network {USDA-FS, 1993) A one
way analys1s of vanance (ANOVA), usmg general linear model procedures m SAS 
(1988), wtll be used to compare habitat umts among channel types 

e Report Wrttmg 

The fmal product generated w11l mclude a f1nal report presenting methods, 
results, dtscuss1on of results, and conclusions regardmg th1s proposal The report 
will mclude a correlation of the channel type analysts, and detailed descnpt1ons of 
channel type attnbutes that w1ll prov1de a compamon volume to the GIS mappmg 

4 Alternatives 

As stated, the R1 0 channel type system ts a hterarch1cal classtf1cat1on 
system spec1f1c to stream habitats of the coastal areas of Southcentral and 
Southeastern Alaska No other comparative system exists that provtdes measures 
of stream hab1tat capability and sens1t1v1ty that can be extrapolated to watersheds 
over a large geographtcal area Perhaps the key to successful channel typ1ng 1s the 
mterpretatton and deltneat1on of the channel types on low level aenal photos Two 
expenences favor the use of "In-house" work The Chugach attempted to contract 
the premappmg of the Glacter Ranger D1stnct streams The contract went to a 
person (the only btdder on the contract) w1th a strong hydrology educatton and 
extens1ve aenal photo 1nterpretat1on sktlls The results were channel type maps 
that had to be redone by a person expenenced m channel typmg tnvolvmg four 
weeks work 

Successful channel type class1f1catton was obtamed through a 1987 to 1989 
contract wtth the State of Alaska Thes work was accomplished by prevrously 
expenenced channel type mappers Unfortunately, the people rnvolved rn the work 
have smce left the agency Conversely, environmental contracttng f1rms 
throughout the area are not known to have spec1ahzed expenence wtth the Reg1on 
1 0 channel typmg system, and contractmg w1th such f1rms could lead to problems 
prevtously tdenttfted on the Chugach 

The cost of contractmg w1ll exceed the cost of domg the work m-house The 
channel type contract work on the Tongass was performed at 10 cents an acre 
Contract pnce for completton of the approximately SIX m1lhon acres IS estimated to 
be $675,000, based on the 10 cents per acre {1989 ADF&G Contract) The 
estimated cost, w1th overhead, profit and nsk factors estimated, IS $866,000 
Thts IS compared to the $360,000 estimated for m-house completion Fmally, 
there IS an estimated four month time-frame for contract preparation, 
advertisement, and award Th1s puts award well mto the f1eld season 
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5 Locat1on 

The proJect area w1thm wh1ch the study Sites are located mcludes the entrre 
011 sp1ll zone tn PWS, Afognak Island, Kodrak Island, Kenar Penmsula, and the 
Alaska Penmsula PWS and Afognak Island wrll have all f1rst order and larger 
stream channels mapped and d1g1t1zed Stream segments 1dent1f1ed by the ADF&G 
anadromous stream catalog w1thm coastal areas affected by the 011 sp1ll (Kodiak 
Island, southern Kena1 Pemnsula, and the Alaska Penmsula) w1ll be channel typed 
The precrse locat1on of the study s1tes Will be determined based on thetr 
representativeness w1thm the strat1f1ed random sample for the study area 

6 Benefits 

Th1s proJect w1ll prov1de deta1led mformat1on and charactenzat1ons of 
anadromous ftsh hab1tat wtthln the 011 sp1ll area Th1s mformatJOn w11l prov1de the 
cornerstone for evaluating hab1tat protection/acquiSition opt1ons wtthln the 011 sp1ll 
area and btophys1cally s1m1lar watersheds w1thm the areas affected by the 011 sptll 

The channel type system 1s desrgned to descnbe the structure and 
relattonsh1ps of stmllar streams and Simplify these relatronsh1ps to general 
statements can be made about them By developing consistent and reproducible 
descrrpt10ns for stream channels, channel types become a means of d1stmgU1shrng 
the vanous parts of a stream system These charactenst1cs w1ll allow defrmtJOn of 
the charactenst1cs of the channel and predict, w1th a h1gh degree of accuracy, 
probable responses to natural and human mfluences 

Channel types w111 prov1de the 1dent1f1catJon of stream capab1ht1es and 
hm1tat1ons The stream mventory data w1ll mclude relevant data relating to f1sh 
hab1tat capability, mcludtng ava1lable spawmng area, ava1lable reanng area, and 
large woody debns volume Tabular summanes of quahtat1ve rat1ngs for spawmng 
and reanng hab1tat capabthty w111 be developed These ratmgs w1ll be based on a 
comb1natton of hab1tat Inventory, f1sh population samplmg, and professional 
JUdgment of f1shenes b1olog1sts and hydrologtsts mvolved w1th the proJects These 
ratmgs w1ll g1ve a general picture of the potential quality of f1sh habitat associated 
w1th a g1ven stream channel The table wtll also descnbe vanous hab1tat 
characterrsttcs, mcludmg spawmng habitat dtstnbut1on, the type and dlstnbutton of 
large woody debns habitat, pool charactenst1cs, over wmtenng hab1tat, stream 
bank cover, and other Important features assoc1ated for the channel types These 
habitats or stream classificatiOn umts prov1de the bas1s for extrapolatmg stream 
morphology, f1sh hab1tat, and npanan resource data, to non-sampled areas Thts tn 
turn wtll provtde for comparative evaluations of watersheds w1th1n PWS, Afognak 
Island, and 011 sp1ll affected watersheds w1th1n Kod1ak Island, southern Kena1 
Penmsula, and the Alaska Penmsula 

Fmal products to be generated w11l Include a fmal report presenting methods, 
results, d1scuss1on of results and conclusions regardmg th1s study The report w1ll 
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mclude a set of GIS based maps of all streams w1th1n the survey areas The report 
and GIS maps w111 prov1de the bas1s for rule based models developed to assess the 
comparability of streams w1th1n 011 sp1ll areas 

7 Techmcal Support 

No support from techmcal workmg groups IS needed Th1s project w1ll 
requ1re 41 person months of effort 1n FY 93 Steven Zemke w1ll ded1cate s1x 
months to the project and w1ll act as project leader and pnmary author of the 
project report F1eld work w1ll be accomplished by four crews of b1otechmc1ans 
each composed of a f1sh hab1tat ecolog1st and/or hydrologist The crews w1ll work 
for three months 

8 Contracts 

To accomplish the necessary travel to remote study Sites, th1s proJect w1ll 
requ1re the chartenng of two live aboard vessels, carry1ng two crews for ten day 
work penods The boats w111 be contracted by the USDA Forest Serv1ce The 
contract t1me for these boats w1ll be 40 and 24 days respectively 

9 M1t1gat10n Measures 

No m1t1gat1on measures w1ll be requ1red 

1 0 Literature C1ted 

F1ssell, C A , W J L1ss, C G Warren, and M D Hurley 1 986 A h1erarch1cal 
Framework for stream hab1tat class1f1cat1on v1ewmg streams 1n a watershed context 
Env1r Mgt 10(2) 199-214 

Mart1schang, M F 1993 A techmque for movmg ex1stmg hab1tat data sets mto 
the spac1al env1ronment of a geographical 1nformat1on system FHR Currents 1 1 1-17 

Murphy, M L, J He1fetz, S W Johnson, K V Kosk1, and J F Thedmga 1986 
Effects of clear-cut logg1ng w1th and Without buffer stnps and JUVenile salmomds 1n 
Alaskan streams Can J F1sh Aquat Sc1 43 1521-1533 

SAS Institute, Inc 1988 SAS/STAT Users Gu1de, Release 6 03 Cary, N C , SAS 
Institute, Inc 1 028p 

Strahler, A N 1957 Ouant1tat1ve analysis of watershed geomorphology, Trans 
Am Geophys Un1on 38 913-920 

USDA-FS 1990 DRAFT - Alaska Reg1on Channel Typmg System Forest Serv1ce 
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Handbook 2509 22 USFS, Alaska Reg1on Juneau, Alaska 

C Schedules and Planmng 

The schedule work 1s d1v1ded mto f1ve d1stmct segments These are (1) 
Premapp1ng, (2) F1eld venf1cat1on, (3) Fmal mappmg, (4) GIS mappmg and data loadmg, 
and (5) report comp1lat1on The sum of these efforts produce a fmal map and correlated 
f1eld data for areas affected by the 011 sp1ll The followmg 1s the schedule for completion 
of each of the f1ve phases of the proJect 

1 Premappmg T1me ReqUirements 

Area 

Data AcqUJs 
Chugach NF 
State & Pnv 
Afognak 
Kod1ak 
Kenai 
Alaskan Pen 

2 F1eld Venf1cat1on 

Sub-task 

Tra1nmg 
F1eld venf1cat1on 
Database management 

3 Fmal Mappmg/Manuscnptmg 

4 

Sub-task 

Photo remappmg 
Orthoquad mapp1ng 

GIS Development 

Sub-task 

DigitiZing 
Check plottmg 
Attnbutmg 

Durat1on 

2 weeks 
2 weeks 
3 weeks 
2 weeks 
1 week 
1 week 
1 week 

Durat1on 

3 weeks 
9 weeks 
4 weeks 

Duration 

14 weeks 
10 weeks 

Duration 

15 weeks 
2 weeks 

15 weeks 

9 

Total T1me 

10 days 
10 days 
10 days 
10 days 
5 days 
5 days 
5 days 

Crew T1me 

120 days 
405 days 
40 days 

Crew T1me 

140 days 
100 days 

Crew T1me 

150 days 
10 days 

150 days 

T1meframes 

June 
June 
July 
June 
July 
August 
August 

T1meframes 

June-July 2 
July-August 
September 

T1meframes 

August-September 
Sept-October 

T1meframes 

October-November 
Nov-December 
December-January 



5 Fmal Report 

Sub-task Durat1on Crew T1me T1meframes 

Correlation/Report 12 weeks 120 days January-Apnl 

6 Overall ProJect Schedule 

Phases T1meframe People Person days 

Premappmg Apni-August 3 55 days 

F1eld Venf1cat1on May-September 8 565 days 

Fmal Mappmg October-Dec 4 240 days 

GIS Work Jan-Apnl 4 310 days 

Correlation/ Report Jan-Apnl 2 120 days 

Total 93Feb-94May n/a 1290 days 

D Environmental Comphance/Perm1t/Coordmat10n Status 

Th1s proJect quallf1es for a categoncal exclusion under terms of the Nat1onal 
Environmental Polley Act 

E Performance Momtonng 

Steve Zemke w1ll coordmate proJect des1gn and Implementation Mr Zemke 
1s responsible for complet1on of reports and GIS based mappmg Robert Olson w11l 
prov1de general coord1nat1on of f1eld operations, w1th assistance from Zemke 
Zemke and Olson, w1th assistance from Jay Perlberg w1ll JOintly work on data 
analys1s and reportmg 

Quality control 1s accomplished through several methods Tram1ng for f1eld 
crews on the R 1 0 channel type system 1s planned for two weeks, pnor to 1mt1at1on 
of f1eld work The trammg Includes 1ndoctnnat1ons on the bas1c f1eld procedures 
used, followed by actual applications of the methods m the f1eld The f1eld crews 
w11l be assessed for accuracy and consistency m charactenzmg channel types 
Dunng all f1eld mventory tours, Olson and/or Zemke w1ll JOin f1eld crews to prov1de 
techmcal assistance and ensure h1gh standards m data collection 
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F Personnel Quahf1cat10ns 

Project Leader Steve Zemke recerved hrs 8 S m frshenes scrence from the 
Unrversrty of Idaho m 1973 Steve has worked for the USDA Forest Servrce as a 
frshenes brologrst on natrona! forests wrthm Idaho, Oregon, and Alaska He has 
extensrve expenence rn plannmg, rnventory, and enhancement of anadromous frsh 
resources From 1985-1990 he was frshenes program leader on the Ketchrkan 
Area of the Tongass Natrona! Forest A pnmary accomplishment of hrs tenure was 
the complet1on of the R1 0 channel type system on the Ketch1kan Area Steve has 
srx years expenence m aenal photo mterpretatJOn and channel type correlatron 
Steve rs currently the Chugach Natrona! Forest Frsh Habrtat Relatronshrps 
Coordrnator The emphasrs of thrs posrtron rs the development and applrcatron of 
frsh habrtat ecologrcal classrf1catrons for the Forest, mcludmg the stream channel 
type classrf1catron for Pnnce W1llram Sound 

Robert Olson Robert Olson recerved hrs M S m aquatrc ecology from the 
State Unrversrty of New York m 1983 Robert has worked for the USFWS on 
Kodrak Island performmg research on red salmon populatron dynamrcs He has 
extens1ve Alaskan freld expenence, and has a detarled background rn statrstrcal 
analys1s He has also worked as the Chugach Natrona! Forest Frsh Habrtat 
Relatronshrps Coordrnator, and was the prevrous Chugach Natrona! Forest Channel 
Type Program Manager He rs extremely famrlrar wrth PWS and the R1 0 channel 
type system 

Jay Perlberg Jay has conducted channel type mventones wrthm the 
Tongass Natrona! Forest, Ketchrkan Area and the Chugach Natrona! Forest, Seward 
Ranger Drstnct He has extensrve expenence rn aenal photo rnterpretatron, channel 
type mapprng, and R1 0 channel type freld rnventory He has been extensrvely 
rnvolved rn the development of the GIS stream channel type mapprng 

G Budget 

(see attached budget sheets) 
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EXXON VALDEZ "'"'STEE COUNCIL 

I 

Project Descnpt1on Develop channel typmg procedures that w1ll allow comparative evaluation of stream habttat on pubhc and pnvate lands 

Approved 
Budget Category 1-0ct-92 

28-Feb-93 

Personnel $0 0 
Travel $0 0 
Contractual $0 0 
Commod1t1es $0 0 
Eqwpment $0 0 
Capital Outlay $0 0 

Sub-total $0 0 
General Adm1mstrat1on $0 0 

Project Total $0 0 

Full-t1me Equivalents (FTE) 

Budget Year Proposed Personnel 

Pos1t1on 
Pnnc1pal Investigator (1) 

Ftshenes B1olog1st (1) 

F1shenes Techmctan (8) 
Program Manager (1) 
GIS Techmc1an (2) 
Clerkffyplst (1) 

10 Iun 93 

1993 page 8 of 9 

Proposed* Sum 
1-Mar-93 Total ** FY 98 & 

30-Sep-93 FY 93 FY94 FY 95 FY 96 FY 97 Beyond 

$133 9 $133 9 $99 0 
$10 0 $10 0 $0 0 

$128 4 $128 4 $0 0 
$20 0 $20 0 $0 0 
$36 7 $36 7 $0 0 

$0 0 $0 0 $0 0 
$329 0 $329 0 $99 0 $0 0 $0 0 $0 0 $0 0 

$34 0 $340 $15 0 
$363 0 $363 0 $114 0 

5 1 5 1 25 
Amounts are shown m thousands of dollars 

Months 
Budgeted Cost Comment 

60 $28 6 
40 $14 3 * FY 93 ts a trans1t1on year from the prevtously used 011 fiscal 

32 0 $56 8 year to the federal ftscal year Th1s new project also mcludes 
1 0 $4 0 proposed fundtng for January and February, 1993 
80 $35 0 * * Funds for Fy 94 are for project termmatton which would 
60 $15 0 mclude fmal report and GIS data entry 

Project Number 93051 Part C FORM 3A 
SUB

PROJECT 
DETAIL 

ProJect Trtle lnformatron Needs for Habrtat Protectron 
Sub-Project Channel Typmg 
Agency Dept of Agnculture, Forest Servrce 



Travel 

Contractual 

Commod1t1es 

Equipment 

10 Jun 93 

1993 

EXXON VALDEZ ~STEE COUNCIL 

Atr fare to Cordova, Kod1ak, Alaska Pemnsula, Homer and Seward 
(eight tnps, Three people per tnp, each esght tnps @ $250 RT) 
Per d1em (Three people for 60 days @ $90/day) 

Helicopter Charter (30 days @ $2200/day) 
Boat Charter (64 days @ $950/day) 

Maps, photographs, stream survey forms, GIS supphes 

Stream survey eqUipment and supphes 

Project Number 93051 Part C 

Proposed 

$6 0 
$16 2 

$66 0 
$62 4 

$20 0 

$36 7 

Project T1tle Information Needs for Habttat Protectton 
Sub-Project Channel Typmg 

page 9 of 9 Agency Dept of Agnculture, Forest Serv1ce 

FORM 38 
SUB

PROJECT 
DETAIL 



APPENDIX 1 -

USDA Forest Serv~ce - Chugach National Forest 
CHANNEL TYPE VERIFICATION CARD 

DATE RANGER DISTRICT 
1/4 

MERIDIAN 

SITE ID 
TOWN
SHIP RNG SECT SECT ---

QUAD ------- ADF&G #• 

STREAM CREY 

AEROPHOTO YR FLT ROLL PHOTO 

CAMERA PHOTOS 
UPSTREAM ROLL 

DOWNSTREAM ROU. 

PHOTO 

PHOTO 

PRELIM CT 

Fm.AL CT 

******************************************************************* 

WATER oC AIR ° C WEATR'I!:R. -------- -------------
ADJACENT LANDFOBM & VEGETATION SITE DISTU'R.BED Yes /No 

LEFr BANK LANDFORM -------- LB CANOPY TYPE - ----

RIGHT BANK LANDFORM ------ RB CANOPY TYPE--------

COMMENTS 

SG/DT \/ __ METHOD Cl~no Clino w/Poles HD 

SG - stream gradient DT - distance of gradient shot ft/m 

OUTBURST FLOOD POTENTIAL (H- High, L- Low, N - Neglig~b1e) 

GLACIAL LANDSLIDE OR AVALANCHE 

INCISION DEPTH (measured in meters) 
RIGHT <1 1 - 2 2 - 4 4 - 6 
LEFT <1 1-2 2-4 4-6 

6 - 10 10 - 20 >20 
6 - 10 10 - 20 >20 

******************************************************************* 
BASIN AREA 

%LAKE 

___ sq m~ 

SITE ELEV ---
PRECIPITATION 

ft MAX ELEV 

___ in 

ft ---
Revised 05/16/90 ]db 



SUBSTRATE STREAM PATTERN 

!Tall:£ SINGLE 

I BEDROCK % (>3 FI) MULTIPLE 

I SM BOULDER % (10 IN TO 3 FI)I BRAIDED 

I LG RUBBLE % (5 TO 10 IN) I 
I SM RUBBLE % (2 5 TO 5 IN) I BANK CONTROL 

I CRS GRAVEL % (l TO 2.5 IN) I BEDROCK 

I FINE GRAVEL % ( 4 MM TO 1 IN) I MIXED 

I VFG/SAND % (<4 MM) I COARSE SEDIMENTS 

I ORG MCK/SILT % I FINE SEDIMENTS 

I I FIBROUS ORGANICS 

STREAM GEOMETRY UNITS - feet meters 

DISTANCE 
(n n) 

BF DEPTII 
(n nn) 

ACTIVE DPTII 
(n nn) 

START 

END 

WID Til 

. 5 -

BF 

LEFI 
BANK 

BF AW 

--I (rnd down) 

FISH 

BF 

RIGHT 
BANK 

ASA % I ARA % !POOL tiMN p DEPTH 

/1 I I ftl 

SPAWNING GRAVEL QUALITY ----

OBSVD LIFESTAGE IDENTITY 

TRANSECT LENGTH - ft 

COMMENTS 



APPENDIX 2 LASSIFICATION CRITERIA 

REVISED 11101189 INCORPORATES REVISIONS AOREID TO AT CT CORRELATION HEETINO 10123-27 1989, JUNEAU AND ALSO 12189 REVISIONS 

SUHHARY OF THE DIFFERENTIA USED TO HAP TOHOASS NATIONAL FOREST CHANNEL TYPES 

Channel Trpe 

Deacrtption 

Al - Foreated 

ateep mnt elope 

channel 

(alao unforaated 

3190) 

A2 - foreated high 

grad upper valier 

channel 

A3 - foreated, high 

gradient alluvial 

cone channel 

(alao unforeated 

3190 

A4 - Verr high gradient 

Gradient 

Width 

Pattern 

Vegetation 

•lUi Gradient 

<15 H Width 

Single channel 

C9 C7 C4 C5 Cl 

81 A1 

6 - 15' Oradient 

<I 20 H WIDTH 

Single channel 

C5 C3 Cl CC B1 

) U 8 Hidpoint 

VARIABLE 

Single - Hultiple 

ALL B'S AND C'S 

)I 15 ' gradient 

mountain elope caacade Variable width 

channel 

AS - Lowland high grad 

inclaed lllUakeg 

channel 

A6 - High grad ahallow -

•ode rate inciaion 

lowland, muakeg 

channel 

Single Channel 

All C'a A'a Bl 

6 - 20, Oradlent 

6 - 15 H Width 

Single Channel 

C9 cs cc 

6 - lU oradlent 

<I 10 H Width 

Single Channel 

cc 

control 

Proceaa 

subatrate 

Bedrock 

Trenaport 

Br Bldr 

BR - Hh:ed 

Tranaport 

Rubb 

BR Bldr Rubb 

Alluvial to mixed 

TranaportiStorage 

C DrY - BLDR 

BR but llaJ' Yarr 

Tranaport 

BR, Bldr Rubb 

Bedrock 

Tranaport 

DR Bldr Rubb 

BR - Hlxed 

Tranaport 

BR - Rubble 

Baain Area 

Land fro• 

Side Slope 

Inc! a ion 

Small 

30'a CO'• 10 • 51 

)10 H HOO' 

<50 H Inclaion 

Small - Moderate 

30'• co•a 
)20 H, clOO' 

c50 H Incidon 

Small - Moderate 

52 51 

<2 H 

<I 4 H Inclaton 

Small 

10 co •• 51 52 

HO H 

<10 H Inclaion 

Small - Hoderate 

60'• 40'• 36 

6 - 20 H HOO' 

6 - 20 H Incialon 

Small - Hoderate 

60'• 40'a, 36 

<6 H Side slope 

c6 H Inciaton 

C01111enta and 

Special Happing 

conYentlona 

Linear channel pattern, 

Varr high gradient 

v-notch 

A2 CT • aaaociated wl 
upper valler 

development 

HinilllUIIl legnth Ia 200 H 

Poor flow containment 

no aide elope developmt 

ExcluaiYelr aaaoc with the 

alluvial cone landform 

waterfall• ' ateep 

caacadea verr com~~ton 

Har appear In high elev 

headwater• abrupt 

incl•lan containment 

axcellent 

Yell contained wl mod -

•hallow inciaion 



REVISED 11/01/09 INCORPORATES REVISIONS AGREED TO AT CT CORRELATION HEETIHG 10/23-27 1909 JUNEAU AND ALSO 12/89 REVISIONS 

Channel Trpe 

Description 

Al - roreated 

ateep mnt a lope 

channel 

(al11o untoreated 

3/90) 

A2 - Fore a ted high 

grad upper valle:r 

channel 

A3 - Foreated high 

gradient alluvial 

cone channel 

(alao untoreated 

3/90 

M - Ver:r high gradient 

mountain alope caacade 

channel 

AS - Lowland high grad 

inciaed 111uakeg 

channel 

A6 - High grad •hallow -

moderate lnclaion 

lowland IIIUIIkeg 

channel 

SUMMARY OF THE DIFFERENTIA USED TO HAP TOHGASS HATIOHAL FOREST CHAHHEL TYPES 

Or-adient 

Vidth 

Pattern 

Vegetation 

)15l Gradient 

c15 M Width 

single channel 

C9 C7 Cf C5 C1 

Bl A1 

6 - 15* Gradient 

</ 20 M WIDTH 

Single channel 

C5 C3 Cl C4 81 

)6* 8 Midpoint 

VARIABLE 

Single - Multiple 

ALL B S AHO C S 

,, 15 * gradient 

Variable width 

single channel 

All c a A'a B1 

6 - 20l Gradient 

6 - 15 M Width 

Single Channel 

C9 C5 C4 

6 - 15:to Gradient 

<I 10 M Width 

Single Channel 

C4 

Control 

Proc:eaa 

Subatrate 

Bedrock 

Tranaport 

Br Bldr Rubb 

BR - Mixed 

Transport 

BR Bldr Rubb 

Alluvial to aixed 

Transport/Storage 

C Orv - BLOR 

BR but IIUIF vary 

Tran11port 

BR Bldr Rubb 

Bedrock 

Tranaport 

BR Bldr Rubb 

SR - Mixed 

Tranaport 

DR - Rubble 

Baain Area 

Landt rom 

Side slope 

Jnciaion 

Small 

30 • 40'• 10. 51 

>10 H, HOOl 

<50 M lnciaion 

Small - Moderate 

30 a 40 II 

)20 H, <lOOl 

<50 M lnciaion 

Small - Moderate 

52 51 

<2 M 

<I 4 H Incidon 

Small 

10 40 • 51,52 

<10 M 

<10 H lnciaion 

Small - Moderate 

60 • 40'. 36 

6 - 20 H )100l 

6 - 20 H Inciaion 

Small - Moderate 

60 a 40 11 36 

<6 M Side Slope 

<6 M Inci11ion 

Com111enta and 

Special Happing 

Convention• 

Linear channel pattern, 

Ver:r high gradient 

v-notch 

A2 CT a aaaociated w/ 

upper valley 

development 

Minimum legnth ia 200 H 

Poor flow containment 

no aide elope developmt 

Excluaively aaaoc with the 

alluvial cone landform 

Waterfalls A ateep 

caacadea very common 

Ma:r appear in high elev 

headwater• abrupt 

inciaion, containment 

excellent 

Well contained w/ mod -

•hallow inciaion 



Channel Type 

Daacriptlon 

A7 - High grad &hallow 

footalope channel 

Bl - Small lowland low 

gradient alluvial 

fon~•t channel 

Gradient 

Width 

Pattern 

Vegetation 

6 - 1511 Gradient 

<15 H Width 

Single Channel 

C4 or better 

All I a 

c 211 Gradient 

<10 H Width 

Single - Multiple 

Hoat C a 

11 4 - Lowland non-foreated c211 Gradient 

low gradient channel 

11 5 - Foreated Yakutat 

Foreland channel 

81 6 - Non-foraated 

Yakutat Foreland 

82 - Foreated moderate 

gradient narrow 

valley channel 

83 - roreatad. •odarata 

gradient. upper 

valley 

ClO H Width 

Single Channel 

Ml H3 

<211 Gradient 

c15 M Width 

Single Channel 

Cl C3 

<211 Gradient 

<15 M Width 

Single Channel 

All I a 

2 - 611 Gradient 

<I 10 M Width 

Single Channel 

C4 or better 

2 - 611 Gradient 

HO M Width 

Single Channel 

C4 or better 

Control 

Proceaa 

subatrate 

BR rur varr 

Tranaport 

Br Bldr Rubb 

Alluvial 

Depoal tiona! 

Sand - Sm Rubb 

Alluvial 

Depoa.l. tional 

Sand - C Orv 

Alluvial 

Depoaitional 

Sand - F Grv 

Alluvial 

Depoaitlonal 

Sand - C Grv 

Alluvial - Mixed 

Tranaport - Depoait 

F Grv - Sm Bldr 

Alluvial - Mixed 

Tranaport 

Variable 

Baain Area 

Land froiD 

Side Slope 

lnciaion 

Small - Moderato 

51 52 40 • 

<10 H side Slope 

1- 10 M Incidon 

Small - Moderate 

53 52 42 61 62 

Short &hallow 

<I 2 M Inclaion 

small - Moderate 

53 61 62 

Negligible 

<2 H Inciaion 

Small - Moderate 

Yakutat Foreland 

Negligible 

<2 H lnciaion 

Small - Moderate 

Yakutat Foreland 

Small - Moderate 

40 50 60 

Short ahallow 

<4 M lnchiol) 

Moderate - Large 

40 50 li &O'a 

Variable 

<4 H Inciaion 

C011111enta and 

Special Happing 

Convention• 

High grad foreated 

footalope channel 

Moat often aaaoc with 

footalope 52 

Beaver activity co111mon 

on the 11 channel 

Bl 4 ia a non-foreated 

phaae located in open 

11eadowa Similar to Ll 

w/ aand/gravel bar develp 

Vegetation ia Sitka 

apruce//Devila club li 

Sitka apruce/Devila club/ 

Vaccinium 

Found on lowland (60'a) 

Alder/willow li Willow/ 

aalmonberry plant aa&oc 

Floodplain terrace 

ia at leaat lX bankfull 

Channel i• a 12 

Variable landform, 

active floodplain 

terracea preaent 



Channel Trpa 

Deacription 

83 4 - High energr upper 

valler foreat 

channel 

D4 - Scrubbr moderate 

gradient channel 

D5 - Foreated moderate 

gradient alluvial 

fan channel 

86 - Hoderate gradient 

lowland muakeg chan 

D7 - Deep gorge channel 

brushr moderate-

high gradient 

Gradient 

Width 

Pattern 

Vegatation 

2 - 6' Gradient 

HO H Width 

Single Channel 

Bl, A:Z 

<6' Gradient 

<10 H Width 

Single Channel 

C5 or poorer 

1 - <I 6' Gradient 

c20 H Width 

Single - Hultiple 

Cl C3 C5 C6 

2 - 6' Gradient 

c:ZO H Width 

Single Channel 

Ct C5 C8 

) 4' Gradient 

<15 H Width 

Single Channel 

C9 C7 C6 Al 

Control 

Proceaa 

Subatrate 

Alluvial - Hiaed 

Tranaport 

c Grv - Rubb 

DR - Hhed 

Tranaport 

C Orv - BR 

Alluvial 

Depoaitional 

F Grv - Lg Rubb 

BR - Hh:ed 

Tranaport 

C Grv - 8R 

BR 

Tranaport 

Rubb - DR 

s Bldr 

Baain Area 

Landfro11 

Side Slope 

lnciaion 

Hoderate - Large 

30 40 50 60 

Variable 

<3 H Inciaion 

Small - Hod 

61 62 40 • 

short Shallow 

<I 4 H Incision 

Small 

52 53 

Short Shallow 

c2 H Inciaion 

Small - Hod 

60 40 51 

4 - 20 H Side Slope 

4 - 20 H lnciaion 

Hod - Large 

54 

>20 H >70, 

>10 H Inciaion 

Com11ent:a and 

Speoillll Happing 

Convention• 

High energr upper 

valier bruah channel 

85 ia a tranaitional 

alluvial fan channel 

between high gradient 

A CT to Valier CT a 

The abruptlr 1nciaed 86 

chan often followa 8R 

fracture zone• and may 

diaplar linear or 

rectangular pattern 

Contain• major fall• 

87 ia an abrupt deeplr 

lnciaed channel w/ 

verr ateep aide alopea 



Channel TJpe 

Deacription 

Cl • roreated lower 

valley low grad 

channel 

Cl 1 - roreated low 

gradient high 

energr channel 

Gradient 

Width 

Pattern 

Vegetation 

C/ 2$ Gradient 

10 ~ 20 H Width 

Single - Hultiple 

Cl C3 C5 C6 C9 

and D a 

<2$ Gradient 

10 -20 H Width 

Single • Hultiple 

Cl C6 Bl 83 Dl H3 

Control 

Proceaa 

Alluvial 

Depoaitional 

Sand - Rubble 

Alluvial 

Depoaition -

F Grv - Lg 

Tranaport 

Rubble 

Baain Area 

Landt rom 

Side Slope 

Inciaion 

Large 

53 all 60' a 

Short - ahallow 

<I 2 H lnchion 

Large 

53 

Shallow - Deep 

COIIIIIU!In t a and 

Special Happing 

Convention• 

Floodplain channel 

Hultiple channel• Q 

bar develop•ent common 

Includea foreated Q non

foreat phaaea 

Cl 4 - Hon-toreated Phaae of Cl channel, Vegetation ia H2 Hl or marginal atringera of C4 C8 subatrate are aandr 

Cl 5 • Yakutat Foreland& Glacial Outwash Foreated Phaae {old Fl channel) Vegetation conaiata of Sitka Spruce/Cottonwood/ 

Willow or Sitka Spruce/Devila Club/Vacciniu• plant aaaociationa subatrate ia predominatelr aand and gravel 

Cl 6 - Yakutat Foreland• Glacial outvaah Non-foreated Phaae {old F2 channel) Vegetation conaiata of Willow/Sedge, 

Alder/Willow and Cottonwood/Alder plant aaaociationa Stream gradient ia low {<0 5') Subatratea are 

predominatelr aand and gravel Bankfull width averagea 13 111 

Cl 8 - Underfit Glacial Phaae aaaoc with flat lowlanda and outburat flooplaina Cl and B canopr trpea compoae riparian veg 

C2 • Lover valler or muakeg 

trpe landfor••· 

low gradient 

inctaed channel 

C2 7 - Lover valler low 

gradient, inciaed 

channel 

C/ 2$ Gradient 

HO H Width 

Single channel 

C5 C4 C8 

<2$ Gradient 

)7 H Width 

single channel 

C5 C4 C8 C6 Cl 

Bedrock - 11ixed 

Tranaport 

C Grv - BR 

Bedrock 

DepoaitJon 

Rubb Bldr BR 

Large - verr Large 

40'• 60'• 

Steep <20 H 

( 10 H Inciaion 

Large - Verr Large 

40'• 60'• 

Steep <20 H 

Variable 

Heandera cannot exceed 

1/2 benkful width 

Diacontinuoua 53 

landform• can occur 

Glide phaae of C2 

C2 8 - Glacial HOraine Phaae aaaociated with flat lowland• and outburat floodplain• large erratic boulder• ~ay be preaent in 

aubatrate. bankfull width averagea 26 111 



Channel TJpe 

Daacription 

C3 - Foreatad broad 

low gradient lover 

vallar channel 

c3 1 - Broad high enersr 

phaae lover valler 

channel Old c4 -

lncl foreat 5 non• 

foreated phaae 

C3 3 - Broad, lov grad 

lower vallar 

bedrock influenced 

channel 

C3 4 - Broad placid low 

gradient channel 

Gradient 

t.lidth 

Pattern 

Vegetation 

<211 Gradient 

)20 H t.lidth 

Single - Hultiple 

C3 C5 C:6 All D'a 

<211 Gradient 

)20 H Width 

Single - Braided 

Bl C3 C6 

<211 Gradient 

)20 H t.lidth 

Single - Hultipla 

C:6 C3 

<211 Oradient 

)20 H Gradient 

single Channel 

C6 C:3 

Control 

Proceaa 

subatrate 

Alluvial 

Depoaitional 

sand - Sll Rubb 

Alluvial 

Depoaitional 

c orv - s Bldr 

BR influenced 

Tranaport 

F Grv - l!R 

Alluvial 

Depoaitional 

F orv - Rubb 

C3 5 - Yakutat Foreland Glacial Outwaah Foreated channel (Old F3) 

C3 6 - Yakutat Foreland Olacial Outwaah Foreated Channel (Old F4) 

Ct - Beach and aand 

dune channel 

co 511 Gradient 

, 12 H t.lidth 

single - Hultiple 

C6 B3 

ct 4 - Kon-toreated Phaae (Old 06) 

c5 - Confined narrow 

valleJ foreated 

channel 

<I 511 Oradient 

10 - 30 H t.lldth 

Single channel 

C5 Ct C3 

Alluvial 

Depoaitional 

Sand F orv silt 

Bedrock-IIi xed 

Tranaport - Depoaition 

C Grv - BR 

Baaln Area 

Land fro• 

Side slope 

lnciaion 

Verr Large 

!i3 

Flat Variable 

<I 2H Inciaion 

verr large 

53 

Flat Variable 

c2 H Inciaion 

Verr Large 

53 

Flat Variable 

Verr Large 

53 

Flat Variable 

Large - Verr Large 

72 

Shallow 

<2 H Inciaion 

Large - Verr Large 

30 a 51 54 61 40'S 

)20 H <70!1: 

Variable Inciaion 

Com•enta and 

special Happing 

Convention• 

Often ti11aa occur• 

where Al CT'a feed 

directlr into low 

gradient valler bottom 

channel a 

BR influenced phaae 

C21C:3 mix found aa 

channel approachea 

aalt water 

Kon-foreated placid 

water phaae of C3 

Competing channela1 

Bl 5 5 Ll 

Channel occura within 

narrow confining valler 

Varied 1nc1aion 



Channel T:rpe 

baacr.lpt.lon 

Ll - Lov gradient, lowland 

•uakeg channel v!th 

panda or placid flow 

Ll 4 - Scrub foraat phaaa 

lowland low 

gradient, •uakeg 

channel 

L2 - Vlda low gradient 

deep water •uakeg 

channel 

L3 - Stable beaver dam 

pond chain complex 

L4 - Shallow 

Groundwater-fed 

Slough 

Grad .lent 

V.ldth 

Pattern 

Vegetation 

c2' Gradient 

<10 H Vldth 

Single channel 

Hl,H2 H3 83 

c2' Gradient 

ClO H Vldth 

Single 

HI H3 c4 

0 - 1' gradient 

UO H Vidth 

Single channel 

All B'a and H'a 

<1' Gradient 

Variable 

stngla channel 

Bl B2. ca cc c& H3 

<1' Gradient 

variable 

Hultiple -raldedED 

Variable Vag Type 

Control 

Proceaa 

Subatrate 

Alluvial 

Depoait!onal 

Huck Sand 

Alluvial 

Depoe! tiona! 

Huck Sand 

Alluvial 

Depoai tional 

Huck, Sand 

Alluvial 

Depoaltional 

Huck - F Orv 

Alluvial 

Depoaltional 

Silt • Rubble 

Baain Area 

Landfrom 

Side Slope 

lnciaion 

Slllall 

60'• 40'& 53 

Flat negligible 

<I 2 H Inciaion 

Braall 

60'• 40'• 

Flat negligible 

<2 H lncialon 

Large - Verr Large 

60'• 53 Nonglacial 

Flat, negligible 

<I 2 H Incidon 

Small 

60'• 40'• 53 

Flat variable 

C/ 2 H Incialon 

Variable 

53 64 62 

Flat Negligible 

<I 4H Incision (12/89 Reviaionl 

N B THIS IS A NEV DESCRIPTION FOR THE L4 GROUNDWATER RECHARGE IS DOHINANT 

L5 - beep Upland 

Blough 

(12/89 RaviaionJ 

C/ 0 5' 
Variable 

Single 

Variable (81 82 C6) 

(Ill D2 HI H2J 

Pepoa!tlonal 

Silt/Clar • Fine Grvl 

Large to verr large 

53 62 64 

</ 4 H 

Co••enta and 

Spacial Happing 

Convention• 

Aaaoc w/53 '• In broad 

river vallar affected br 

vide range in river atage 

Canopr ia acrubbr 

and In narrow banda 

commonlr aaaociated 

wlth lake outlet or 

meadow area 

seriae of Beaver pond• 

often recognized on the 

aerial photo br a atand 

of dead treea 

Occupr relic glacial 

outwaah channel& ~4n be 

connected to main river 

Ia nor•allr c 3 ft daap 

(bankfull) 

Often aaaociated with up

lifted mudflat• and glacial 

river terrace• Claar water 

flow deep rectangular 

a-aact!on profile 

N B -THE L5 IS A VERY LOV GRADIENT CHANNEL VITH SLUGGISH LAHINAR FLOV GLACIAL VATER FROH ADJACENT GLACIAL CHANNELS HAY INUNDATE 

THE LOVER PORTION OF THE L5 (where It ••eta the ••In river J THEBI CHANNELS ARE DEEP SLOUGHS, GREATER THAN 3 FT AT BANKFULL AND 

DIRECTLY AFFECTED BY HAIN RIVER STAGE BANKS OFTEN COHPOSED or SILT AND CLAY HAP RBVlSION HOTEl Convert Chatha• Area 88 to L5 



Channel Trpe 

Deecription 

El - Saall aubatrate, 

large estuarine 

channel 

El l - Large substrate 

large esturine 

channel 

El 6 - Beach and dune 

eatuarine channel 

(old E4 channel) 

£2 - Saall rockr 

eatuarine channel 

El - Harrow •~•11 

aubatrate 

eatuarine channel 

E4 - SILTY ESTUARY 

CHANNEL OR SLOUGH 

!5 - Broad braided 

glacial eatuarine 

channel 

Pattern 

Vegetation 

<I 2t Gradient 

,10 H Width 

Single - Hultiple 

£2 £3 

o to 2t Gradient 

,10 H Width 

Single - Hultiple 

£2 £3 

<lt Gradient 

)10 H Width 

Single - Hultiple 

£2 £3 

0 to 3t Gradient 

<10 H Wl<lth 

Single Channel 

E2 E3 

<I U: Gradient 

<10 H Width 

Single channel 

E2 u 

) u GRADIENT 
( 20 H 

SlHOLE 

£2 £3 

<2, Gradient 

>20 H Width 

Multiple channel 

£1 £2 £3 

Control 

Proceaa 

Subatrate 

Alluvial 

Pepoaitional 

Sand - Rubb 

Alluvial 11ixed 

Depoaitional 

c Orv - sm llldr 

Alluvial 

Depoaitional 

sand 

Alluvial mixed 

Pepoaitional 

c Grv - Bldr 

Alluvial 

Depoaitional 

Sand - Sll. Rubb 

ALLUVIAL 

DEPOSITIONAL 

SILT/CLAY - VFO/SAHD 

Alluvial 

Pepoaitional 

Sand 

llaain Area 

Land fro• 

Side Slope Special Happing 

Inciaion Conventions 

Large - Very Large Width ) 10 H at upstrea11. 

71 boundarr 

Flat variable 

Shallow 0 - 5H Inciaion 

Large - Very Large Large aubatrate phaae 

71 trpicallJ no aedge/ 

Flat variable graaa area aaaociated 

Shallow 0 - 5H Incision 

Large - Very Large outer coaatal area w/ 

72 74 

Flat variable 

Hoderate - Large 

71 

Variable 

Shallow <3 H 

Hoderate - Large 

71 

Flat negligible 

Shallow, <3H Iciaion 

VARIABLE 

71 72 

SlfORT STEEP 

</ 4 H INCISION 

Hodarate - Large 

71 

Shallow-Flat variable 

Shallow <3 H lncluion 

aand and dune (22) and 

and uplifted beach (74) 

landfor•• 

Width <10 H ••••urad at 

upatrea• boundarr mar be 

> 10 H w/ channel spreading 

thru lover eatuarr 

Better qualJtr habitat 

than the 12 channel 

Width <10 H at upatrea• 

end aar be )10 H due to 

apreading aa noted wJth 12 

Har lie in proxi11.itr to 

large glacial £5 ct or H 

zonea High degree of 

ainuoaitr ia normal 

15t or greater of baain 

area covered by alpine 

glaciers or permanent 

anow field11 



Che~nnel Type 

Deacription 

D7 -Confined high 

gradient lcaacade) 

glacial channel 

DB • Otli.CIAL 

SlDECHAIUfiL 

(1/90) 

R • See D5 

L - Lake 

H • Marina depoaition 1one 

Gradient 

Width 

Pattern 

Vegetation 

5 - 10' Gradient 

20 - 30 H width 

Single channel 

B2, Cl.C7 

C/ 1 0' 

VARIABLE 

SINGLE TO HULTlPLI 

VARIABLE (Hl 81 82 D1) 

(D2, C3 CC) 

Control 

Proceaa 

Subatrata 

Bedrock 

Tranaport 

aubbh to bedrock 

ALLUVIAL 

DEPOSl TIOIUIL 

SILT • RUBBLI 

POLYGONS 

Baein Area 

Landfroa 

Side Slope 

lnciaion 

Large 

30 • 40'• 52 54 

Steep Side Slope 

• I 16H lncriaion 

LAROI TO VERY LAROI 

53 62 64 

SHALLOW TO FLAT 

C/ 4 H 

Coca•enta and 

Special Happing 

Convention• 

Hid to lower Yeller 

poaition, craacadea and 

abort fall• raadil7 vlalble 

UauallJ aaaociated with D5 

rtverinaa, upper width 

li•it ta c ZOOH 0 5 in on 

photoa, 0 25 in on baae 

~ape Formerl7 called L4 

Perimeter of actiYa D5 channel, channel •uat be wider than zoo feet to uae polygon 

Lake muat be 5 acrrea or larger to be mapped 

Marine 1one •uat be 10 acrea or larger to be mapped 
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A Introduction 

The Auke Bay Laboratory (ABL) has proVIded data archival and mterpretlve semces for 
enVIronmental samples that have been collected and analyzed for hydrocarbons m support of 
the Exxon Valdez NRDA effort The samples denve from all proJects, mvestigators, and 
agencies (mcludmg both State of Alaska and Federal agencies) that have collected samples for 
hydrocarbon analysts The general purpose of this proJect IS to make a large and complex 
hydrocarbon database available to prmcipal mvestigators Pis), resource managers, and the 
public by proVIdmg user friendly serVIces The hydrocarbon database contams sample collection 
and chemical analyses mformat10n from thousands of samples from 1989 to the present Bnefly 
the database contams 

1) Sample collectiOn mformat10n for >38000 samples mcludmg maJor sample types of 
sediment, tissue, water, and ml 
2) Hydrocarbon analysts mformat10n for > 9000 samples, each sample analyzed has 
results for 73 analytes plus quality assurance data 
3) Bile and HPLC analysts for >2000 samples 
4) Data m support of NRDA and restoratiOn proJects over the penod 1989-1992 

This proJeCt Will proVIde the folloWing 
a) Contmued use and access of NRDA hydrocarbon data 
b) ExpansiOn of the hydrocarbon database With restoratiOn data resultmg m a 
consistent database allowmg companson of NRDA and restoratiOn results 
c) Interpretation of hydrocarbon results for PI's managers, and the pubhc 
d) Contmued quality control of sample storage, and hydrocarbon analyses 

Interpretive semces mclude hydrocarbon data mterpretatmn to Identify probable sources of 
hydrocarbons found, evaluatiOn of new hydrocarbon data for eVIdence of systematic bias, 
hydrocarbon data editmg accordmg to consistent cntena and hydrocarbon data mappmg to 
facilitate IdentificatiOn of temporal and geographic trends of these data The results of these 
efforts proVIde numencal correlates that are directly related to ml, and that may be used by 
PI's of other RestoratiOn proJects, by other governmental agencies, and by the general public, to 
assess assoc1at10ns of observed bwlogical effects With concentrations of Exxon Valdez ml 
These archival and Interpretive semces have been proVIded by staff at ABL for hydrocarbon 
samples generated for the Exxon Valdez NRDA effort, who have developed automated 
computer methods to Insure that the vanous cntena are consistently applied to these data, and 
which result m computer-generated maps of the final results The purpose of the presently 
proposed proJect Is to mtegrate these addttlonal data With the Exxon Valdez NRDA 
hydrocarbon database, and to contmue to proVIde mterpretive serVIces, thereby msunng that 
hydrocarbon data resultmg from Restoration efforts are directly and uneqmvocally comparable 
with the extstmg data 

B. ProJect Descnption 

Resources and/or Semces Data associated With hydrocarbon samples Will be added to the 
extstmg Exxon Valdez NRDA database Pnnctple Investigators from all proJects collectmg 
hydrocarbon samples Will be assisted by this proJect through archival, mterpretatwn, and 
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mappmg of their data Data archival wlll mclude mamtenance of a Rbase database With sample 
collectiOn mformatwn and hydrocarbon results This database allows mventory of hydrocarbon 
sample collectiOn, and retneval of collectiOn and hydrocarbon results for PI and management 
use Data mterpretatwn Will mclude exarmnatwn of the data for eVIdence of systematic bias, 
which Will proVIde the basis for an evaluatiOn of data quality, and a probability based 
determmatwn of sources of hydrocarbons found m samples Fmally, maps of specific 
hydrocarbon samples will be proVIded on request by Pis, government agencies, or the general 
public 

ObJectives The objective of this prOJeCt IS to apply and extend hydrocarbon mterpretatwn 
methods and data archival developed m NRDA assessments to samples analyzed for the 
RestoratiOn effort, and to Insure the comparability of analytical and mterpretlve results With 
those of the NRDA effort 

Methods Procedures developed dunng the NRDA effort Will be followed m this project 
Incommg samples are mventoned and collectiOn mformatwn IS entered mto a database located 
at Auke Bay, AK and descnbed by Manen et al, (1993) Hydrocarbon results returned from 
analytical laboratones are also added to the database Hydrocarbon data Will be evaluated 
usmg methods descnbed m the fmal reports of Exxon Valdez NRDA project Subtidal #8 (m 
prep) These methods were developed speclfically for Exxon Valdez NRDA hydrocarbon data 

Alternatives There are alternative database designs which were reJected because they are not 
completely compatible With NRDA data LocatiOn of NRDA and restoration data m the same 
database was judged Important for compatibility and companson reasons Two alternatives for 
evaluatmg hydrocarbon data quality and for mterpreting and mappmg hydrocarbon data were 
considered (1) leavmg these tasks to the PI's who collected samples for analysis, and (2) 
contractmg these tasks to a pnvate-sector consultant Alternative (1) was reJected because 
many PI's do not have direct access to the expertise reqmred (ABL staff mclude most of the 
agency chemists that participated m collection, analysis, and mterpretation on Exxon Valdez 
NRDA hydrocarbon samples), because different PI's would almost certamly adopt different 
methods for data analysis and mterpretatwn which would mvahdate data companson among 
proJects, and because of anticipated me:ffi.c1enctes that would result due to many PI's duphcatmg 
and re-mventing methods that are already standard procedures avrulable at ABL Alternative 
(2) was reJected because of anticipated me:ffi.ciencies that would result due to contractors' 
efforts to re-mvent or acqmre methods that are already developed and available at ABL, and 
because of the difficulty of stlpulatmg contractual reqmrements that would guarantee stnct 
comparabthty with existmg Exxon Valdez NRDA data 

Location The proJect Will be undertaken at the Auke Bay Laboratory m Juneau, Alaska 

Benefits Hydrocarbon sample data archival m the Exxon Valdez NRDA database Will msure 
that these data are available to PI's, government agencies, and the mterested public on a timely 
basis The database Will allow direct compansons of restoration and NRDA data, and proVIde 
an mventory of hydrocarbon sample, collection, storage, analysis, and results The contmued 
use of the methods for hydrocarbon data evaluatiOn and mterpretatwn developed for the Exxon 
Valdez NRDA samples Will Insure direct comparability of future With preVIous samples, whtch 
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will substantially mcrease the probabihty that temporal trends m these data Wlll be detected 
when actually present Pnncipal mvestlgators Will be able to get assistance With chemical 
mterpretatwn and mappmg of hydrocarbon results from therr proJect or other prOJects that 
relate to their proJect when needed Smce many PI's are not chemists, this type of assistance IS 

usually reqmred for proper mterpretatmn of hydrocarbon results 

Techmcal Support This proJect Will proVIde It's own techmcal support mcludmg chemical, 
mappmg and database needs 

Contracts No contracts are anticipated 

MitigatiOn Measures No mitigation measures Wlll be part of this study 

Literature Cited 

Carol-Ann Manen, James R Pnce, Sidney Kom and Mark G Carls 1993 (In Prep) Natural 
Resource Damage Assessment, Database Design and Structure NOAA Techmcal 
Memorandum NOS/ORCA 

C Schedules and Plannmg 

This proJect Is an ongomg semce task and therefore has few set milestone dates All of the 
methods, mcludmg computer software wntten specifically for these tasks, have already been 
developed, tested, and applied The requested funds are entirely for contmuation of these 
services for additional data that Will be produced by Restoration proJects A fmal examinatiOn 
of hydrocarbon data will be performed for all hydrocarbon data received as of September 15, 
1993, and Wlll be summanzed m a report that Wlll be completed by September 30, 1993 
InterpretatiOns and maps of hydrocarbon data Wlll be proVIded on request A pubhcatwn 
descnbmg the chemical mterprettve methods Wlll be completed m June 1993 A descnptmn of 
the database and CD rom disk contrumng the data IS scheduled for release m Apnl 1993 
Sample data entry and mterpretatmn depend on the timeframe of sample receipt, and analysis 

D EnVIronmental ComphancejPenmt/Coordmation Status 

This IS not a field study nor does It have any sigmficant effect on the enVIronment 
Consequently, an EnVIronmental Impact Statement or EnVIronmental Assessment need not be 
proVIded 

All federal, state, and local laws are followed m the management of chemical analysis 

E Performance Momtormg 

The portion of this proJect examination of hydrocarbon data for systematic btas IS, m Itself, a 
performance momtonng function The performance of the methods developed for examinatiOn 
and mterpretatmn of these hydrocarbon data have already been venfied Database mtegnty IS 
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assured by signed reVIews of data entered by pnnciple mvestigators We Will contmue to follow 
all quahty assurance procedures outlmed m NRDA efforts 

F. Personnel Quahficatmns 

Sid Kom 
EducatiOn 
BA 1966, Nasson College 
Graduate Studies 1967, Institute of Manne Btology, Umverstty of Mtanu 
Graduate Studies, 1967-68, Humboldt State Umversity 
Numerous additional coursework mcludmg, fish physiology, Dbase programnung, proJect 
management, supervisiOn 
Relevant Expenence 
1989-1990 Assisted Jrm Pnce m development of the NRDA database and the management of 
mcommg samples and database management 
1990-present Is the database manager of NRDA and restoration hydrocarbon data after the 
departure of Jrm Pnce Responstbllittes mclude superVIsiOn of data entry of sample and 
analytical data, processmg and dtssemmatmn of data for pnncrple mvestJ.gators use, database 
management and design, setup and mamtenance of GIS mappmg system 

Jeffrey W. Short 

Education 
BS, 1972, Umversity of Cah.forma, Riverside (Bmchenustry & Philosophy) 
MS, 1982, Umvers1ty of Cahforma, Santa Cruz (Phystcal Chenustry) 

Relevant Expenence 
1989- Present Established and manage the hydrocarbon analysts facility at ABL to analyze 
hydrocarbon samples generated by the Exxon Valdez NRDA effort (about 20% of these 
samples were analyzed at ABL) 
1989 - 1992 Prmcipal Investigator, Exxon Valdez prOJect A1rjWater #3, Deternunatmn of 
petroleum hydrocarbons m seawater by direct chenucal analysis and through the use of caged 
mussels deployed along the path of the ml spill 
1991- 1992 Pnncipal Investigator, Exxon Valdez proJeCt Subtidal #8, Development of 
computer-based statiStical methods for global exammauon of sedrment and mussel hydrocarbon 
data produced for the Exxon Valdez NRDA effort for systematic btas, and for Identification of 
probable sources of hydrocarbons In additiOn, tills proJect produced both hard-copy and 
computer display maps of all the sedrment and mussel hydrocarbon data 

Stanley D. Rtce 
Prmc1pal Investigator, ABL Habitat Program Manager 

EducatiOn 
Received BA {1966) and MA (1968) m Bmlogy from Chico State Umversity, and PH D (1971) 
m Comparative Physiology from Kent State Umversity 
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Relevant Expenence 
1971-present Employed at Auke Bay Fishenes Laboratory as a research physiologist, task 
leader, and Habitat Program Manager smce 1986 R1ce has researched ml effects problems 
smce 1971, and has published over 70 papers, mcludmg over 50 on oil effects Studies have 
ranged from field to lab tests, behaVIoral to physiological to biOchemical studies, from 
salmomds to mvertebrates to larvae to me10fauna Rice has conducted and managed soft 
funded proJects smce 1974, mcludmg the Auke Bay Laboratory Exxon Valdez damage 
assessment studies smce 1989 ActiVIties smce the ml spill have mcluded leadership and 
management of up to 10 damage assessment proJects, field work m PWS, direct research effort 
m some studies, establishment of state of the art chem labs and analyses m response to the 
spill, quality assurance procedures m biOlogical-chemical-statistical analyses, establishment of 
hydrocarbon database management, serVIcmg prmcrpal mvestigators and program managers m 
NOAA and other agencies With reVIews and mterpretat10ns, proVIded drrect mput mto agency 
decisiOns, mteracted With other agencies m vanous ways (logistics coordmatwn, cnttque 
expenmental designs, mterpret observations, etc) 
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EXXON VALDEZ TRUSTEE COUNCIL 

ProJect Descnpt1on Hydrocarbon data analyses and mterpretatlon, database management and sample arch1vmg for Exxon Valdez otl sptll Restoration 
and NRDA samples and hydrocarbon data 

Approved Proposed* Sum 
Budget Category 1-0ct-92 1-Mar-93 Total FY 98 & 

28-Feb-93 30-Se~-93 FY 93 FY 94 FY 95 FY 96 FY 97 Beyond 

Personnel $0 0 $82 9 $82 9 $90 0 
Travel $0 0 $6 2 $6 2 $8 3 
Contractual $0 0 $0 0 $0 0 $0 0 
Commod1t1es $0 0 $4 0 $4 0 $4 0 
EqUipment $0 0 $0 0 $0 0 $0 0 
Cap1tal Outlay $0 0 $0 0 $0 0 $0 0 

Sub-total $0 0 $93 1 $93 1 $102 3 $0 0 $0 0 $0 0 $0 0 
General Admm1strat1on $0 0 $12 4 $12 4 $13 5 

Project Total $0 0 $105 5 $105 5 $115 8 $0 0 $0 0 $0 0 $0 0 

Full-t1me Equivalents lFTE) 00 1 4 1 4 1 5 
Amounts are shown 1n thousands of dollars 

Budget Year Proposed Personnel 
Months 

Pos1t1on Budgeted Cost Comment 
P I B1ologtst GS11 50 $30 1 NOAA/ABL contnbut1on ProJect coord1nat1on (Phys1ologsst 
Chem1st GS 11 40 $20 4 GS14, 1 mot, fac1hty usage = $18 OK 
Chemist GS09 40 $16 3 
Blologtst GS11 20 $10 2 
NMFS Prog Manager GS12 1 2 $59 

* FY 93 1s a trans1t1on year from the oil fiscal year to the federal fascal year Th1s proJect 
Includes fundmg for January and February, 1993 
20-Aul 92 
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Travel 

Contractual 

Commod1t1es 

Equ1pment 

20-Aua92 

EXXON VALDEZ ThUSTEE COUNCIL 

6 staff tnps to Anchorage and elsewhere for mter and mtra agency meetmgs & 
conferences 

Mapp1ng supplies ($2 5), computer software upgrades (Excel) ($1 0), off1ce 
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8 Introduction 

The Alaska Department of Natural Resources (ADNR) GIS provtdes extens1ve 
mult1-themat1c GIS analysts and mappmg requ1red for Natural Resource Damage 
Assessment (NRDA) studtes Thts mcludes d1rect support to pnnc1pal mvest1gators, 
stattsttcal summanes of shoreline othng compared to shoretype, habitat modeling for 
coastal hab1tat studtes, bathymetnc summanes for vanous manne mammal stud1es, 
and support maps for NRDA results and baseline mformat1on ADNR 1s currently a 
maJor mformat1on reposttory for Exxon Valdez Otl Sptll (EVOS) damage assessment 
and restoration analysts and planmng 

C ProJect Descrapt1on 

1 Resources and/or Servtces 

ADNR GIS provides stat1st1cal and spattal analysts, and GIS mapptng support 
for approved NRDA proJects Detatled maps and stattsttcal reports are 
produced, data IS frequently dtstnbuted Conststent, current, and quality control 
repository serv1ces are prov1ded for thts comprehensive geographic database 

2 Objectives 

a Wrap up NRDA studtes w1th pnnc1pal1nvest1gators Th1s mcludes fmal 
maps and stat1st1cal summanes for fmal reports, publications and 
presentations, 

b Complete stat1st1cal sum manes report of shore II ne o1hng mformatton w1th 
respect to land status and shoreline type, and publish as part of fmal 
report, 

c Prov1de a reservoir of the most comprehensive geographic data 1n 

support of the NRDA studtes, and assure trans1t1on to restoration, 

d Assure consistency and quality of these data, 

e Serve as a stable reposttory to protect the long term pubhc mterest of 
these data, 

f Complete documentation and quahty assurance procedures for baseline 
data, 

g Complete fmal proJect report for NRDA Techmcal Serv1ces 3 (TS3), and 

h Make cop1es of all maps and reports avatlable to the public v1a the public 
011 sptll hbrary (CACI butldmg) 
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3 Methods 

a Ex1st1ng shoreline o1hng and land status data w11l be analyzed and 
summanzed for stat1st1cal reports A copy of the most recent table 
summanzmg shoreline o1hng by shore type 1s mcluded as Appendix 3 

b Outstandmg NRDA proJects will proceed to completion as requested 
Th1s consists of us1ng the GIS and related hardware and expert1se to 
synthesize complex data and create h1gh quahty maps Please refer to 
F1gures 1 and 3 for examples of maps prepared for prmc1pal 
mvest1gators 

c Knowledge of the baseline data from techmcal staff Will be summanzed 
mto a comprehensive report 

d Products done m 1992 and 1993 wrll be summanzed mto a fmal TS3 
report Please see AppendiX 1 for an mtenm summary of damage 
assessment work Please see Appendix 2 for a matnx summary of 
products and correspondence Please refer to Appendix 2 of the 
compamon restoration report for a hst of maps completed between 3/1/92 
and 2/28/93 

4 Alternatives 

a Do not complete projects or reports 

b Extend deadline 

c Complete project as planned 

5 Locat1on 

Techmcal Serv1ces 3 1s m compliance of NRDA stud1es support As of date, no 
f1eld work 1s scheduled or requested 

6 Benefits 

Products completed for PI's w1ll fac1htate the1r analysiS and reports by provtdmg 
clear graphic products, and conststent and defensible stat1st1cal mformat1on 
Maps w11l exemplify results m a clear and log1cal manner, and w111 complement 
tables and text 

ADNR GIS has consrstently worked to prov1de an mtegrated comp1lat1on of 
ex1stmg o1lmg data Th1s mcludes extens1ve effort to ass1m1late all ADEC and 
Exxon shoreline o1lmg surveys wh1ch spanned four years and m1lhons of dollars 
ADNR GIS also mvested substantial effort mto the mterpretat1on and d1splay of 
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the NOAA HAZMAT surface 01hng model Combmed, these efforts on 01hng 
were very useful to PI's who had the d1ff1cult task of separatmg 01led from 
control s1tes 

A comprehensive report of the ADNR GIS 011 sp11l efforts for damage 
assessment w1ll be delivered to the NRDA Management Team and made 
available to the pubhc Th1s report w11l be benef1c1al to the restoration process 
for analys1s and dec1s1on makmg It w1ll benefit agenc1es and part1es pursumg 
other related spatial analys1s It Will also serve to arch1ve spatially related 
mformat1on on the 011 sp11l The report Will prov1de a summary of surface and 
shoreline o1hng useful to the Environmental Impact Statement now under way 

7 T echmcal Support 

TS3 1s a techmcal support serv1ce All support for th1s serv1ce 1s prov1ded w1thm 
ADNR, Land Records Information Sect1on (Note Restoration proJects d1rectly 
benefit from ex1stmg ADNR GIS mfrastructure The Land Records Information 
Sect1on employs over 56 staff workmg 1n three mam areas mamframe 
busmess programmmg, land status parcel mappmg by status graphics, and GIS 
serv1ces The mamframe staff prov1de dtrect and current access to the 
department's Land Adm1mstrat1on System, a complex database of land records, 
busmess transactions, appratsals, contracts, and class1fJcat1ons The status 
graphics umt prov1des the hydrographic base used to 1dent1fy salmon streams 
Th1s umt w1ll also prov1de parcel level detail for lands tracked by the state status 
plat system The GIS proJect 1s responsible for resource valuations and 
comparat1ve mappmg necessary to meet the department's m1ss1on The 
dehverables created for 011 sp1ll chants all d1rectly benefit from th1s ADNR 
mfrastructure ) 

8 Contracts 

No contracts are ass1gned at th1s t1me 

9 M1t1gat1on Measures 
n/a 

10 Literature c1ted 
n/a 

D Schedules and Planmng 

1 Fmahze HAZMAT Trajectory Model Interpolation products and d1stnbute by 
4/1/93 Add1t1onal requests are predicted {done) 
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2 Update and ass1st m coastal hab1tat wrap-up projects funded through 6/30/93 

a Fmal maps for algal stud1es due 5/28/93 

b CH1 hab1tat type and cumulative o1llng maps and slides due 3/25/93 
(done) 

c CH1 hab1tat model for fucus expected to be complete by 6/30/93 

d Add1t1onal requests are expected 

3 Complete fmal maps for clam stud1es report Draft due 3/31/93, w1th fmal 
(twenty-f1ve cop1es of s1x maps) due 4/30/93 

4 Generate and complete brood s1tes and m1st nest result maps for harlequm 
duck studies by 4/2/93 (done) 

5 Generate bathymetnc summanes due 4/1/93 for vanous manne mammal 
stud1es (done) 

6 Prov1de mformat1on for two shoreline o1llng requests, stat1st1cs due 3/31/93, and 
current status due 4/15/93 Add1t1onal requests are expected 

7 lnvest1gatmg beach treatment for CH1 1s ongomg unt1l August, 1993 NOAA 
and ADNR are summanzmg beach treatment act1ons 

8 Fmal NRDA report w1ll be completed by 9/30/93 The report Will summanze 
thematic data collected dunng the 011 sp1ll, maps produced, and stat1st1cal 
summary reports Act1on between TNC to facilitate an append1x of NRDA data 
1s underway D1scuss1on w1thm TS3 for data ava1lab1llty and d1stnbut1on 1s also 
underway Methods for data d1stnbut1on w111 be m place by the close of th1s 
fundmg penod 

E Environmental Compllance/Perm1t/Coordmat1on Status 

ADNR GIS 1s a techmcal serv1ces project, and 1s subordmate to the environmental 
compliance of the NRDA stud1es 1t supports 

F Performance Momtormg 

The management and techmcal staff for th1s project cons1st of the followmg, mdented 
by order of command 
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- Sect1on Ch1ef 
- GIS Manager 

- GIS Analyst and Cartographer 
- GIS Analyst and Programmer 
- GIS System Admm1strator 

- Data Processmg Clerk 

ADNR, Land Records Information Sect1on, GIS proJect rs composed of a pool of 
advanced techmcal staff The 011 sp11l project directly benefits from techmcal staff not 
directly t1ed to the 011 sp1ll project The GIS analyst and programmer has recently 
accepted a new pos1t1on, an Analyst Programmer II reg1ster IS currently bemg 
searched for a replacement Stable staffmg, particularly at the project management 
level, guarantees mst1tut1onal memory and the ab1llty to correctly respond to all tasks 

Quality control and assurance procedures are dependent on the source of the 
mformat1on obtamed Some mformat1on 1s collected from agenc1es who are charged 
w1th keepmg an mventory of that 1nformat1on, wh1le other mformat1on must be 
generated and venf1ed For example, ADNR may rece1ve data of bald eagle nest s1te 
locations, wh1ch 1s mventoned by US F1sh and Wildlife Serv1ces (USFWS) USFWS 
has the1r own GIS and means of quality assurance/quality control of data, and 1s c1ted 
as the source In the second case, a PI may deliver lat1tude/long1tude mformat1on of 
sample s1tes ADNR GIS w1ll send a check plot to the PI for venf1cat1on No fmal 
mappmg or analysis 1s done on th1s mformat1on unt1l the s1tes and the1r summary 
attnbutes are venf1ed The agency of the PI 1s Cited as the source 

G Personnel QuahfJcatJons 

D1anne M Lyles, Data Processmg Manager, Alaska Department of Natural Resources 
(ADNR) - Ms Lyles Jomed ADNR m 1985 She holds an MBA from IMEDE, Umvers1ty 
of Lausanne, Switzerland, and began her employment at ADNR w1th GIS expenence 
from the 011 mdustry Smce 1985, startmg as the manager of the department's GIS 
land status project, she has become (m 1989) the manager of a sect1on of 60 data 
processmg personnel that create and mamtam ADNR's geographic, resource analys1s, 
and revenue rece1ptmg land records mformat1on systems Three projects under Ms 
Lyles' dlrect1on (Land Status GIS Project- automated status mappmg, Geographic 
Information System Project- stat1st1cal analysis and thematic resource mappmg, and 
Busmess Programmmg Project - tabular system of land act1v1ty and associated 
revenues) bespeaks her expenence relevant to GIS mappmg and analys1s on th1s 
project 

Richard McMahon, GIS Project Manager, Alaska Department of Natural Resources 
(ADNR) - Mr McMahon has been w1th ADNR smce 1978 He holds degrees m 
forestry from the Yale School of Forestry and Environmental Stud1es (emphasis on 
stat1st1cs and GIS) and the Umvers1ty of California at Berkeley Mr McMahon's 
expenence mcludes mventory des1gn, sampling, and mappmg as a Forester for the 
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ADNR D1v1s1on of Forestry, and GIS Project management s1nce 1987 Relevant 
experrence to th1s project mcludes h1s management of statistical analys1s and themat1c 
resource mapp1ng for ADNR 

Other Key Personnel 

Pnmary personnel, bes1des proJect leaders noted above, mclude two 
Analyst/Programmers who have extens1ve programmmg and GIS expenence smce 
(and pnor to) employment at ADNR Dorothy Mortenson and Randall Hall, h1red by 
ADNR m 12/90 and 1/90 respectrvely, perform the analysis, programmmg, and 
cartographiC work associated w1th th1s project Ms Mortenson has a degree m 
geography w1th emphasis 1n cartography and GIS methods Mr Hall has a degree m 
computer sc1ence 

H Budget 

3/1 /93 - 9/30/93 

Personnel 
Travel 
Contractual 
Commod1t1es 
EqUipment 

Subtotal 
General Admin 
TOTAL, 7 months 

$53 0 
0 

50 
1 5 

0 
$59 5 

80 
$67 5, 3/1/93 - 9/30/93 

Personnel - Dunng th1s seven month reportmg penod, th1s project 1s budgeted for the 
followmg staff labor 7 0 months cartographic and programmmg labor, 1 0 month 
system analyst labor, 1 0 month data processmg clencallabor, and 1 5 months project 
management (mcludmg support towards DNA Trustee Representative costs) 

Contractual - Budgeted contractual funds have been 1dent1f1ed for mamtenance and 
support serv1ces of GIS system software and hardware (SUN workstation network, 
CPU, and penpheral hardware, ESRI software mcludmg ARC/Info, Network, Tm, Gogo, 
and Gnd, Versatec plotter, hardware, and software) 

Commod1t1es - This budget category prov1des funds for the project's off1ce supplies 
and data processmg supplies (color electrostatic plotter paper, chem1cals, and toner, 
data cartndges and diskettes) 

General Admm1stratron - Centralized support, as md1rect costs to the proJect, mclude 
personnel admm1strat1on, payroll processmg, department fmanc1al servrces and 
procurement 

1993 Project Descnpt1on, #93057 10 4/23/93 



... 

Future Fundmg Requirements 
Note Th1s project supports other stud1es' act1v1t1es There 1s no documented 
request for future fundmg 
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8 Introduction 

The Alaska Department of Natural Resources (ADNR) 1s the maJor pubhc repository 
for dtgttal data related to the Exxon Valdez Otl Sptll (EVOS) The ADNR Geographic 
lnformatton System (GIS) prov1des comprehensive, automated mformatton for such 
themes as land status, chronologtcal comp1lat1ons of surface and shorelme o1hng, 
shoreline type (ESI classtflcatton), hab1tat and land use themes, and many other base 
mformatton sources Wtth part1cular relevance to the land acqu1s1t1on portton of 
restoratton, ADNR has extenstve expenence dealing wtth the mynad land status 
1mphcat1ons that result from state and nattve selection nghts, mholdmgs and access, 
and entitlement nghts such as navtgabthty and tidelands ADNR GIS also has 
extenstve expenence provtdmg the mult1~themat1c GIS analysts and mappmg that are 
requtred for restoratton plannmg, hab1tat protectton, timberland assessment, and land 
acqUISitiOn 

C ProJect Descnpt1on 

1 Resources and/or Servtces 

ADNR GIS provtdes stattsttcal and spatial analysts, and GIS mappmg support 
for approved restoration proJects These mclude requests dtrectly from pnnc1pal 
mvest1gators as well as requests from the Restoration Team and the1r plannmg 
support staff The pnmary products mclude spat1al analysts of two or more 
resource themes, resultant map senes and stattstrcs, graphtc portrayal of 
sample results companng otled and control sttes, and data preparation and 
transmtttal to other users of the GIS database Conststent, current, and quality 
control reposttory serv1ces are prov1ded for thts compendium of geographic 
mformatton 

2 Objecttves 

a Provtde the Trustee Counctl and others wtth the ab1hty to better 
understand complex 1ssues, 

b Des1gn GIS products spec1f1cally tailored for team dec1s1on~makmg 
process, 

c Provtde d1rect techmcal support to Pnnctpal Investigators funded on 
restoratton proJects, 

d Produce and d1ssemmate maps and analyttcal products for part1c1pants m 
the restoration process, 

e Provtde a reservotr of the most comprehensive geographic data m 
support of the restoratton process, 
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f Assure consistency and quahty of these mformat1on resources, and 

g Serve as a stable repos1tory to protect the long term public mterest of 
these data 

3 Methods 

ADNR GIS w111 work directly w1th the Trustee Counc1l, Restoration Team, 
pnnc1pal mvest1gators, restoratron planners, and Environmental Impact 
Statement (EIS) authors d1rectmg the approved Restoration proJects to assess 
necessary GIS and analys1s support Please see F1gures 1 and 2 for examples 
of GIS mappmg m support of restoration Please refer to AppendiX 2 for a 
complete hst of maps prepared dunng the reportmg penod The Restoration 
Team has prov1ded a tentat1ve hst of themes These themes are referenced 
and evaluated below 

Base Coastlme, survey 
gnds, c1t1es, quads, 
etc 

Land ownership 

Hydrography 

Hypsography 

Vegetation 

Anadromous streams 

W1ldhfe hab1tat 

Surface 01hng 
Shoreline o1hng 
Easements 

Land use act1v1t1es 

1993 Project Descnpt1on, # 93062 

- Complete 

- Mostly complete, prec1s1on and currency may 
need to be updated and rev1sed to cons1der 
spec1f1c project needs Parcel detail reqUires 
substantial effort 

- Currently bemg completed, 1 63,360, portions of 
KAP area outstandmg only 

- 60m resolution of PWS, 1 ,DOOm resolut1on of 
rema1mng area 1OOm available w1th processmg 
reqUirement 

- Currently have general land cover for most of the 
area Detailed forest cover for Chugach Nat1onal 
Forest, public lands 

- Currently mtegratmg th1s mformat1on w1th the 
hydrography above Most 1s complete, w1th the 
rest currently scheduled for completion 
Some mformat1on available v1a damage 
assessment stud1es Hab1tat mformat1on for 
uplands w1ll need to be acqUired, converted and 
processed as requested, th1s work may requ1re 
extens1ve effort ADF&G lead agency 

- Complete 
Complete 

- Complete for state lands, need to acqUire for 
other lands, convert, and process 

- Some mformat1on available Need to acqUire, 
convert, and process from vanous sources, as 
requested 
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Bathymetry 
Ttmber harvest 

- Complete as of date 1OOm resolution 
- Mostly complete Shght mod1f1cattons m process 

to keep current 

Analys1s and representation of generalized data themes, such as vegetation, 
land use, and habitat, Wlll be coordmated w1th and rev1ewed by the contnbutmg 
agenc1es Thts type of mformat1on coordmat1on, m addtt1on to work wtth the 
pnmary GIS users, IS antiCipated Wlth the USFS, ADF&G, USF&WS, nat1ve 
corporations, and ADEC Other coordmat1on efforts may be necessary to 
mtegrate broad resource agency mformatton mto restoration stud1es 

4 AHernattves 

a Contract Wlth the Pnvate Sector - An outstde consultant could be 
contracted to conduct the GIS analysts and mappmg needs for the 
restoration process The mdtvtdual consultant wtll not be fam1har w1th the 
people, project, or the hm1ts of the data The consultant 1s less likely to 
rece1ve the most current 1nformat1on as tt becomes available The 
relat1onsh1p wtth the h1stoncal support group at ADNR would have to be 
clearly defmed Cost benefit IS undetermined 

b Butld a GIS w1thm another agency- If GIS 1s new to the agency, the 
agency would have to progress through the admittedly complex learnmg 
curve The level of serv1ce to the restoration commumty would 
substanttally decline dunng th1s learmng penod If the agency currently 
holds expertise 1n thts arena, staffmg and project management would be 
of 1mt1al concern, but the transttton penod would not be as long as the 
above opt1on 

c Contmue fundmg ADNR GIS as a restoratton project Thts alternattve 
bu1lds on the htstoncal and mstttut1onal t1es developed over the past four 
years Th1s alternative takes advantage of the mature GIS fac1hty located 
w1th1n ADNR Th1s alternative guarantees product delivery, mamtams 
stable staffmg, and represents the highest product1v1ty for the hm1ted 
fundmg for GIS support Th1s ts the alternative currently supported 

5 Locat1on 

Techmcal Servtces 3 ISm compliance of NRDA stud1es support As of date, no 
f1eld work ts scheduled or requested 

6 Benefits 

Usmg GIS for restoration project support w1ll allow the most Informed analysts 
of geographically dependent mformat1on Usmg ADNR GIS w11l allow the 
current econom1es of highly spec1ahzed personnel, database access, and 
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system and project management to trans1t1on from the histone damage 
assessment themes to the restoration focus ADNR has access to, both 
d1rectly and through mult1~agency contacts, land use plannmg and land cover 
databases Complex restoration alternatives may be raprdly evaluated usmg a 
GIS approach Thrs ut1l1ty of GIS was ev1dent m the mappmg and analysrs 
performed as part of the rmmment threat hab1tat assessment GIS v1srb1hty 
analys1s was also mstrumental to the arguments used 1n support of the 
Kachemak Bay Purchase and Sale Agreement Please refer to Frgures 1 and 2 
for examples of report quality maps 

7 Techmcal Support 

TS3 1s a techmcal support servrce All support for th1s servtce rs m-house at 
ADNR {Note Restoratron projects directly benefit from ex1stmg ADNR GIS 
mfrastructure The Land Records lnformatron Sect1on employs over 56 staff 
workmg m three mam areas mamframe bus1ness programmmg, land status 
parcel mappmg by status graph1cs, and GIS servrces The mamframe staff 
provrde dtrect and current access to the department's Land Admrmstrat1on 
System, a complex database of land records, busrness transactrons, appra1sals, 
contracts, and classifications The status graph1cs umt provrdes the 
hydrographic base used to rdent1fy salmon streams Th1s umt w111 also prov1de 
parcel level detail for lands tracked by the state status plat system The GIS 
project 1s responsible for resource valuations and comparative mappmg 
necessary to meet the department's m1ss1on The dehverables created for 011 
sp1ll chents all d1rectly benefit from th1s ADNR mfrastructure) 

8 Contracts 

No contracts are ass1gned at th1s t1me 

9 M1t1gat1on Measures 
n/a 

1 0 Literature c1ted 
n/a 

D Schedules and Plannmg 

Schedule and plannmg for the restoration process 1s ultimately dependent on the 
needs and requests of the customer base Currently, we can make the followmg 
projections 

1 Restoration Plannmg Draft restoration plan to be published m early summer 
To date, this group has rehed upon GIS to prov1de map documents for reports, 
meetmgs, public comments, and bnefmgs Demand has been h1gh and 1s 
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projected to remam h1gh 

2 Federal Draft Environmental Impact Statement Th1s compamon document to 
the restoration plan Will prov1de somethmg of a synthesis of the damage 
assessment stud1es from the layman's perspect1ve GIS products are projected 
to aSSISt With thiS task 

3 Coastal Habitat Support Several GIS projects are under way to support the 
extens1ve efforts of sc1ent1sts workmg on the restoration of the mter·tldal 
ecosystems wh1ch were most severely Impacted by the sp11l 

4 Land Acqu1s1t1on S1gn1ficant efforts have been made to create summary 
documents descnbmg the locat1ons and relat1ve threats to hab1tat on nommated 
land Th1s work has mvolved close working relations w1th the ADNR D1v1s1on of 
Forestry and the Department of F1sh and Game Smce acqu1s1t1on has 
consistently rece1ved h1gh pnonty from the pubhc, we expect th1s work load to 
rema1n h1gh 

5 Database Compend1um ADNR w1ll work closely WJth the Nature Conservancy 
to complete a detailed comp1lat1on of mformat1on resources collected as part of 
the pubhc response to the sp1ll 

6 Other PI Support Damage assessment stud1es wh1ch rece1ved GIS support but 
are not currently funded for restoration may need support 1f funding 1s rece1ved 
Th1s mcludes work on harlequm ducks and clams 

E Envtronmental Compllance/Permat/Coordmataon Status 

ADNR GIS 1s a techmcal serv1ces project, and 1s subordmate to the environmental 
compliance of the restoration projects 1t supports 

F Performance Monitormg 

The management and techmcal staff for th1s project cons1st of the followmg, mdented 
by order of command 

- Sect1on Ch1ef 
-GIS Manager 

- GIS Analyst and Cartographer 
- GIS Analyst and Programmer 
- GIS System Admm1strator 

- Student Intern 
- Data Processmg Clerk 

ADNR, Land Records Information Sect1on, GIS project 1s compnsed of a pool of 
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advanced techntcal staff The orl sp1ll project drrectly benefrts from techmcal staff not 
drrectly tred to the 011 sprll project The GIS analyst and programmer has recently 
accepted a new posrtron, an Analyst Programmer II regrster rs currently bemg 
searched for a replacement Stable staffmg, particularly at the project management 
level, guarantees mst1tut1onal memory and the abrhty to correctly respond to all tasks 

Quahty control and assurance procedures are dependent on the source of the 
mformat1on obtamed Some mformat1on 1s collected from agenc1es who are charged 
w1th keepmg an mventory of that mformatton, wh1le other mformatron must be 
generated and venfred For example, ADNR may recerve data of bald eagle nest s1te 
Jocatrons, wh1ch rs mventoned by US Frsh and W1ldhfe Servrces (USFWS) USFWS 
has thetr own GIS and means of quality assurance/quality control of data, and rs c1ted 
as the source In the second case, a PI may deliver latrtude/long1tude mformat1on of 
sample s1tes ADNR GIS w11l send a check plot to the PI for venficat1on No fmal 
mappmg or analysis 1s done on th1s mformat1on unt1l the s1tes and the1r summary 
attnbutes are venf1ed The agency of the PI 1s ctted as the source 

G Personnel Quahftcat•ons 

D1anne M Lyles, Data Processmg Manager, Alaska Department of Natural Resources 
(ADNR) 

Ms Lyles JOined ADNR m 1985 She holds an MBA from IMEDE, Untversrty of 
Lausanne, Switzerland, and began her employment at ADNR w1th GIS expenence 
from the 011 mdustry Smce 1985, startmg as the manager of the department's GIS 
land status project, she has become (m 1989) the manager of a sect1on of 60 data 
processmg personnel that create and mamtam ADNR's geographic, resource analysrs, 
and revenue recerptmg land records mformatron systems Three projects under Ms 
Lyles' drrectron (Land Status GIS Project - automated status mappmg, GeographiC 
Information System Project - stat1st1cal analysis and thematic resource mappmg, and 
Busmess Programmmg Project - tabular system of land act1v1ty and associated 
revenues) bespeaks her expenence relevant to GIS mappmg and analysis on th1s 
project 

Richard McMahon, GIS Project Manager, Alaska Department of Natural Resources 
{ADNR) 

Mr McMahon has been w1th ADNR smce 1978 He holds degrees m forestry from the 
Yale School of Forestry and Envrronmental Stud1es (emphasis on stat1st1cs and GIS) 
and the Untversrty of Cahforma at Berkeley Mr McMahon's expenence mcludes 
mventory desrgn, sampling, and mappmg as a Forester for the ADNR D1vrsron of 
Forestry, and GIS ProJect management smce 1987 Relevant expenence to thts 
project mcludes h1s management of statrstrcal analys1s and thematrc resource mappmg 
for ADNR 
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Other Key Personnel 

Pnmary personnel, bes1des project leaders noted above, Include two 
Analyst/Programmers who have extens1ve programmmg and GIS expenence s1nce 
(and pnor to) employment at ADNR Dorothy Mortenson and Randall Hall, h1red by 
ADNR m 12/90 and 1/90 respectively, perform the analys1s, programmmg, and 
cartographic work associated w1th th1s project Ms Mortenson has a degree m 
geography wtth emphasis m cartography and GIS methods Mr Hall has a degree m 
computer sc1ence 

H Budget 

3/1 /93 - 9/30/93 

Personnel 
Travel 
Contractual 
Commod1t1es 
Equ1pment 

Subtotal 
General Admm 
TOTAL, 7 months 

$931 
0 

70 
52 
_§_Q_ 

$110 3 
13 0 

$123 3, 3/1/93 - 9/30/93 

Personnel - Dunng thrs seven month reportmg penod, thrs project 1s budgeted for the 
followmg staff labor 10 5 months cartographic and programmrng labor, 3 5 months GIS 
student mtern labor, 1 month system analyst labor, 3 5 months data processrng clencal labor, 
and 2 0 months project management 

Contractual - Budgeted contractual funds have been 1dent1fred for marntenance and support 
serv1ces of GIS system software and hardware (SUN workstation network, CPU, and 
penpheral hardware, ESRI software rncludrng ARC/Info, Network, Tm, Cogo, and Gnd, 
Versatec plotter, hardware, and software) 

Commod1t1es - Th1s budget category prov1des funds for the proJect's off1ce supplies and data 
process1ng supplies (color electrostatiC plotter paper, chem1cals, and toner, data cartndges 
and d1skettes) 

Equipment - Funds have been 1dent1f1ed for drsk storage capac1ty expans1on to house 
restoration data 

General Admm1strat1on - Centralized support, as md1rect costs to the project, mclude 
personnel adm1mstrat1on, payroll processmg, department fmancral serv1ces, and procurement 

Future Fund1ng Requrrements 
Note Th1s project supports other stud1es' act1v1t1es Future years' budgets are 
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projected based on th1s project's applications' support to other stud1es 

FFY94 (10/1/93- 9/30/94), $242 5 projected 
FFY95 (10/1/94- 9/30/95), $254 7 projected 
FFY96 (1 0/1/95 - 9/30/96), undetermmed, see note above 
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B. INTRODUCTION //~ 

The Exxon Valdez 011 Sp1ll (EVOS)~_damaged w1ld p1nk and chum 
salmon populat1ons 1n Pr1nce W1ll1am Sound (PWS). Var1ous amounts of 
o1l were depos1ted 1n 1ntert1dal hab1tats where up to 75% of the p1nk 
salmon spawn1ng occurs. Salmon eggs depos1ted 1n 1989 and all 
subsequent years have been contam1nated and d1rect egg mortal1ty has \ 
been documented. The 1nc1dence of somat1c, cellular, and genet1c J 
abnormal1t1es was h1gher among alev1ns and fry 1n o1led creeks. W1ld 
salmon fry were further damaged when they entered the nearshore mar1ne ,, 
env1ronment and consumed 011-contam1nated prey. Th1s caused reduced } 

smaller, slower grow1ng f1sh. M1grat1on patterns 1nd1cated that ~ 
growth and fry-to-adult surv1val, because predators targeted the ~V 

nearly all the salmon fry ex1t1ng PWS passed through heav1ly o1led I h 
hab1tats 1n southwestern PWS. Recently detected genet1c damages may ~ b 

further reduce the product1v1ty and f1tness of w1ld salmon populat1ons' 
1n PWS for many years to come. ~ 

Th1s proJect W111 develop proJect des1gns for appropr1ate and cost
effect1ve salmon spawn1ng hab1tat restorat1on and enhancement 
proJects. The proJect was 1n1t1ated 1n 011 year 3 by the Alaska 
Department of F1sh and Game (ADF&G). The proJect area 1ncludes PWS, 
Lower Cook Inlet (LCI), and Kod1ak Island. Results from ongo1ng 
genet1c mon1tor1ng w1ll be used to determ1ne the most appropr1ate 
restorat1on techn1ques for stocks 1n o1led areas. If genet1cally 
d1screet stocks are 1dent1f1ed w1th1n the o1led area, restorat1on 
efforts w1ll concentrate on locally restor1ng or replac1ng damaged 
hab1tat or stocks. If genet1cally d1screet stocks are not 1dent1f1ed 
w1th1n the o1led area, restorat1on efforts w1ll focus on replac1ng 
damaged hab1tat and stocks w1th1n the EVOS 1mpact area us1ng the most 
cost-effect1ve methods. 

Spec1f1c study s1tes were 1dent1f1ed 1n 011 year 3 from prev1ous 
reports, aer1al photographs, aer1al surveys, and ground surveys. In 
o1l year 4, add1t1onal study s1tes were 1dent1f1ed and more 1ntens1ve 
1nvest1gat1ons were conducted at some s1tes 1dent1f1ed 1n 011 year 3. 
Appropr1ate restorat1on or enhancement techn1ques may 1nclude spawn1ng 
channels and 1mprovement of f1sh passage through f1sh ladders, or 
step-pool structures to overcome phys1cal or hydrolog1cal barr1ers. 
These measures w1ll prov1de salmon access to o1l-free spawn1ng hab1tat 
to replace o11-1mpacted spawn1ng areas. 

C. PROJECT DESCRIPTION 

Th1s 1s an ongo1ng proJect currently evaluat1ng var1ous s1tes 1n PWS 
and LCI for appl1cat1on of establ1shed spawn1ng hab1tat restorat1on 
and enhancement techn1ques. The proJect 1s essent1al to respons1bly 
develop proJect proposals and des1gns to restore and replace damaged 
salmon spawn1ng hab1tat. The proJect was 1n1t1ally funded 1n 
September 1991 near the end of the f1eld season 1n PWS. F1eld 
act1v1t1es 1n 1991 focused on evaluat1on of 41 s1tes for fry rear1ng 
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and construct1on of f1sh passes. F1eld act1v1t1es 1n 1992 focused on 
evaluat1on of 15 s1tes for construct1on of spawn1ng channels. The 
ADFG currently has standp1pes equ1pped with water temperature/level 
recorders at selected s1tes to obta1n data on groundwater stabil1ty 
and water temperatures. The equ1pment must be 1n place throughout the 
w1nter to determ1ne m1nimum temperatures and water levels at each 
s1te. Add1t1onal funds were approved 1n FY93 to retr1eve the 
equ1pment placed 1n the f1eld, analyze data, and prepare the f1nal 
report and spec1f1c proJect des1gns. Th1s study plan w1ll br1efly 
descr1be prev1ous proJect act1v1t1es and add1t1onal work that must be 
completed to close out the proJect. 

Resources andjor serv1ces: 

Th1s proJect 1s focused on restorat1on or replacement of damaged p1nk 
and chum salmon stocks and the1r spawn1ng hab1tats. 

Objectives: 

1. Rev1ew ex1st1ng l1terature and databases, determ1ne prel1m1nary 
restorat1on techn1ques for spec1f1c s1tes, and 1dent1fy s1tes 
where f1eld stud1es are needed. 

2. Conduct f1eld stud1es at spec1f1c s1tes to collect add1t1onal 
data needed to evaluate restorat1on techn1ques. 

3. Comp1le ava1lable data and select the most appropr1ate f1sh 
restorat1on proJects. 

4. Collect add1t1onal f1eld data, 1f necessary, to develop proJect 
des1gn and cost est1mates, and wr1te proposals for spec1f1c 
proJects. 

Methods: 

ObJeCt1Ve 1: 

A rev1ew of ex1st1ng l1terature and databases was conducted to 
1dent1fy potent1al hab1tat restorat1on s1tes 1n the EVOS 1mpact area. 
In add1t1on, the surv1val rates of p1nk and chum salmon 1n natural 
streams, 1n the ocean, and result1ng from var1ous enhancement 
techn1ques was also summar1zed along w1th proJect costs. These data 
were 1ncorporated 1nto a benef1t-cost analys1s to determ1ne the most 
cost effect1ve w1ldstock restorat1on techn1ques 1n general. The 
1nformat1on gathered from th1s rev1ew w1ll be used to evaluate the 
cost effect1veness of var1ous enhancement techn1ques for w1ld salmon 
populat1ons 1n general. The results from th1s analys1s w1ll be used 
to focus restorat1on efforts on the most effect1ve and benef1c1al 
techn1ques. 

Spawning channel sites described in the literature were evaluated on 
the seasonal stab1l1ty of groundwater he1ght, groundwater temperature, 
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groundwater grad1ent, groundwater chem1stry, flood1ng r1sk, 
ava1lab1l1ty of substrate, and ava1lab1l1ty of broodstock (Sanner 
1982b). Streams 1dent1f1ed as potent1al spawn1ng channel s1tes from 
the l1terature rev1ew were further evaluated us1ng aer1al photographs 
and topograph1c maps. Data from topograph1c maps were used to 
est1mate surface grad1ent and stream length. These var1ables are 
l1kely correlated w1th groundwater grad1ent and stab1l1ty. 

The feas1b1l1ty of fry rear1ng at var1ous streams was evaluated using 
aer1al photographs, h1stor1cal spawn1ng escapement and pre-emergent 
fry 1ndex data collected by the ADFG, and shorel1ne o11-contam1nat1on 
maps constructed by the Alaska Departments of Natural Resources (ADNR) 
and Env1ronmental Conservat1on (ADEC). Cr1ter1a used to evaluate 
potent1al fry rear1ng s1tes 1ncluded the degree of 011 contam1nat1on 
1n 1ntert1dal spawn1ng hab1tats, probable magn1tude of fry 
outm1grat1ons, ava1lab1l1ty of moor1ng s1tes for net pens, feas1b1l1ty 
of operat1ng fry we1rs, and prox1m1ty of we1r s1tes to net pen s1tes. 

Salmon stocks that m1ght be best restored by remote eggtakes were 
1dent1f1ed us1ng h1stor1cal salmon spawn1ng escapement data, 
anadromous stream catalogs, and shorel1ne o11-contam1nat1on maps. 
Cr1ter1a used to evaluate remote eggtakes at these s1tes 1ncluded 
degree of oil contam1nat1on, probable spawner abundance, and 
ava1lab1l1ty of moor1ng s1tes for net pens. 

Ob]ect1ve 2: 

All the potent1al s1tes 1dent1f1ed from the l1terature rev1ew have 
been evaluated. Two potent1al f1sh pass s1tes were 1dent1f1ed 1n PWS 
and s1x s1tes 1n the Kod1ak area 1n o1l year 3. Deta1led 
1nvest1gat1ons were conducted at these s1tes 1n 011 year 4. The 
abundance of spawn1ng salmon, barr1er falls he1ght, stream w1dth, 
stream depth, stream grad1ent, and substrate type was est1mated from 
aer1al surveys. The 1nformat1on ga1ned from these surveys was used to 
el1m1nate some streams from further cons1derat1on. More extens1ve 
ground surveys were conducted at s1tes that appeared su1table from 
aer1al surveys. The follow1ng phys1cal measurements were made dur1ng 
ground surveys. Barr1er falls he1ght was est1mated w1th a cl1nometer 
and measur1ng tape. U.S. Forest Serv1ce stream hab1tat foot survey 
methods were used to est1mate ava1lable spawn1ng hab1tat above the 
barr1er (Olsen and Wenger 1991). Add1t1onal w1nter f1eld stud1es w1ll 
be conducted at three potent1al f1sh pass s1tes 1n the Kod1ak Island 
area. All f1eld equ1pment w1ll be retr1eved, and the s1tes returned 
to the1r natural state. 

F1fteen potent1al spawn1ng channel s1tes were 1dent1f1ed 1n PWS and 
one s1te 1n Lower Cook Inlet 1n 011 year 3. The apparent s1ze 
compos1t1on of the substrate, groundwater level, flood1ng r1sk, and 
ease of access was the cr1ter1a used to 1dent1fy spec1f1c s1tes. 
Ground surveys were conducted at s1tes that appeared su1table from 
aer1al surveys. A prel1m1nary ground survey was conducted to determ1ne 
flood1ng r1sk, the approx1mate depth of groundwater, and the s1ze 
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compos1t1on of the substrate. 
by floods, the groundwater 1s 
substrate 1s composed largely 
work was conducted. 

If the area appeared to be unaffected (I 

shallower than 2 meters, and the 
of gravel or cobbles, add1t1onal survey 

Standp1pes were 1nstalled at the ten potential spawn1ng channel s1tes 
1dent1f1ed 1n o1l year 3. standp1pes were 1nstalled at each of these 
s1tes to a depth at least 2 m below the groundwater level, parallel to 
the surface grad1ent, along the most l1kely locat1on of the spawn1ng 
channel. The standp1pes are constructed from 1.5 m sect1ons of 5 em 
d1ameter galvan1zed well p1pe, w1th a sandpo1nt, and galvan1zed 
couplers. Electron1c water temperature/level record1ng dev1ces were 
1nstalled on selected standp1pes to mon1tor changes 1n groundwater 
he1ght. Each standp1pe was covered w1th 1nsulat1on at the surface and 
marked w1th a pole and flag. Spawn1ng channel study s1tes w1thout 
water temperature/level mon1tor1ng dev1ces w111 be surveyed dur1ng the 
w~nter months to measure groundwater he~ghts and evaluate the extent 
of substrate freez1ng. 

Electron1c water temperature/level mon1tor1ng equ1pment w1ll be 
retr1eved 1n the spr1ng of 1993. Data w1ll be analyzed to evaluate 
groundwater stab1l1ty and the probable rate of 1ntragravel flow at 1 
potent1al spawn1ng channel s1tes. The rate of 1ntragravel flow 1s an 
1mportant var1able affect1ng egg-to-fry surv1val in salmon spawning 
beds (McNe1l 1966). The character1st1cs of groundwater var1ab1l1ty 
w1ll be related to d1stance from the ma1nstem channel, substrate type, 
and dra1nage bas1n area and grad1ent. Th1s analys1s w1ll prov1de 
1ns1ght 1nto factors affect1ng groundwater flow and stab1l1ty that 
w1ll be useful for 1dent1fy1ng other su1table spawn1ng channel s1tes 
1n the EVOS 1mpact area. 

S1x potent1al fry rear1ng s1tes were 1dent1f1ed 1n PWS and one s1te 1n 
LCI dur1ng 011 year 3. Fry rear1ng study s1tes were surveyed from the 
a1r when the t1de was at about the s1x foot level. A v1deo camera was 
used dur1ng the aer1al survey of each stream for later rev1ew. A 
ground survey was conducted to measure the d1stance across the stream 
channel, mean stream depth, and m1d-channel current speed at the 
1ntended locat1on of the fry we1r. The estuar1ne area near the 
potent1al we1r s1te was surveyed to locate a su1table area to moor net 
pens. The data collected at potent1al fry rear1ng s1tes w1ll be 
summar1zed 1n the f1nal report. No add1t1onal f1eld stud1es w1ll be 
conducted at these s1tes. 

ObJeCt1ve 3: 

After all necessary data has been collected, a we1ghted dec1s1on 
matr1x w1ll be used to establ1sh priority among potential proJects. 
Deta1led proposals w1ll be developed for proJects that rece1ve a h1gh 
rank1ng. The follow1ng cr1ter1a (unwe1ghted) w1ll be used 1n the 
dec1s1on matr1x: 

1. 011 sp1ll damages to spawn1ng hab1tats and salmon stocks, 
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2. the est1mated 1ncrease 1n f1sh product1on result1ng from the 
proposed proJect, 

3 the 1mportance of the est1mated 1ncrease 1n f1sh product1on to/ 
subs1stence, sport, and commerc1al user groups, 

4. the est1mated benef1t/cost rat1o of the proposed proJect, 
5. the potent1al for the proposed proJect to ma1nta1n the genet1c 

character1st1cs of the affected salmon populat1on, 
6. level of genet1c damage w1th1n the stock, 
7. demonstrated effect1veness of the restorat1on techn1que, 
8. requ1rement for future proJect ma1ntenance, 
9. ab1l1ty of the resource to recover naturally, ~ 

10. ab111ty to document the success of the proJect, vr 
11. compat1b1l1ty of the proposed proJect w1th establ1shed land 

uses 1n the area, and 
12. compat1b1l1ty of the proposed proJect w1th reg1onal salmon 

enhancement plans. 

ObJect1ve 4: 

Eng1neer1ng des1gns w1ll be developed for proJects that rece1ve a h1gh 
rank1ng 1n the dec1s1on matr1x. Add1t1onal f1eld work may be requ1red 
to collect eng1neer1ng data needed for development of proJect des1gns. 
Eng1neers w1ll be contracted to work on these proJects as needed to 
collect eng1neer1ng data and des1gn structures. The level of deta1l 
1ncluded 1n proJect des1gns w1ll be adequate to accurately assess the 
cost and benef1ts from the proJect. However, add1t1onal eng1neer1ng 
des1gn work w1ll l1kely be requ1red 1f fund1ng 1s prov1ded for proJect 
construct1on. 

Alternat1ves: 

There are two alternat1ves to th1s proJect. No act1on would 1nvolve 
not attempt1ng to restore or replace damaged p1nk and chum salmon 
stocks and the1r spawn1ng hab1tats. However, elevated egg mortal1ty 
was documented 1n o1led spawn1ng streams 1n 1992, so no act1on would 
result 1n cont1nued reduced product1v1ty among damaged salmon stocks. 
The second alternat1ve to th1s proJect 1nvolves proceed1ng w1th 
1nstream hab1tat and stock restorat1on proJects w1thout f1rst 
rev1ew1ng the opt1ons and 1dent1fy1ng the most appropr1ate proJects 
for spec1f1c s1tes. Th1s alternat1ve would l1kely result 1n proJects 
w1th a low benef1t/cost rat1o. 

Location: 

Th1s proJect w1ll be conducted 1n Pr1nce W1ll1am Sound, Lower Cook 
Inlet, and the Kod1ak Island area. 

Benef1ts: 

Th1s proJect w1ll 1dent1fy s1tes w1th1n the EVOS 1mpact area that are 
su1table for 1nstream hab1tat and stock restorat1on proJects. The 
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most appropr1ate type of proJect for each s1te w1ll be 1dent1f1ed, and 
benef1tjcost rat1os w1ll be estimated. Complet1on of proposed 
proJects w1ll result 1n restorat1on or replacement of damaged salmon 
spawn1ng hab1tats or stocks. 

Techn1cal support: 

No techn1cal support w1ll be requ1red to complete th1s restorat1on 
proJect. 

contracts: 

A contract w1ll be needed for eng1neer1ng support to complete th1s 
proJect. The only other contractual serv1ces w1ll be for a1r charter 
and local ut1l1t1es. 

M1t1gat1on Measures: 

No m1t1gat1on measures w1ll be requ1red for th1s proJect. However, 
appropr1ate m1t1gat1on measures w1ll be 1dent1f1ed for each proposed 
1nstream hab1tat or stock restorat1on proJect. 
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Appl1cat1ons. Holden Day, San Franc1sco, Cal1forn1a. 
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B1g Qual1cum R1ver. Can. F1sh Cultur1st 37: 3-25. 
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progeny. USFWS, Spec. Sc1. Rpt.-F1sher1es NO. 538. 
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FRED Report no. 94, 25p. 
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the Anchorage ranger d1str1ct, Chugach Forest. USFS Report, 2p. 

Sanner, c. 1982b. Potent1al spawn1ng channel s1te select1on 
survey, Cogh1ll Lake area, Pr1nce W1ll1am Sound. USFS Report, 
40p. 

Sher1dan, W. 1965. Salmon hab1tat 1mprovement reconna1ssance Pr1nce 
W1ll1am Sound, Cordova and Anchorage ranger d1str1cts. USFS 
Report, 7p. 

Sweet, M. 1975. F1sh hab1tat 1mprovement 1nformat1on for the 
Alaska reg1on 10. USFS Report, 12p. 

Thompson, K. 1982. Groundwater Spawn1ng Channels. Internal Report, 
USFS Chugach NF. 

u.s. Forest Serv1ce. 1987. F1nal Construct1on Report for the M1le 
25.25 Spawn1ng Channels. USFS, Cordova Ranger D1str1ct. 
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D. SCHEDULES AND PLANNING 

Date Act1v1ty 

Act1v1t1es scheduled and budgeted for 1n th1s budget year. 

March & Apr1l Conduct w1nter f1eld stud1es at two f1sh pass and 
ten spawn1ng channel study s1tes. 

Apr1l & May Retr1eve standp1pes and electron1c water 
temperature recorders from ten spawn1ng channel 
study s1tes. 

June Comp1le and evaluate data, select s1tes for 
development of deta1led proJect proposals. 

June & July Collect add1t1onal eng1neer1ng data 1f necessary 
for proJect des1gns. Preparat1on of f1nal report 
and deta1led proJect proposals 1nclud1ng 
eng1neer1ng des1gns 

July 15 Subm1t draft report 

July & Aug. Peer rev1ew 

September 30, 1993 A f1nal report w1ll be subm1tted 30 days after 
rece1pt of peer rev1ew comments 

E. ENVIRONMENTAL COMPLIANCE: 

The proJect qual1f1es for a categor1cal exclus1on under the Nat1onal 
Env1ronmental Pol1cy Act, because 1t does not 1nvolve any s1gn1f1cant 
man1pulat1on of b1olog1cal resources or the1r hab1tats. 

F. PERFORMANCE MONITORING: 

A f1nal report w1ll be prepared 1nclud1ng a descr1pt1on of results 
under each obJect1ve l1sted 1n the deta1led proJect study plan. 
Proposals 1nclud1ng eng1neer1ng des1gns w1ll be developed for proJects 
that are recommended for development. Suff1c1ent deta1l w1ll be 
1ncluded 1n eng1neer1ng des1gn and cost est1mates to accurately the 
assess the benef1ts and costs of each proJect. 

G. PERSONNEL QUALIFICATIONS 

Mark W1llette: Master of Sc1ence, Fisher1es Oceanography, 1985; 
Bachelor of Sc1ence, F1sher1es Sc1ence, 1983, Area 
B1olog1st, ADF&G, FRED D1v1s1on Cordova, March 1991-
present. Conduct var1ous f1sher1es enhancement proJects 
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1n PWS 1nclud1ng l1mnolog1cal 1nvest1gat1ons of sockeye 
salmon produc1ng lakes, and qual1ty control of coded
W1re tagg1ng at pr1vate hatcher1es. Pr1nc1pal 
Invest1gator on NRDA stud1es on JUVen1le salmon 1n PWS. 
Instructor/ Ass1stant Research Professor, Un1vers1ty of 
Alaska Fa1rbanks, 1986-1991. Conduct var1ous f1sher1es 
research proJects. Des1gn and 1mplement a program of 
educat1on, research, and publ1c serv1ce 1n northwest 
Alaska. 

N1ck Dud1ak: Bachelors of Sc1ence, Zoology, 1968; Area B1olog1st, 
Lower Cook Inlet, ADF&G FRED D1v1s1on, 1977-present; 
ProJect Leader: Pa1nt R1ver f1shway feas1b1l1ty study, 
Chen1k Lake sockeye salmon rehab1l1tat1on program, 
Le1sure Lake sockeye salmon stock1ng and fert1l1zat1on 
program, Tutka Hatchery p1nk and chum salmon 
evaluat1on program. 

Lorne Wh1te: Bachelors of Sc1ence, B1ology, 1973; Area B1olog1st, 
Kod1ak, ADF&G FRED D1v1s1on, 1987-present; ProJect 
Leader: Rehab1l1tat1on of sockeye salmon at Karluk 
Lake; Asst. ProJect Leader: Scallop mar1culture 
feas1b1l1ty study; Research Exper1ence: evaluat1on of 
15 proposed f1sh passes on Kod1ak Island, 
fert1l1zat1on, 1nstream hab1tat stud1es related to 
hydroelectr1c development. 

H. BUDGET 

Personnel 29.3 
Travel 0.3 
Contractual 20.5 
Commod1t1es 3.5 
Equ1pment 0.0 
Cap1tal Outlay ~ 

Subtotal 53.6 

General Adm1n1strat1on ~ 

ProJect Total 59.4 
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EXXON VALDEZ TRUSTEE COUNCIL 

Project DescnptJOn Th1s IS a closeout of an ongomg project (R 1 05) des1gned to evaluate vanous s1tes 1n EVOS 1mpact area for apphcatt1on of 
established spawn~ng hab1tat restoration and enhancement techn~ques Add1t1onal funds are needed 1n FY 93 to retneve eqUipment currently 1n place 1n 

the f1eld The project IS currently focused on evaluation of fifteen s1tes for construction of spawn~ng channels Standpipes and electronic water 
temperature/level recorders are bemg mstalled to obtam data on overw1ntenng cond1t1ons at each s1te Th1s data 1s essential for the responsible 
development of proposals and des1gns for spawn~ng channels 1n th1s area The requested funds will be used to retneve eqUipment, analyze data, and 
prepare detailed project proposals and des1gns 

Budget Category 

Personnel 
Travel 
Contractual 
Commod1t1es 
Equipment 
Cap1tal Outlay 

Sub-total 
General Adm1n1strat1on 

Project Total 

Full-t1me Equivalents (FTE) 

Budget Year Proposed Personnel 

Pos1t1on 

For details, see 3A & 3B forms 

Approved 
1-0ct-92 

28-Feb-93 

$47 3 
$4 7 

$31 1 
$8 1 

$20 2 
$0 0 

$111 4 
$9 3 

$120 7 

05 

Proposed* 
1-Mar-93 

30-Sep-93 

$29 3 
$0 3 

$20 5 
$3 5 
$0 0 
$0 0 

$53 6 
$58 

$59 4 

07 

Months 
Budgeted 

Total 
FY 93 

$76 6 
$50 

$51 6 
$11 6 
$20 2 

$0 0 
$165 0 

$15 1 
$180 1 

1 2 

Cost 

FY 94 

$0 0 

$0 0 

FY 95 FY 96 

$0 0 $0 0 

$0 0 $0 0 

FY 97 

$0 0 

$0 0 

Sum 
FY 98 & 
Beyond 

$0 0 

$0 0 

Amounts are shown 1n thousands of dollars 

Comment 

* FY 93 IS a trans1t1on year from the previously used 011 f1scal year to the federal f1scal year Th1s project also mcludes proposed fundmg for 
January and February, 1993 

17 Jul92 

1993 page 1 of 4 

Project Number 93063 
Project T1tle Survey and Evaluation of lnstream Hab1tat and Stock 
Restoration Techmques for Anadromous Streams 
Agency AK Dept of F1sh & Game 

FORM 2A 
PROJECT 
DETAIL 



EXXON VALDEZ TRUSTEE COUNCIL 

Project Descnpt1on Th1s IS a closeout for an ongomg project (R 1 05) designed to evaluate vanous Sites m EVOS 1mpact area for appllcatt1on of 
established spawn~ng hab1tat restoration and enhancement techn~ques Add1t1onal funds are needed m FY 93 to retneve eqUipment currently m place m 
the f1eld The project 1s currently focused on evaluation of f1fteen s1tes for construction of spawnmg channels Standpipes and electronic water 
temperature/level recorders are bemg mstalled to obtam data on overwmtenng cond1t1ons at each s1te Th1s data 1s essential for the responsible 
development of proposals and des1gns for spawnmg channels m th1s area The requested funds w1ll be used to retneve equ1pment, analyze data, and 
prepare detailed project proposals and des1gns 

Budget Category 

Personnel 
Travel 
Contractual 
Commod1t1es 
Equ1pment 
Capital Outlay 

Sub-total 
General Admm1strat1on 

Project Total 

Full-t1me Equivalents (FTE) 

Budget Year Proposed Personnel 

Pos1t1on 
F1shenes B1olog1st I 
F1sh & W1ldllfe Techn1c1an Ill 
F1sh & W1ldllfe Techn1c1an II 
Engmeer 
Program Manager 

Approved 
1-0ct-92 

28-Feb-93 

$35 0 
$1 7 

$31 1 
$7 5 

$20 2 
$0 0 

$95 5 
$7 5 

$103 0 

03 

Proposed* 
1-Mar-93 

30-Sep-93 

$29 3 
$0 3 

$20 5 
$3 5 
$0 0 
$0 0 

$53 6 
$58 

$59 4 

07 

Months 
Budgeted 

30 
1 0 
20 
20 
05 

Total 
FY 93 

$64 3 
$2 0 

$51 6 
$11 0 
$20 2 

$0 0 
$149 1 

$13 3 
$162 4 

1 0 

Cost 
$12 5 

$4 0 
$6 1 

$13 2 
$3 5 

FY 94 

$0 0 

$0 0 

FY 95 FY 96 

$0 0 $0 0 

$0 0 $0 0 

FY 97 

$0 0 

$0 0 

Sum 
FY 98 & 
Beyond 

$0 0 

$0 0 

Amounts are shown m thousands of dollars 

Comment 

* FY 93 1s a trans1t1on year from the previously used 011 f1scal year to the federal f1scal year Th1s new project also mcludes proposed fundmg for 
January and February, 1993 

17 Jul 92 

1993 page 2 of 4 

Project Number 93063 
Project T1tle Survey and Evaluation of lnstream Habitat and Stock 
Restoration Techmques for Anadromous Streams 
Agency AK Dept of F1sh & Game 

FORM 3A 
SUB

PROJECT 
DETAIL 



Travel 

Contractual 

Commod1t1es 

Equipment 

Oct 12 1992 

EXXON VALDEZ TRUSTEE COUNCIL 

2 RTs Anchorage to Homer 

A1rcraft charter (12 OK) Aircraft Will be chartered to v1s1t each s1te and retneve equipment 
Contract for Engmeenng Serv1ces (8 5K) 

Supplies needed by the f1eld crew when they v1s1t each s1te to retneve 
equ1pment Add1t1onal supplies w1ll be needed when selected s1tes are rev1s1ted w1th 
the project engmeer 

No equ1pment IS needed to complete the project 

page 3 of 4 

Project Number 93063 
Project T1tle Survey and Evaluation of lnstream Hab1tat and 
Stock Restoration Techn1ques for Anadromous F1sh 
Agency AK Dept of F1sh & Game 

Proposed 

$0 3 

$20 5 

$3 5 

$0 0 

FORM 38 
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PROJECT 
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DETAILED RESTORATION PROJECT DESCRIPTION 

ProJeCt T1tle: Alutnq Archaeologtcal Reposttory Center 

ProJect 10 # 93066 

ProJect Type· Arttfact Reposrtory, Museum, Culture Center 

Project Leader(s): Rtta Stevens (Kod&ak Area Nat1ve Assoctatron Vrce-Presadent) 
Rtck Knecht (Kodrak Area Nattve Assoctataon Archaeologtst) 

Lead Agency. Alaska Department of Envrronmental Conservation 

Cooperating Agenctes: None 

Cost F/Y 1993-94 $1,600 000 00 

Startup Date 10/1/93 Completton Date 10/1/94 

Geographac Area of ProJect Kodtak Island Area 

ProJect Leader Sagnature 
--------------~~~---------Rtta Stevens 

ProJect Manager Slgnature·------~--:-:-----
Rick Knecht 
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Alutiiq Archaeological Repository Center (93066) 
Detailed Project Descrapbon 

A Introduction 

Archaeologacal resources were tnjured by the oil spill Srtes and artrfacts 
were oiled whrch rnterferes With study of the artifacts and radrocarbon 
datmg to determme age. Lootmg and vandalism rncreased at srtes because 
of Increased opportumty as a result of the cleanup and mcreased knowledge 
of stte locatrons 

Unlike many of the resources wh1ch were InJUred by the oll sptll and 
assocrated cleanup actrvttles, archaeological srtes are non-renewable They 
are the only records we have of the hrstory of the preh1stonc mdtgenous 
people of the spill area, records that when systematically excavated, can be 
interpreted by an archaeologist InJury to an archaeologrcal s1te, removal of 
sod cover by trampling, holes left by looters; ts comparable to InJury to a 
hbrary budding When the roof as torn away, and the wmdows broken, the 
ent1re contents are gradually lost The Exxon Valdez Trustee Council has 
funded proJects to restore some Injured s1tes by replacmg the drsturbed 
cover on the s1tes and through erosron control, but some srtes can only be 
restored through excavation of the srtes and recovery of the arttfacts The 
Kodrak Area Natrve Assocratton has sponsored annual farge-scale 
archaeologrcal excavatrons 1n an effort to rescue threatened s1tes and 
arttfacts. Thts proJect will provtde a repository for safe, secure storage of 
recovered artifacts 

The Kodrak Archipelago has the hrghest densaty of archaeologacal Sites rn the 
area affected by the 1989 Exxon Valdez oil sprll A recent study, based on 
5,000 mdes of shorehne surveyed 1n the wake of the sprll, was published m 
Arctic Anthropology (Erlandson et al 1992) The study showed that Kod1ak 
has 2 6 t1mes as many sates per kilometer of coastline as the Alaska 
Penrnsula, 3 4 trmes as many as the outer Kenar Pemnsula, and 4 7 t1mes 
that of Prtnce Wrlham Sound Of the 22 s1tes known to have been Impacted 
by vandalism 1n 1989, 17 were rn the Kod1ak regton S1te vandalism has 
greatly rncreased smce the sprll. at least partly because sate locataons 
became wtdely known tn the wake of the oil sp11l cleanup A multl·agency 
panel of experts convened by the Trustee Council rn June 1992 concluded a 
total of 112 archaeologrcal sites suffered substantive InJUry from the oil spill 
cleanup or vandalism associated wrth the sprll In add1tron, 59 sates suffered 
moderate to heavy Oiling Roughly half of the 59 s1tes were also mcfuded m 
the 112 s1tes InJured by cleanup or vandalism 

Pr~nted Sel)tember 14, 1993 1 



Alytug Archaeological Repos1torv Center (930661 

In the mterest of restonng and preservmg Alaska's hentage, the Exxon 
Valdez 011 Sprll Trustee Council and the Kodrak Area Natrve Assoc1atron IS 

estabhshmg the Alutuq Archaeologscal Reposrtory Center, to be dedicated to 
the restoratron and preservation of tnjured cultural resources, tradttronal 
Natrve culture, and pubhc education to help reduce further vandalism A 
buddmg of 5,000 square feet, located 1n the C1ty of Kodrak, Will house 
artifact storage facd1t1es, lab space, and exh•brts The Trustee Counc1l wrll 
provrde funds to budd the reposrtory Annual operatmg costs for the 
reposrtory and annual restoratton fteld work costs wtll be borne by the 
Kodrak Area Natrve Assoc1atron 

The Alutuq Archaeological Reposstory Center will be a focal pomt for 
archaeologrcal research and survey by unrversatres, Natrve organrzatrons, and 
government agenc1es, and as a regtonal repository for artsfacts, maps, and 
data. The center will preserve the knowledge of tradatronat subsrstence 
practices of the Natrve commumty, many of whach were also disrupted by 
the ocl sptlf. The project will be a permanent and valuable add1t1on to the 
commumty and to the State of Alaska 

B. Project Oescraptaon 

1. Resources 

Large preh1stonc human populations were nurtured by the abundant manna 
resources of the Gulf of Alaska Vtllage sates, sometames contanuously 
occupied for thousands of years, dotted the coastlines, ar.d have left some 
of the nchest depos1ts of archaeologtcal matenal st1ll mtact 10 the Umted 
States. 

These Sites are typtcally represented by large mounds of accumulated 
mrdden refuse, house remarns, and arttfacts They can range from ten 
meters to several kilometers 1n length and frequently exceed four meters m 
depth Although large, they are extraordmanl.y vulnerable to destruction by 
the combmed forces of vandalism and manne eros1on 

2. Objectives 

The prrmary obJeCtive of th1s proJect 1s to construct and furn1sh the Alutuq 
Archaeological RepOSitory Center, wh1ch will be dedicated to the 
preservation of cultural resources, trad1t1onal Nat1ve culture, and the 
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Alutrrg Archaeological Reposltorv Ceoter {93066) 

educatron of the pubhc A bulldmg of approximately 6,000 square feet wdl 
be constructed tn the C1ty of Kodrak, and wdl house artrfact storage 
facalltres, laboratory space, and exh1b1ts The proJect 1s hm1ted to 
constructing and furnrshang the Alutnq Archaeologtcar Repository Center 
Operatang costs wdl be funded by the Kodrak Area NatiVe Assocrat1on 

3. Methods 

The Alutuq Archaeological Reposrtory Center will serve as a reg1onal 
reposrtory for artrfacts, maps, and data recovered by salvage excavations, 
survey, and repatr work done on InJured Sites Thrs data base w1ll be open 
to schotars as well as state and federal cultural resource managers 

The reposrtory wrll make 1t posstble to safely store and study artifacts from 
srtes InJured by the Exxon Valdez otl sp1ll. Kodrak Area NatJve Assocrat1on 
has frelded a major archaeological proJeCt every year smce 1 983 Smce 
1989, the emphasrs has been on restoratron and recovery of sttes that were 
InJured by the 011 sp11l and are suffermg contmurng InJUry from mcreased 
vandalism, lootmg and erosron. Where possible, InJured Sites have been 
protected from future vandalism and eros1on by reburyrng the Sites, but 
often the only available restoratron alternatrve ts to excavate the s1te to 
recover the artrfacts and prevent further loss of artifacts, the accompanymg 
1nformat1on and cultural heratage. Future work will be coordtnated wath 
other Trustee Council projects 

The need for the 1mmed1ate construction of a repository can be clanfred by 
explonng the quandary facrng Kodrak Area Natrve Assoc1atron personnel 
Should one recover artifacts that wtll otherwtse be lost to vandalism, looting, 
and the vaganes of nature, but that face an uncertain future because of 
Inadequate storage factlltres i Kod1ak Area Nat1ve Assoctat1on has a 
collection of approxtmately 60,000 artifacts at thrs trme, of wh1ch about one 
half are related to the Exxon Valdez otl sp1ll1 Storage fac11tt1es are already 
full to over-flowmg and chmate control equ1pment rs Inadequate for the 
number of artrfacts already 1n storage Many srtes related to the o1l sp1ll 
With tens of thousands of artifacts need to be recovered rn the next few 
years before they are lost forever 

Constructton of a reposrtory now will perm1t a systematiC excavation of 011 

1 Artifacts related to the sprU are artrfacts that are from s1tes that were orled, mJured durrng 
cleanup or where vandalism and lootrng has mcreased because of the sp1ll 
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sp1ll InJured srtes on an annual basrs and on a large scale. Kodrak Area 
Nat1ve AssoctatEon has already secured fundmg for the 1994 season from 
pravate sources, and expects to f1eld a crew of 20 archaeologists for a full 
three months tn the summer of 1994 at mJured s1tes Thts 1s by far the 
largest such proJect an the State of Alaska We expect the srze of the 
collection to more than double tn the next frve years With all of the mcrease 
commg from InJUred s1tes. More than 75% of the collection w1ll be 011 sptll 
related arttfacts rn less than f1ve years In that same t1me perrod, Kodtak 
Area Nat1ve Assoc1atron w1ll have prov1ded more than half of the funds 
necessary to build the repos1tory, operate the repos1tory, and rmplement 
restoration f1eld proJects. 

After extensive research and consultation w1th eng1neerrng ftrms on a 
number of alternattve butld1ng s1tes and construction optrons, Kodiak Area 
Nat1ve Assoctatton Will mmamrze the construction cost per square foot thus 
max1m1zang the amount of floor space available for the repos1tory by enterrng 
Into a condommaum agreement w1th Natrves of Kod1ak, Incorporated. Land 
acqUISition, desagn and constructJon costs will be shared Maintenance 
costs w1ll also be shared whach wdl help tn mamtarnmg the long term 
benefits th1s proJect w1ll provide to Injured resources Costs for the bulldrng 
wrll be shared equally between Kodtak Area Nat1ve Asso01atron and Nat1ves 
Of Kodaak, With the exception of spec1al needs for chmate control and 
secunty, and storage unats and d1splays for arttfacts 1n Kodtak Area Nattve 
Assocratton's port1on of the bulldrng. The Alutuq Archaeologtcal Reposttory 
Center will occupy the ftrst floor of a two-story Class A, steel frame offtce 
burldtng. The upper floor w1ll be owned by Nattves of Kodtak, Inc , who writ 
use tt for offace space. The condomtntum agreement sttpulates that Nat1ves 
of Kodtak, Inc cannot utthze their space for any purpose that would be 
mappropnate for the museum env1ronment Further, Kodtak Area Natrve 
Assoctatton has fcrst purchase nghts on the space on the second floor whtch 
w11l allow for easy expanston when condtttons warrant The butldmg w1ll be 
destgned to allow for an easy upgrade of the second floor to reposrtory 
standards for chmate control and other spec1al reqUirements Both floors of 
the burldrng wtll be destgned and constructed to meet the requtred 
flammabllaty standards 

The lower floor wtll contam a common entry foyer, elevator lobby, and 
ctrculatton statrs The rema1nder of the f1rst floor would mclude the artrfact 
storage, exhtbtt areas, laboratory space, admm•strattve offtces, and 
darkroom Each floor w1ll have 1ts own tOilet factllt1es, janttor closet, and 
drmkmg fountam Th1s will 1nsure that the facthty meet secunty 
requtrements stipulated by federal standards for the curatton of 
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archaeologrcal collectrons Also to meet or exceed federal standards for 
artifact curat1on, the museum area wall have specral prov1s1ons for addlttonal 
he1ght (ten foot cethngs) an the drsplay area, soph1st1cated temperature and 
humadrty controls, a frre protection system, a secunty atarm system, and 
other provastons reqUired for museum space 

Roughly 60% of the floor space will be used for arttfact storage, ut1hzrng 
mechamcal'space saver' shelvmg, whtch takes 30% less space than 
conventional shelvrng Included 1n the artrfact storage area will be an 
approxtmately 200 square foot space for processtng artifacts, cfeanrng, 
catalogurng, and conservatron. A smaller space will be used for a dark 
room. Storage cabmets wrll also be tnstalled for stortng fteld notes, 
photographs, VIdeos, tapes, and other arch1val matenaf A small space will 
also be provrded for a darkroom Two small offtce spaces of roughly 1 00 
square feet each are also planned for the artffact storage area. 

The facrhty wtll meet all state and federal standards for climate control, 
securtty, and frre prevention to msure the long-term safety of the collectton 
The collection wrll be made available to scholars and state and federal 
resource managers so that mformed dec1srons can be made on cultural 
resource management 

Exh1b1ts, usmg about 30% of the floor space, Will be open to the public, and 
Will serve to mcrease the general knowledge of Nat1ve cultural herrtage as 
well as the need to preserve and protect archaeological sttes and arttfacts 
As an educattonal tool, the faCJhty wtll also help address less tangtble but 
none the less real tnjunes from the sprll. such as the preservation of 
tradttlonal Native subsistence practrces whrch were drsrupted by the orl sp1U 

4 Alternatives 

Among the alternative approaches are 

a Storrng the matenals at another repository 

The Un.vers1ty of Alaska-Fairbanks Museum currently curates archaeological 
collectrons m Alaska Their brll for the 200·300 pieces collected by the 
Exxon-Valdez Cultural Resource Program was $30,000 Space concerns at 
Un.vers1ty of Alaska-Farrbanks fac1ht1es have reached a pomt where new 
construction 1s necessary to house new collectrons of any stze In 1 993 
alone, Kodiak Area Native Assocratton archaeologrsts recovered 10,000 
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artifacts from threatened s1tes Without cost-effective, local curat1on, we 
could never attempt the number of restoration projects we Intend to fund 
ourselves and the artifacts would be lost 

b Relying only on mcreased enforcement to prevent vandalism and lootmg. 

Alternative b has, and IS bemg pursued by a number of ent1t1es Because of 
the sheer number (2,000 +) and remote locatron of archaeologrcal sttes 
around the archipelago, enforcement 1s extraordinarily expensive and 
daff1cult In fact, desp1te the large amount of money spent by federal and 
state agenc1es, there has never been a successful arrest for v1olat1on of 
ARPA, the Archaeological Resource Protection Act 

5. Location 

The butld1ng sate cons1sts of approximately 31,470 square feet of land, 
located at 215 Mtsston Road, Kod1ak Alaska The legal descrtpt1on of the 
property IS recorded as Lot 11 A, Block 3, Kod1ak Townsite Add1t1on, 
accordrng to Plat 87-36, Kodiak Record1ng DistriCt, Third Judrclal D1stnct, 
State of Alaska. 

Bulldmg costs are lower at this s1te than at any other available stte wh1ch 
w1ll permit construction of a b1gger, better fac1hty than at any other s1te 
Th1s s1te rs readily accessible both to the people of Kod1ak and vrsttors wh1ch 
w1ll max1m1ze 1ts effectiveness as an educational facility 

The s1te as currently a vacant lot, cleared except for several alder bushes on 
the south boundary of the s1te It ts located about two blocks from the 
center of downtown Kod1ak, and 1s commercially zoned. The spec1frc 
adJacent land use 1s as follows 

North- An abandoned smgle famrly res1dence and a parkmg/storage area 

Northeast- Erskme Avenue, a paved road, and a mortuary 

East-Masston road, a paved roadway 

Southeast- across Mtss1on Road, Petro Manne Servaces bulk fuel plant, and 
the Russaan Orthodox Church 

South- Alaska Department of Frsh and Game Bulldmg and Parking area 
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West- Baptist Church Parkrng lot 

Northwest- Baptist Church and smgle family restdence. 

The s1ta 1s mcluded on U S. Geologacal Survey topographical map Kodrak 
(0-2) SE Quadrangle. The sate Js located on the southeast slope of a 
north-south trendmg h1ll The ground surface wrthtn the stte boundanes 
slopes very slightly eastward and as almost level Smce at least 1 964, the 
s1te has been cleared repeatedly by heavy equtpment and a large amount of 
ftll has been deposated on the or1g1nal son surface. No s1gn1f1cant cultural or 
natural resources will be tmpacted at thts building Site. 

There are at present no alternative vacant lots m the downtown area of 
Kod&ak available for thts proJect A downtown location is Important to the 
long·term success of thts proJect due to the fact that vas1tors to Kodrak 
Island seldom bnng automobales w1th them, and are therefore on foot 
Alaska Native users of the facrhty wdl arnve from VIllages by a1r taxt, and a 
locat1on convement to other downtown destlnatton rs tmportant for that 
reason 

A 2.5 acre plot of undeveloped land on Near Island, across the Near Island 
channel from Kodrak has been explored as an alternative s1te for the proJect 
Because the land ~s currently covered by brush and trees and located on a 
steep hall, bulldmg costs at that locat1on were estimated to exceed $300 per 
square foot 

Constructton costs at the M1ss1on Road s1te are approximately $1 55 per 
square foot, which makes 1t possible to build a larger, more useful fac1hty 
w1th1n the budget hmrts set by the Exxon Valdez 011 Sprll Trustee Councrl 
The Mtss1on Road s1te has been drsturbed by earthmovrng act1v1ty an the 
past, and construction there wrll not disturb the natural anvrronment to the 
extant that the Near Island s1te would 

6. Benefits 

Thrs ts a one-ttme furtdtng request whtch will establish a permanent facthty 
Which will address the cultural resource praservatron needs of the reg1on 
over the long term Locally based research, excavatiOn, and curatron rs by 
far the most cost-effective way to address thts problem The facthty wrll 
make 1t poss1ble to use the fundmg and expert1se already tn place on Kod1ak 
It Will be avatlable to state and federal land managers who will need to make 
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mformed deorstons on cultural resource management 

Exhabats, as well as a steady stream of new anformatton based on excavataon 
results, will provide an Invaluable tool for pubhc educatron. We also expect 
beneftcaal srde effects on the growmg VISitor Industry. Located rn the Kod1ak 
downtown area, near the Russtan Orthodox church and a small mun1c1pal 
museum, the Alutuq Archaeological Reposrtory Center ts only a few hundred 
yards walk from the state ferry dock · 

In summary, we feel that th1s proJect ts the smgle most effective way to 
address the long term. need to protect and share the nch cultural resources 
of the Kodtak Island regron, as well as m1t1gate the damages tncurred by the 
spill on these resources and the commumty The Alutnq Archaeologtcal 
Reposrtory Center wall be a permanent and valuable addition to the 
commumty and to the State of Alaska. 

7. Techmcal Support 

The Alutuq Archaeologacal Repository Center Will be constructed by the 
Kodtak Area Natrve Assoc1atron wrth general oversrght by the State of 
Alaska for the Exxon Valdez Orl Spill Trustee Counctl The capttal 
constructron procedures of the Dtv1s1on of Facthty Construction and 
Operatton, Alaska Department of Environmental Conservatron, Will be 
followed 

The architectural/engrneermg frrm of Unwm, Schebe~, Korynta Huettl, Inc 
(USKH), located 1n Anchorage, Alaska will prov1de architectural serv1ces as 
well as CIVIl eng~neenng, mechanrcal engmeersng, electrrcal engmeenng, and 
structural engrneenng USKH will also handle btd admmrstratlon, 1n 
cooperation With Kodaak Area Native Assoctatton and the State USKH has 
Included the Port1co Group of Seattle, Washmgton, as a spec1al museum and 
VISitor center consultant. The Portaco group wdl also preform the landscape 
destgn for th1s project, ustng the serv1ces of Shannon & W1lson, who dad the 
1n1t1al study on the property USKH also plans to utrhze the serv1ces of 
Towne, R1chards & Chaud1ere, Inc , acousttcal consultants, to provtde 
pos1t1ve and complete separation of the two major condom1naum owners, as 
well as separation between md1V1dual off1ces and other areas 

Archaeological storage and laboratory equ1pment wrll be planned by Richard 
Knecht, archaeologist and proJect dsrector for the Kod1ak Area Nattve 
Assoc1atton 
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8. Contracts 

The archttectural/engmeenng ftrm of Unw1n, Schaben, Korynta Huettl, Inc 
(USKH), located rn Anchorage, Alaska has been chosen by Kod1ak Area 
Native Assoctatton from four Alaska farms who responded to a request for 
proposals, based on bottom line costs as well as records for bnngmg 
proJects tn on t1me and wtthan budget. USKH will prov1de archttectural 
serv1ces as well as civil engmeerang, mechamcal enganeermg, electracal 
engtneermg, and structural enganeer1ng 

Exh1b1t rnstallatlon will be contracted to professional museum exhtbrt des1gn 
farms The pr~mary obJective ts to provade storage and processmg space for 
artafacts. Exhablts are considered a secondary pr1or1ty m budgetary planmng, 
but wall be Installed accordang to the highest poss1ble standards. Requests 
for proposals wdl be sent out when the budd1ng shell rs near completton. 

9. Mitigation Measures 

Accordtng to documents flied as part of National Environmental Polley Act 
compliance, no mat1gatton measures will be needed to ansure compliance 
wtth NEPA. 

1 0. Uterature C1ted 

Erlandson, Jon et al 1992 
Spataal and Temporal Patterns rn Alutuq Paleodemography. Arct1c 
Anthropology, Vof 29, No.2. pp 42-62 

Kod1ak Area Nat1ve Assocratton 1993 
Envtronmental Assessment, Alutuq Archaeologacal Reposrtory ProJect, 
Kod1ak, Alaska 

Unwrn, Schaben, Korynta, Huettl, Inc 1993 
Prehmmery Fee Proposal, Nat1ves of Kodtak Off1ce BU1Id1ng 

C. Schedules and Plannrng 

Architectural f~rms have already been screened and one selected 
Negotiations between Kod1ak Area Nat1ve Association and Nat1ves of Kodtak 
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on the condomanrum agreement are nearly concluded, w1th signature of a 
fmal draft pendtng fmal attorney rev1ew. 

A milestone schedule for architectural des1gn and construction, along With 
costs per phase 1s attached. Installation of exhrb1ts, storage umts, and other 
equipment ts not rncfuded en this table A milestone chart for storage umt 
and exh1b1t 1nstaUat1on Will be submttted once drawrngs are completed We 
expect to Install exh1b1ts and space saver storage umts begmnmg in August 
of 1994 

D. Envrronmental Comphance/Permrt/Coordanatlon Status 

An environmental assessment has been prepared by the Kodrak Area Natave 
Association. The National Ocean1c and Atmospheric Admrmstration has 
rev1ewed the document and determined that rt complies wtth the 
requsrements of the National Envrronmental Polley Act 

E. Performance Monltormg 

Construction overs1ght will be coordinated by the archttectural/engmeerrng 
f1rm of Unwm, Schaben, Korynta Huettl, Inc (USKH) Funds will be handled 
by an mdependent accountmg f1rm Brlls Will be paad when approved for 
payment by USKH rn accordance With standard Industry practice and the 
Department of Envtronmental Conservation caprtal construction procedure 
The Department of Environmental Conservatron wrll prov1de general 
performance momtonng of the project to msure that department procedures 
are followed 

F. Personnel Qualifications 

Project Manager-Rrchard Knecht has drrected programs m cultural 
preservation and archaeology for the Kodaak Area Natave Assocaat1on smce 
1987, and has been the d1rector of the Alutuq Culture Center s1nce 1t was 
established 1n 1990 He 1s a member of the Soc1ety for Museum 
Anthropology, and has sat on the Alaska State Museum Collectron Advasory 
Commsttee smce 1988 Mr Knecht ts a doctoral candrdate m Anthropology 
at Bryn Mawr College, and holds a Master's degree tn Anthropology from 
Bryn Mawr, and a BA 1n Anthropology from Mtch1gan State He has directed 
maJor archaeological research programs on Kodaak Island every summer for 
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the past 11 years 

G. Budget 

Costs for the bulldrng w11f be shared equally between Kodiak Area Nat1ve 
Assocaat1on and Natives of Kod1ak, wrth the exception of special needs for 
chmate control and securaty, and storage umts and displays of artifacts rn 
Kodaak Area Nattve Association's portton of the buddrng. As of September 
1993, the estimate of the total condomrmum cost rs $2,385,000 Kod1ak 
Area Nattve Assoc1at1on w111 contnbute $1,287,500 and Nat1ves of Kodtak 
will contnbute $1,097,500 Kodtak Area Natrve Assocrat1on will use an 
add1t1onal $207,500 for storage umts and displays (see the followmg budget 
for additional mformat&on) Natives of Kod1ak's assets now exceed 
$26,000r000, wrth llabthtJes of $10,000. They are fully prepared to 
partrcrpate rn the prOJeCt on a cash basts 

M1mmum annual operatmg expenses of the reposatory are estimated to be 
$100,000 per year. Kodrak Area Natrve Assocrataon w11f partrally fund 
annual operating costs through ongoang commercral enterpnses 
(approxamately $100,000 per year) Nattve regional and VIllage corporations 
contnbute about $65,000 per year Grants from foundations and other 
sources have averaged over $1 00,000 per year s1nce 1 988. In add1t1on, 
Kodsak Area Natrve Assocaat1on rntends to fund extensrve restoration freld 
work every summer for the foreseeable future. 
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Budget Summary 

Fundang Sources 

Trustee Council Contnbutaon to Reposttory 

Nat1ves of Kodaak ContribUtion to Upper Floor 

Total 

Cost Estimate for Building 

Land AcquiSition 

Set-up Cost 

Oestgn, Eng~neenng, and Inspection 

Government Fees and Perm1ts 

Construction Cost 

Start-up Assessment 

Subtotal 

Chmate Control, Secunty and Ftre Suppresston 
for Reposatory 

Subtotal 

Funds Remarmng for Storage Umts and Otsplays 

General Admm1stratton of Grant by State 

Total 
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$1,500,000 

$1,097,500 

$1,500,000 $1,097,500 

$111,750 $111,750 

$12,500 $12,500 

$113,500 $113,500 

$8,000 $8,000 

$813,750 $813,750 

$38,000 $38,000 

$1,097,500 $1,097,.600 

$170,000 

$1,287,500 $1,097,500 

$207,500 

$30,000 

$1,500,000 $1,097,500 
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Budget Summary 

Fynd1ng Sources KANA 

Trustee Council Contnbut1on to Repository $1,500,000 

Nat1ves of Kodiak Contribution to Upper Floor $1,097,500 

Total $1,500,000 $1,097,500 

Coat Estimate for aualdlgg 

Land Acqu1srtaon $111,750 $111,750 

Set-up Cost $12,500 $12,500 

Destgn, Engmeenng, and Inspection $113,500 $113,500 

Government Fees and Perm1ts $8,000 $8,000 

Construction Cost $813,750 $813,750 

Start-up Assessment $38,000 $38,000 

Subtotal $1,097,600 $1 .. 097,600 

Chmate Control, Securrty and Fne Suppress1on $170,000 
tor Repository 

Subtotal $1,287,500 $1,097,500 

Funds Remarnrng for Storage Umts and O&splays $207,500 

General Admm1strat1on of Grant by State $30,000 

TotaJ $1,500,000 $1,097,500 
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A. INTRODUCTION 

Wild stock production of pmk salmon m PWS has ranged from 10 to 15 million fish m recent 
years Much of the spawnmg for pmk salmon (up to 75% m some years) occurs m mtertldal 
areas Intertidal spawnmg areas are susceptible to marme contammants and there Is strong 
evidence the March 24, 1989, Exxon Valdez Ozl Splll (EVOS) adversely affected spawnmg 
success and early marme survival m Pnnce Wilham Sound (Sharr et al 1992, Willette and 
Carpenter 1993) Salmon stocks Impacted by the Exxon Valdez 011 Spill (EVOS) are also heaVIly 
exploited m commercial, sport, and subsistence fishenes These stocks can most effectively be 
restored through stock specific management practices destgned to reduce exploitation on Impacted 
stocks The stocks m areas heaVIly tmpacted by the EVOS are present m fishenes dommated 
by hatchery and wild stocks from unaffected areas of the Sound (Attachments 1 and 2) The 
management of this rmxed stock fishery has h1stoncally been based on mamtammg good temporal 
and spatial dlstnbution of spawnmg escapement for groups of stocks m etght maJor fishmg 
distncts The success of this management strategy rehes upon the manager's ability to control 
stock specific explOitation rates Restoration premised on stock specific management of the 
commercial fishery for reduced explOitation of Impacted stocks will reqwre even more accurate 
mseason catch stock composition estimates If different harvest rates are to be achieved for 
damaged Wild stocks versus urumpacted Wild stocks or hatchery stocks 

This proJect IS designed to provide accurate, real time, catch contnbution estimates for pmk 
salmon stocks of Prmce Wilham Sound Accurate escapement estimates from ongomg ADF&G 
escapement morutonng proJects Will enable mangers to Identify stocks which are expenencmg 
escapement shortfalls Accurate and timely catch contnbution estimates from this coded-wrre tag 
recovery proJect Will enable managers to Identify times and areas where explOitation on depleted 
Wild stocks can be mm1m1zed and still permit the harvest of surplus hatchery returns Post season 
analyses of the catch contnbution estimates together With results from salmon escapement 
enumeration proJects will provide stock specific estimates of total return and surviVal and enable 
managers to assess the effectiveness of stock specific management strategtes 

In the absence of Improved stock specific management capabilities afforded by this proJect, 
salmon stocks m western PWS which have already been stressed and depleted by the oiltmpacts 
will potentially be over exploited m the commercial, sport and subsistence fishenes Population 
levels of stocks may be reduced below those needed for raptd recovery and m some mstances 
may result m VIrtual ehmmation of Impacted stocks If adequate stock momtormg programs are 
not m place, changes m fishmg effort to areas of less oil Impact could also result m over 
exploitation of otherwise healthy, ummpacted stocks 

The foundations for this project were firmly estabhshed m feaSibility studies which were 
conducted begmnmg m 1986 and extendmg through 1988 Durmg the damage assessment process 
large scale taggmg and recovery projects were mstituted and perfected by Natural Resources 
Damage Assessment (NRDA) Fish/Shellfish (F/S) Study #3 Damage assessment funds were 
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expended for taggmg hatchery releases of pmk salmon m 1989 and 1990 and wild populations 
of pmk salmon m 1990 and 1991 Tag recovery efforts for wild and hatchery pmk salmon were 
funded by damage assessment funds m 1989, 1990, and 1991 and by restoration funds m 1992 
Followmg the loss of funds for further taggmg of hatchery stocks of pmk salmon m 1990, the 
pnvate non-profit aquaculture associations m Pnnce Wllham Sound have continued to tag pmk 
salmon releases at therr own expense Tags apphed to pmk fry from the four pmk salmon 
hatchenes m Pnnce William Sound m 1992 must sb.ll be recovered If recovery efforts proposed 
here are not mstituted m 1993 Important restoratiOn and populab.on momtonng data will be 
rrretnevably lost Pnnce Willtam Sound Aquaculture Corporation, Valdez Ftshenes Development 
Association, and the Alaska Department of Ftsh and Game have pooled theu resources to come 
up wtth approXImately half of the funds requrred to field a full fledged pmk salmon tag recovery 
effort m 1993 This proJect proposalts for matchmg funds to complete tag recovery efforts and 
data analyses m 1993 

Results of tlus study will proVIde estlmates of hatchery and Wild stock contnbutlons to 
commerctal harvests, hatchery cost recovery harvests, hatchery brood stocks and wild stock 
escapements Stock specific catch contnbutions will be by date and fishmg d1stnct and will be 
used mseason by fishenes managers to reduce effort on damaged stocks and target effort on 
healthy hatchery returns Post season analyses of current year, as well as hlstonc tag recovery 
data, will be coupled wtth escapement data for wild stocks to make estimates of wild stock total 
returns and surVIval These data are Important as a tool for assessmg the effecb.veness of vanous 
management strategies Post season analyses of taggmg data Wlll also tdenb.fy trends m the 
temporal and spab.al distnbutions of stocks m the fishenes These data are tmportant for fishenes 
managers who must anb.cipate the effects of fishlng strategies m future years tf depleted stocks 
are to be protected Stock spectfic management strategies for oiled populations and other 
populations affected by altered fishenes management will be developed usmg taggmg data m 
conJunction wtth escapement data Stmllar analyses whlch mcorporated data from coded-wue 
taggmg projects funded by the Natural Resources Damage Assessment and Restoration processes 
were used successfully m the past to JUStify time and area fishery closures and effecb.vely reduce 
explOitation on oiled stocks m porb.ons of southwestern PWS m 1990, 1991, and 1992 Senous 
escapement shortfalls were avmded despite mtense fishmg pressure on surplus hatchery fish m 
adJacent areas 
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B. PROJECT DESCRIPTION 

This proJect Is designed to proVIde estimates of hatchery and wild fish contributions to 
commerc:tal and cost recovery fishenes m Pnnce Wt.lham Sound These estimates will 
allow fishenes managers to lessen mterceptions of Wild fish m IIDXed stock fishenes The 
proJect Is funded by the Alaska Department of Fish and Game, Pnnce Wilham Sound 
Aquaculture Corporation, Valdez Fishenes Development Association, and the Oil Spill 
Trustee Council The proJect will be admrmstered and superVIsed by the Alaska 
Department of Fish and Game 

1 RESOURCES and/or SERVICES 

Pmk Salmon Oncorhyncus gorbuscha m Pnnce Wtlb.am Sound, Alaska 

2. OBJECTIVES 

(1) sample approXlffiately 20% of the pmk salmon catches from commercial 
and cost recovery fishenes m PWS for coded wrre tags, 

(2) sample approXImately 95% of the hatchery pmk salmon brood stock m 
PWS for coded-wrre tags, 

(3) assess the feasibility of usmg the number of adipose clips observed to 
estimate temporal and spatial contributions of tagged hatchery stocks of 
pmk salmons to PWS commercial and hatchery harvests, 

( 4) make mseason estimates of the temporal and spatial contributions of tagged 
hatchery stocks of pmk salmon to PWS commercial and hatchery harvests 
based on the number of tags detected m adipose clipped fish which are 
recovered dunng catch samplmg, 

(5) provide timely mseason estimates of hatchery and wild stock contributions 
to harvests by time and area to fishenes managers so they can closely 
regulate explOitation of mJured wild stocks, 

(6) use data from fully decoded tags recovered from commercial catches, cost 
recovery harvests, and hatchery brood stock to venfy or adJust mseason 
contribution estimates, 

(7) estimate marme surVIval rates for each uniquely coded hatchery release 
group and, 

3 



(8) wnte a final report wlnch summanzes temporal and spatlal dtstnbutlons 
of hatchery and wtld contnbutJ.ons to commercial and cost recovery 
harvests 10 PWS, survival estlmates by stock, and fishenes management 
actlons taken to reduce the explmtatton on wild stocks based on 10 season 
catch stock compositlon estlmates 

3. METHODS 

a Tag Recovery 

(1) Commercial Catches 

The Alaska Department of Fish and Game Will oversee the 
recovery of coded-wrre tagged fish m commercial salmon harvests 
m Prmce William Sound The recovery samples Will be from a 
stratlfied sample (Cochran 1977) Fishenes will be stratlfied by 
d1stnct and discrete tlme segments The recovery w11l be further 
stratlfied by processor as descnbed m Peltz and Getger (1988) For 
each tlme and area specific stratum, 15% of the pmk salmon catch 
Will be scanned for fish wtth a missmg adipose fm Catch samplmg 
will be done m four fish processmg facuitles m Cordova, one 
faculty m Wlnttler, and three facthtles m Valdez When feastble, 
samphng will occur at facuttles m Kodiak, Kenru, Anchorage, and 
Seward and on large floatl.ng processors All dehvenes by fish 
tenders to these faclhttes will be momtored by radto and by druly 
contact With processmg plant dispatchers to ensure that the catch 
dehvenes bemg sampled are distnct spectfic 

Scannmg commercial pmk salmon catches for coded-wtre tags 
mvolves VIsually selectl.ng ad1pose clipped fish from a miXture of 
unchpped and chpped fish on a conveyor belt Samplers will select 
fish on the basts of whether they have a good vtew of the ad1pose 
fin regmn, negatlve sampl10g bias may occur by consistent 
exclusmn of tagged fish Tlns posstble samplmg bias Will be 
penodically tested for by companng the tag recovery rates of 
sampled fish to recovery rates m a complete censuses of sampled 
loads of fish 

(2) Hatchery Sales Harvests 

In additlon to catch samplmg at the processmg facilttles, 
approXImately 15% of the fish m the hatchery terminal harvest 
areas Will be scanned for fish missmg ad1pose fins Because sales 
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harvests are processed a the same processmg facilities as 
commerctal harvests, methods and means of samphng sales harvest 
wt11 be tdentical to those descnbed for commerctal catches 

(3) Hatchery Brood Stocks 

Brood stock sampling ts cntical to estimating hatchery and wtld 
contnbutions Due to dtfferenttal mortahty between tagged and 
untagged fish as well as dtfferential tag loss between release groups 
the tag expanston factor at release for hatchery fish may no longer 
accurately reflect the tag expanston factor m the adult population 
Theoretically, brood stock are composed of 100% fish whtch 
ongmated from the hatchery where samphng occurs and are 
representative of returns from each fry release group Based on thts 
assumpti.on, tag recovery rates from brood stock can be used to 
adJust the truttal tag expanstons for each tagged hatchery release 
group 

There will be a brood stock tag recovery effort at each of the four 
hatchery facillttes where tags were trutially apphed Techructans 
will be stationed at each of these hatchenes to scan the brood stock 
dunng egg take After the salmon are manually spawned, 
techmctans will use vtsual and tactile methods to scan 
approxtmately 95% of the fish Total number of fish scanned and 
total number of fin-chpped fish found will be recorded on a datly 
basts Heads and therr corresponding data sheets will be ptcked up 
on a regular basts and returned to Cordova for edtting and shtppmg 
to the Juneau tag lab 

b Data Analysts 

(1) Estimates of Vahd Tags 

Followmg the apphcatton of tags at hatchenes, the total number of 
fry wtth vahd tags was esttmated as 

Tvt = (Tt - MoJ(l - LoJ C , (1) 

where 

Tt = total number of fish tagged from group t, 
Mot = ovemtght mortahty of tagged group t fish, 
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Lot = overmght tag loss rate of group t fish, 
C = good chp rate 

At least one hatchery facility mcludes a term for short term 
mortality of tagged fish from treatment group t durmg saltwater 
rearmg (SJ The number of tagged fish released for that facility 
becomes 

Tvt (2) 

(2) Post Season Contribution Estimates 

The first step m the coded-wrre tag analysis will be to estimate the 
harvest of salmon from each tag lot, m uruts of adult salmon 
Adult salmon from these tagged lots will be recovered m the 
common property fishery, the hatchery cost recovery fishery, and 
the adult brood stock For the hatchery stock, a modification of the 
methods descnbed m an ADF&G techrucal report by Clark and 
Bernard (1987) will be used The specific methods, estimators, and 
confidence mterval estimators are descnbed m ADF&G techrucal 
reports on two preVIous studies of pmk salmon m Pnnce Wllliam 
Sound Peltz and Geiger (1988), and Geiger and Sharr (1989) 
Additional references on methods of taggmg pmk salmon m Prmce 
Wllliam Sound can be found m Peltz and Miller (1988) In the 
case of the wild stocks, the methods and estimators and necessary 
assumptions are descnbed by Geiger (1988) 

The basic prmciple behmd the estimates can be descnbed as 
follows The contribution of a particular tag lot to a particular 
fishery stratum, Is estimated by multiplymg the number of tags 
recovered m the structured recovery survey, by both the mverse of 
the proportion of the catch sampled (the mverse sampling rate), 
and by the mverse of the proportion of the tag lot that was actually 
tagged (the mverse tag rate) The escapement (brood stock) of each 
tag lot will be estimated usmg methods uruque to the particular 
Situation After the contribution to each fishery IS estimated for the 
tag lot, the survival Is estimated by summmg the estimated harvest 
of the tag lot m each fishery, and the estimated escapement (brood 
stock), and diVIdmg by the estimated number of fish m the release 
group represented by the tag code 
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Total catches stratified by week, d1stnct, and processor will be 
obtained from summanes of fish sales receipts (fish tickets) 1ssued 
to each fisherman The total hatchery contribution to the 
commercial and hatchery cost recovery harvest IS the sum of the 
estimates of contributions m all week, district, and processor strata 

~ 

where 

ct 
Xu 
N, 
s, 
Pt 

-

-
-
-
-
-

catch of group t fish, 
number of group t tags recovered m zth strata, 
number of fish caught m zth strata, 
number of fish sampled m zth strata, 
proportion of group t tagged 

(3) 

For sampled strata, we used a vanance approXImation which 
Ignores covanance between release groups (Geiger 1988) 

(4) 

The assumptions necessary to estimate C and the associated 
vanances and confidence mtervals are as follows 

(1) the numbers of tagged fish and untagged fish are known 
exactly, 

(2) the tagged sample of the ongmal hatchery tag group Is a 
simple random sample, 

(3) the tags do not affect the fish With respect to the Items 
under study (surviVal, timmg, hommg, etc ), 

(4) none of the tags or marks are lost, 

(5) the number of fish m the fishery and the number of fish m 
the fishery sample are known exactly, 

(6) the sample of the fishery Is a simple random sample (I e 
every fish m the collection of fish under consideration has 
an exactly equal probability of selection mdependent of 
every other fish m the sample), and 

(7) all marks are observed and all tags are decoded 

7 



The average tag recovery rate for all processors m a week 
and d1stnct will be used to estimate hatchery contribution 
m catches dehvered to processors not sampled for that 
distnct and week V anances associated With unsampled 
strata will not be calculated 

(3) Inseason Hatchery Contributions 

Inseason estimates of hatchery contributions of pmk salmon will be 
generated for fishery openmgs usmg three basic methods Each 
method has uruque advantages which make It appropnate to certam 
Situations 

The simplest and most timely method will be based upon a 
relat:I.onslup between the presence of adipose fin chps and tags m 
the snout Sharr et al (1993) showed that thls method Is too 
Imprecise to use m years when returns of tagged populations are 
low but may be useful dunng years of hatchery stock abundance 

A shghtly slower, but more precise and rehable method IS based 
on numbers of tags detected (undecoded) m heads usmg a magnetic 
detector rather than on extracted and fully decoded tags To 
denve mseason estimates based upon numbers of undecoded tags, 
assumptions concernmg expansion factors and adJustment factors 
are requrred (Equation 3) For the early season fishery, fish from 
the early run hatchery returns to Solomon Gulch hatchery are 
assumed to be the only hatchery fish present and the average tag 
expansion factor for all tag groups released from that facility m 
1992 will be used The tag loss adJustment factor will be the 
average adJustment factor for returns to that hatchery smce 1988 
For fishery openmgs on late run hatchery returns, fish from Pnnce 
Wilham Sound Aquaculture Corporation facilities are assumed to 
be the only hatchery contributors and the tag expansion factor will 
be calculated as the average of all expansion factors associated with 
tags released at the A F Koernig, W H Noerenberg and Cannery 
Creek hatchenes m 1992 The tag loss adJustment factor will be 
the average of the histoncal adJustment factors for the same three 
hatchenes smce 1987 Calculations of mseason contributions Will 
proceed along Similar hnes to those used to generate postseason 
results (Equation 3) 

A thrrd mseason method will use a subset of data from extracted 
and fully decoded tags The data analysis Is Identical to that used 
for post season methods but uses data from a smaller sample of the 
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population to facilitate head shipments and head processmg turn 
around time Sharr et al (1993, Restoration Study 60A) 
determmed that thls method may be less accurate than the detected 
tag method for overall mseason hatchery versus wtld contribution 
estimates because of small sample stzes Nevertheless, because the 
method penruts the use of tag code specific expansion factors and 
facility specific histoncal tag loss adJustment factors, It has the 
advantage of providmg catch contribution estimates which are 
hatchery-specific 

4. ALTERNATIVES 

Some alternatives to the classic coded wrre tag recovery program wmch rehes on 
fully decoded tags for mseason results have already bee rncorporated rnto th1s 
proJect Inseason contribution estimates m 1993 will be based on either the 
number of adipose chps or numbers of detected tags These numbers can be 
obtamed much more rapidly than mformation from fully decoded tags and will 
dramatically mcrease the speed ofmseason data analyses However, thorough post 
season analysis of decoded tag data IS stJ.ll essential to venfy and adJust mseason 
results 

Alternatives to the coded wrre tag method of detenrunmg stock contributions have 
been mvestigated These alternatives mclude scale pattern analyses, otohth 
markmg, genetic analysis, and run reconstruction modehng 

The Alaska Department of Fish and Game has mvestigated the possibility that 
natural differences may exist between hatchery and wtld fish With respect to 
growth patterns on scales or other hard body parts No discnmmatJ.ng differences 
m natural growth patterns have been found On the other hand, mechamcally 
mduced thermal markmg of otohths holds great pronuse as a future stock 
Identification tool for Prmce Wilham Sound wtld and hatchery stocks The tool 
has been used successfully on a smaller scale mother locations along the Pacific 
coast but has never been attempted on the massive scale wmch would be requrred 
m Prmce Wilham Sound The Alaska Department of Fish and Game has 
subnutted proposals to the Alaska Science and Technology Foundation and to the 
Trustee Council for Prmce Wilham Sound pmk salmon otohth markmg and 
recovery feasibility studies 

Run reconstruction modehng Is a valuable tool which can descnbe general trends 
m stock timmg and distribution A prehmmary run reconstruction model was 
proposed and constructed for Prmce Wllham Sound as part the of NRDA and 
Restoration process (Restoration Study 28) The present model has proVIded some 
valuable mformation about wild stock explOitation rates, but a much longer, more 
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quantJ.tatJ.ve tune senes of stock specific t:lnung and distnbutJ.on data IS requrred 
to perfect tlns model The Alaska Department of Fish and Game has subffiltted a 
restoration proposal for an adult taggmg program which could supply tlns tune 
senes of data A completed run reconstructJ.on model could provide great 
asSistance to managers m the future, If It IS perfected, but will never fully replace 
the need for year specific mseason stock contnbut:lon data 

The concept of applymg dist:lnct genet:lc marks to hatchery populatJ.ons m Pnnce 
Willlam Sound has been suggested and may hold some prom1se as a future stock 
IdentJ.ficatJ.on tool However, such a mark would requrre several generat:lons of 
development t:lme and It ts unhkely that tdentJ.ficatJ.on of the mark could ever be 
t:lmely or mexpens1ve enough for mseason management use 

5. LOCATION 

Samplmg of salmon catches from commerctal and cost recovery fishenes will 
occur m shore based processmg plants m Cordova, Valdez, Whltt:Ier, and Kodiak 
ExtractJ.on and decodmg of tags will be accomphshed by the ADF&G coded wrre 
tag lab m Juneau All data analyses will be completed m Cordova with assistance 
from Anchorage based Alaska Department of Fish and Game b10metncs staff 

6. BENEFITS 

Pmk salmon are the most numerous of the salmon species which spawn m PWS 
They act as a vttal transport mechantsm for energy and nutnents from the high 
seas to the nearshore and upland areas adJacent to more than one thousand streams 
around the penmeter of the sound Furthermore, wtld pmk salmon are the 
cornerstone of the fishenes mdustry which donunates the PWS economy 
Sustamed productJ.on of wtld pmk salmon populatJ.ons IS essentJ.al to the health and 
mamtenance of many other fish, brrd, manne mammal, terrestnal mammals and 
human populat:lons which reSide m PWS 

Results of the Damage to Eggs and Pre-Emergent Fry ProJect {NRDA F/S Study 
2 and Restorat:lon Study 60C, Sharr et al 1992) mdicate that salmon embryos m 
otled streams have exhtbtted a much higher mortallty than embryos from 
comparable unotled streams smce 1989 Results of the Run Reconstruct:lon ProJect 
(RestoratJ.on F/S Study 28) mdtcate that the annual adult returns from the 
southwestern portion of PWS alone may still be hundreds of thousands of fish 
lower than expected as a result of chrome damage from mcreased mortalltJ.es m 
embryos from otled streams and from reduced growth and survtval among 
JUVemles reanng m otled portions of the sound Thts level of chrome populat:lon 
level damage may result m severe over expl01tat1on and drastJ.c reductJ.ons m 
spawmng escapement to affected streams UltJ.mately, If correctJ.ve measures are 
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not taken, these populatJ.ons may be m danger of extJ.nctJ.on This proJect will 
provide a tool for fishenes managers to use m efforts to protect damaged WJ.ld 
populatJ.ons from commercial fishenes which target on large hatchery returns m 
western PWS Marme, freshwater, and upland ecosystems m and around affected 
streams Will benefit as will local fishenes which ultimately depend upon the 
restoration and long term health of wtld populations 

7. TE~CALSUPPORT 

ADF&G will supply b10metncs support to ensure that proJect methods and data 
analyses will proVIde mseason stock contnbution estimates at levels of accuracy 
and preciSIOn required for management of WJ.ld stocks m PWS 

8. CONTRACTS 

Matchmg funds from Pnnce Wtlham Sound Aquaculture Corporation and Valdez 
Fishenes Development Association will be conveyed to Alaska Department of 
Fish and Game through cooperative aggreements (see attached) 

9. MITIGATION MEASURES 

No mitigation measures are requrred for thls proJect 
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C. SCHEDULES AND PLANNING 

Date(s) Activity 

June 20 - Sept 10, 1993 Tag recovenes m commercial fishenes, cost recovery harvests, 
and brood stocks Inseason catch stock compositlon estlmates by 
orne and area for management of commercial and cost recovery 
fishenes 
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Nov 30, 1993 Draft Report 

Jan 30, 1994 Fmal Report 

D. ENVIRONMENTAL COMPLIANCE/PERMIT/COORDINATION STATUS 

All samphng actiVIties for tlus proJect occur wtthm fish processmg plants or fish hatchenes and 
requrre no envrronmental comphance ADF&G wtll coordmate with PWSAC and VFDA wtth 
respect to locating samplers m therr respective fish hatchenes 

E. PERFORMANCE MONITORING 

ADF&G will be responsible for all data collection, analyses, and report wnting m tlus proJect 
ADF&G IS also responsible for mtegration of mformation from tlus proJect mto therr mseason 
fishenes management decisions The ADF&G Pnncipal Investigator will design the study, 
oversee data collection, and proVIde the ADF&G Area Management Biologist for salmon 
(Donaldson) with mseason catch contnbution estimates for hatchery and wild stocks and make 
recommendations about management actions requrred to reduce explOitation on damaged wild 
stocks 

The Pnncipal Investigator (PI) for the prOJect IS a Fishenes Biologist m (Sharr) With the Alaska 
Department of Fish and Game The PI will be responsible for wnting proJect operational plans, 
admm1stenng proJect budgets, quality control of data collection, supemsmg data analyses and, 
co-authonng fmal reports The PI will be assisted by a Fishenes BIOlogist IT ProJect Leader (PL) 
(Peckham) who will hrre proJect personnel, supervise day to day proJect operations, mamtam 
data quality, assist m data analyses, and coauthor final reports The PL will be assisted by a 
Fishenes BIOlogist The PL will assume responsibility for day to day samphng activities m 
Cordova, on floating processors, and at hatchenes The assistant will supervise samphng 
actiVIties m processmg plants and the hatchery m Valdez Crews at each port city will have 
Fishenes Technician ill crew leaders The remamder of each crew will be Fishenes Technician 
I's and IT's Each day, two persons on each crew will scan pmk salmon at each processmg plant 
Under the supervision of the PL and the Fishenes Biologist I assistant a Fishenes Technician ill 
m Cordova will conduct daily data loggmg, editing and archivmg actiVIties The PI or PL will 
visit each port a mm1mum of once every two weeks to answer questions, and proVIde quality 
control supervision 

In the catch, termmal harvest, and brood stock, the total number of fish scanned and the total 
number of fish with missmg adipose fins will be recorded The heads will be removed from fish 
with missmg adipose fins Each head will be tagged wtth umquely numbered strap tags 
Recovered heads will be assembled and pre-processed m the Cordova area office Heads will then 
be sent to the FRED DIVISion Coded-Wrre Tag Laboratory m Juneau for decodmg, and data 
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postmg 

A stateWide coded-wrre tag lab Is located m Juneau and operated by the Commercral Flshenes 
Management and Development DIVISion of ADF&G Coded-wrre tag samplmg forms W1li be 
checked for accuracy and completeness Samphng and biological data W1li first be entered onto 
the laboratory's data base Next, the heads will be processed Tins mvolves removmg and 
decodmg the tags, and entermg the tag code and the code assigned m the recovery survey mto 
the database Samples W1li be processed Wlthm five workmg days of receipt Samplmg 
mformat10n and tag codes entered mto the data base will be ava.Jlable for analysis the followmg 
mornmg Data will be automatically transferred from Juneau to Cordova Electromc ma.Jl access 
from Juneau to Cordova W1li permit rapid mseason transffilssiOn of decoded tag data from the 
tag lab back to the project PI's m Cordova who can then proVIde mseason mformation to 
fishenes managers for mseason management actions Catch and samplmg mformation will be 
mtegrated Wlth tag codes to automatically calculate m-season and post-season hatchery 
contribution estimates A lustonc database of coded-wrre tag mformation from Pnnce Wilham 
Sound taggmg and tag recovery programs W1li be mamtamed and W1li be easily accessible by 
managers and researchers 

Personnel pohcy, purchasmg practices, field camp operations, safety procedures, and project 
admm1stration will be m comphance the ADF&G DIVISion of Commercial Flshenes Manual of 
Standard Operatmg Procedures (SOP) Data collection procedures are siffillar to those used m 
NRDA F/S Study #3 These procedures have been thoroughly reviewed by the NRDA peer 
reVIew process and approved by the Management Team 

F. PERSONNEL QUALIFICATIONS 

Fishenes Biologist ill Prmcipal Investigator - Samuel Sharr 

Mr Sharr received a Bachelor of Science degree m biology from the Umversity of Washmgton 
m 1968 He has been a research biologist for ADF&G smce 1979 and has worked on PWS 
salmon and herrmg smce 1981 He assumed his present position as the ADF&G, DIVISion of 
Commerclal Flshenes, Biologist ill, PWS Area Fmfish Research Project Leader m 1986 In this 
capacity, Mr Sharr oversees all the salmon and herrmg research conducted by the DIVISion of 
Commercial Fishenes m PWS Hls mvolvement with the PWS salmon escapement aenal survey 
program dates from the early 1980's Mr Sharr has superVIsed a total re-edit of the histone aenal 
and ground survey data and designed a new RBASE data base for mseason escapement analyses 
Mr Sharr wrote the ongmal operational plans for NRDA F/S Studies 1,2 and, 3 and has been 
the Prmcipal Investigator for those projects smce therr mception 

Fishenes Biologist II Project Leader - Carol Peckham 

Ms Peckham has a Bachelor of Science m Wudhfe Biology from the Umversity of Alaska and 
completed all course work requrrements for a Masters degree m statistics She has been 
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employed by ADF&G smce 1984 As a college mtem for the ADF&G Stock B1ology Group, 
Ms Peckham gamed valuable expenence m a wtde vanety of b10logtcal samplmg and stock 
tdenbficabon techmques m Cook Inlet and Pnnce Wilham Sound Ms Peckham has been 
mvolved m coded-wtre tag recovery acbVIbes m PWS smce therr mceptlon, and, smce 1987, she 
has been the Ftshenes B10log1st m charge of coded-wtre tag recovery operatlons for PWS 
salmon She has excelled m that capacity Her expenence mcludes supervtston of samplmg 
actlVItles spread throughout south central Alaska She has co-authored several reports m the 
ADF&G Techrucal Data Report senes and she was a coauthor of the NRDA F/S Study #3 
mtenm status reports for 1991 and 1992 and Damage Assessment completlon report for 1992 

G. PROJECT BUDGET (See attached) 
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Attachment 1 

BB = EOJLDEA BAY * 
CC CANNERY CFEEK: 

'M-tl WALLACE H ~RENBERG 

AF( A~IN F ~ERNIG 

W3 t.IA.IN BAY' 

Ftshmg dtstncts and hatchenes of Pnnce Willtam 
Sound, Alaska 
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Attachment 2 

• Th1ck Or I ~ts or 1-ieavy O!llng 

0 Genera I 0! I TraJectory 

TI'3.Jectory of oil plume through Pnnce Wtlham Sound, Alaska, 
1989 
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EXXON VALDEZ TRUSTEE COUNCIL 

Project Descnpt1on Th1s project recovers coded-w1re tags from adult pmk salmon tagged as fry at 
four hatchenes 1n Pnnce William Sound It makes estimates of Wild and hatchery catch contnbut1ons, total returns, 
and surv1val rates In season catch contnbut1on estimates for hatchery and Wild f1sh perm1t f1shenes managers 
modify t1me and area f1sh1ng patterns to protect 011 damaged w1ld pmk salmon stocks 

Approved Proposed 
Budget Category 01-0ct-92 01-Mar-93 

28-Feb-93 30-Sep-93 

Personnel 0 $155 0 
Travel 0 $9 6 
Contractual 0 $20 4 
Commod1t1es 0 $10 3 
Equipment 0 $0 0 
Capital Outlay 0 $0 0 

Sub-total 0 $195 3 
General Ad m1n1strat1on 0 $24 7 

Project Total 0 $220 0 

Full-t1me Equivalents {FTE) 37 

Budget Year Proposed (FY 93- 01 Jan thru 30 Sept) Personnel 
Months 

Pos1t1on Budgeted 
FIELD & CORDOVA OFFICE PERSONNEL 
Program Manager- Anchorage 
FB II Project Leader - Cordova 
1 F&W Techn~clan II - Cordova 
1 F&W Techn1c1an Ill - Cordova 
2 F&W Techn1c1an II - Kenai 
1 F&W Techn1c1an II - Seward 
3 F&W Techn~c1an - Valdez 
1 F&W Techn~c1an II - Wh1tt1er 
1 F&W Techn~c1an Ill - Juneau 
2 F&W Techn1c1an II - Juneau 
4 F&W Techn1c1an II - Juneau 
3 F&W Techn~c1an II -Juneau (non-perms) 

05 
20 
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20 
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65 
1 5 
20 
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60 
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$9 6 

$20 4 
$10 3 

$0 0 
$0 0 

$195 3 
$24 7 

$220 0 
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Travel 

EXXON VALDEZ TRUSTEE COUNCIL 

Supervisory tnps Cordova to Whittier, Valdez, Kod1ak 
Per d1em Included 

Contractual 
A1r charter for superv1sory tnps to hatchenes 
Off1ce rental (Valdez, Whltt1er) 
Vehicle Leasmg 

Commod1t1es 

Equipment 

Sampling gear, mclud1ng ram gear, kmves, balance, 
tweezers, sampling k1ts, gloves 

Proposed 

$9 6 

$12 2 
$50 
$3 2 

$10 3 

,----------------:~=------------i Project Number 
1 1993 Project TitleCoded W1re Tag Recovery 1n Pnnce Wilham Sound Pink Salmon 
~---------------~~A~\9~1e~n~cy~ _____ A_D_F_&_G _________________ ~ 

09-Jun-93 

FORM 3B 
AGENCY 
DETAIL 



TOTAL BUDGET- ALL CONTRIBUTORS COMBINED 

ProJect Descnpt1on Th1s proJect recovers coded-w1re tags from adult pmk salmon tagged as fry at four hatchenes 1n Pnnce Wilham Sound It makes estimates 
of Wild and hatchery catch contnbut1ons, total returns, and surv1val rates In season catch contnbut1on est1mates for hatchery and Wild f1sh perm1t f1shenes 
managers modify t1me and area f1shmg patterns to protect 011 damaged Wild pmk salmon stocks The proJect IS rece1v1ng funding from the Alaska Department of 
F1sh and Game, Pnnce Wilham Sound Aquaculture, Valdez F1shenes Development Assoc1at1on,and the Trustee Council There are details (forms 3A and 3B) for 
each agency attached 

Approved Proposed 
Budget Category 01-0ct-92 01-Mar-93 

28-Feb-93 30-Sep-93 

Personnel 0 $317 1 
Travel 0 $9 6 
Contractual 0 $204 
Commod1t1es 0 $10 3 
Equipment 0 $0 0 
Cap1tal Outlay 0 $0 0 

Sub-total 0 $357 4 
General Admm1strat1on 0 $31 0 

ProJect Total 0 $388 4 

Full-t1me Equivalents (FTE) 73 

Budget Year Proposed (FY 93- 01 Jan thru 30 Sept) Personnel 
Months 

Pos1t1on Budgeted 

For details, see 3A & 3B forms 

Total 
FY93 FY94 FY95 FY 96 FY 97 

$317 1 $39 4 
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$204 
$10 3 

$0 0 
$0 0 

$357 4 $394 
$31 0 
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ALASKA DEPARTMENT OF FISH AND GAME 

Project Description Th1s project recovers coded-w1re tags from adult pink salmon tagged as fry at 
four hatcheries 1n Prmce Wilham Sound It makes estimates of w1ld and hatchery catch contribUtions, total returns, 
and surv1val rates In season catch contribUtion est1mates for hatchery and w1ld f1sh perm1t fisheries managers 
modify t1me and area f1sh1ng patterns to protect 011 damaged w1ld pink salmon stocks 

Approved Proposed 
Budget Category 01-0ct-92 01-Mar-93 

28-Feb-93 30-Sep-93 

Personnel 0 $42 2 
Travel 0 $0 0 
Contractual 0 $0 0 
Commod1t1es 0 $0 0 
Equ1pment 0 $0 0 
Cap1tal Outlay 0 $0 0 

Sub-total 0 $42 2 
General Admm1strat1on 0 $0 0 

Project Total 0 $422 

Full-t1me EqUivalents (FTE) 07 

Budget Year Proposed (FY 93- 01 Jan thru 30 Sept) Personnel 
Months 

Pos1t10n Budgeted 

FIELD & CORDOVA OFFICE PERSONNEL 

Total 
FY93 FY 94 FY95 

$42 2 $394 
$0 0 
$0 0 
$0 0 
$0 0 
$0 0 

$42 2 $394 
$0 0 

$42 2 $39 4 
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Cost 
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20 
40 
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$9,709 
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$4,244 
$7,081 

$0 
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1 F&W Techn1c1an Ill - Cordova FY 93 Only- Includes Overt1me 
1 F&W Techn1c1an II - Juneau FY 93 Only- Includes Overtime 
1 F&W Techn1c1an Ill - Juneau FY 94 Only (3mm, $10 7K) 
2 F&W Techn1c1an II - Juneau FY 94 Only (2mm each, $14 21<) 
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PRINCE WILLIAM SOUND AQUACULTURE CORPORATION 

Project Descnpt1on Th1s project recovers coded-w1re tags from adult pink salmon tagged as fry at 
four hatchenes 1n Pnnce Wilham Sound It makes est1mates of Wild and hatchery catch contnbut1ons, total returns, 
and surv1val rates In season catch contnbut1on estimates for hatchery and Wild f1sh permit f1shenes managers 
modify t1me and area f1sh1ng patterns to protect 011 damaged w1ld pink salmon stocks 
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VALDEZ FISHERIES DEVELOPMENT ASSOCIATION 

Project Descnpt1on Th1s project recovers coded-w1re tags from adult pmk salmon tagged as fry at 
four hatchenes m Pnnce W1ll1am Sound It makes estimates of w1ld and hatchery catch contnbut1ons, total returns, 
and surv1val rates In season catch contnbut1on estimates for hatchery and Wild f1sh perm1t f1shenes managers 
mod1fy t1me and area f1sh1ng patterns to protect 011 damaged Wild pmk salmon stocks 

Approved Proposed Sum 
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Personnel 0 $249 $24 9 
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A. INTRODUCTION 

Recent wtld stock production m Pnnce Wtlham Sound (PWS) has mcluded from 800 to 900 

thousand churn salmon, 300 to 500 thousand sockeye salmon and 10 to 20 thousand coho and 

chmook salmon Up to 75% of wtld pmk and churn salmon spawn m mtemdal areas wtth the 

greatest proportion of mtemdal spawnmg occurrmg m streams flowmg mto the southwestern 

portion of PWS Oil from the Exxon Valdez Ozl Spzll (EVOS) was deposited m mtemdal 

spawnmg areas for pmk and chum salmon and may have adversely affected spawnmg success and 

early marme survival for these species m Prmce Wilham Sound (Sharr et al 1992, Willette and 

Carpenter 1993) In addition, emergent fry and srnolt of all salmon species from throughout PWS 

migrated through and reared m areas contarnmated by oil The suite of mJunes already Identified 

have led to a declme m the siZe and overall well bemg of wild pmk salmon populations and these 

effects may persist for several years Adult returns and tag recovenes for sockeye, churn, and 

chmook which return at older ages are not complete and the full extent of damage to these 

species IS not yet known Salmon stocks Impacted by the EVOS are heavily explmted m 

commercial, sport, and subsistence fishenes and theu restoration can most effectively be reallZed 

through stock specific management practices designed to reduce such explOitation on Impacted 

stocks The damaged populations eXIst m fishenes dommated by hatchery and w1ld stocks from 

unaffected areas of the Sound (Attachments 1 and 2) The management of thls miXed stock 

fishery has hlstoncally been based on mamtammg good temporal and spatial distnbution of 

spawnmg escapement for groups of stocks m eight maJor fishing d1stncts and Its success has 

rehed upon the manager's ability to control stock speclfic explOitation rates Restoration prem1sed 
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on such a management strategy Will requrre even more accurate mseason catch stock composttlon 

estlmates 1f lower harvest rates are to be acrueved for damaged Wild stocks versus ummpacted 

Wild stocks or hatchery stocks 

TJus project 1s des1gned to proVlde accurate, real tlme, catch contnbutlon estlmates for salmon 

stocks of Pnnce Wllliam Sound Accurate escapement estlmates from ongomg ADF&G 

escapement momtonng projects Will enable managers to 1dent1fy stocks wruch are expenencmg 

escapement shortfalls Accurate and tl.mely catch contnbutlon estlmates from tins coded-wrre tag 

recovery project will enable managers to 1dentlfy tlmes and areas where expl01tat1on on depleted 

Wild stocks can be mmuruzed and stlll pernnt the harvest of surplus hatchery returns Post season 

analyses of the catch contnbutlon estlmates together w1th results from salmon escapement 

enumeratlon projects will proVlde stock speclfic estlmates of total return and survtval and enable 

managers to assess the effecoveness of stock speclfic management strateg~es 

In the absence of 1mproved stock specdic management capablhtles afforded by thls project, 

salmon stocks m western PWS wruch have already been stressed and depleted by the oll1mpacts 

will potentlally be over explmted m the commerc1al, sport and subs1stence fishenes Populatlon 

levels of stocks may be reduced below those needed for rap1d recovery and m some mstances 

may result m V1rtual ehmmatlon of 1mpacted stocks If adequate stock momtonng programs are 

not m place, changes m fishmg effort to areas of less oll 1mpact could also result m over 

expl01tat1on of otherWise healthy, ummpacted stocks 
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The foundat:J.ons for tins project were firmly established m feastbihty studtes whtch were 

conducted begmmng m 1986 and extendmg through 1988 Dunng the damage assessment process 

large scale taggmg and recovery projects were mst:J.tuted and perfected by Natural Resources 

Damage Assessment (NRDA) Fish/Shellfish (F/S) Study #3 Damage assessment funds were 

expended for taggmg hatchery releases of sockeye, coho and chmook salmon m 1989 and 1990 

and releases of chum salmon m 1990 Tag recovery efforts for Wild and hatchery salmon were 

funded by damage assessment funds m 1989, 1990, and 1991 Some age classes of these tagged 

stocks will st:J.ll be returnmg m 1993 If recovery efforts proposed here are not mst:J.tuted m 1993 

Important restorat:J.on and populat:J.on momtonng data will be rrretnevably lost Fundmg was also 

provided for the Coghtll Restorat:J.on Project for 1993 In order to assess the success of tins 

project sockeye tags need to be recovered Without a method to segregate the Wild Coghill 

sockeye stock from the hatchery stocks there will be no way to determme the numbers of Coghill 

sockeye returnmg to Coghill Lake Therefore, we won't know whether the Coghill stock IS 

recovenng or whether It 1s st:J.ll decltnmg 

Results of tlns study will proVIde est:J.mates of hatchery and Wild stock contnbut:J.ons to 

commercial harvests, hatchery cost recovery harvests and hatchery brood stocks Stock specific 

catch contnbut:J.ons will be by date and fishmg dlstnct and will be used mseason by fishenes 

managers to reduce effort on damaged stocks and target effort on healthy hatchery returns Post 

season analyses of current year, as well as histone tag recovery data, will be coupled With 

escapement data for wtld stocks to make est:J.mates of wtld stock total returns and survival These 

data are 1mportant as a tool for assessmg the effect:J.veness of vanous management strategies Post 
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season analyses of taggmg data will also Identify trends m the temporal and spatial dtstnbutions 

of stocks m the fishenes These data are unportant for fishenes managers who must anticipate 

the effects of fishmg strategies m future years If depleted stocks are to be protected Stock 

specifiC management StrategieS for OUed populations and other populations affected by altered 

fishenes management will be developed usmg taggmg data m conJunction With escapement data 

S1m1lar analyses which mcorporated data from coded-wrre taggmg proJects funded by the Natural 

Resources Damage Assessment and Restoration processes were used successfully m the past to 

JUStify t.t.me and area fishery closures and effect.t.vely reduce explOitation on oiled stocks m 

portions of southwestern PWS m 1990, 1991, and 1992 Senous escapement shortfalls were 

avmded despite mtense fishmg pressure on surplus hatchery fish m adJacent areas 

B. PROJECT DESCRIPTION 

This proJect IS deSigned to provtde estimates of hatchery and Wild fish contnbutions to 

commercial and cost recovery fishenes m Pnnce Wilham Sound These estimates Will 

allow fishenes managers to morutor the stze and health of wud salmon populauons and 

lessen mterceptions of wud fish m miXed stock fishenes The project will be admmistered 

and supervised by the Alaska Department of Fish and Game 
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1 RESOURCES and/or SERVICES 

Sockeye Salmon Oncorhyncus nerka, Chum Salmon 0 keta, Chmook Salmon 0 

tshawytscha, and Coho Salmon 0 lasutch m Pnnce WJ.ll.lam Sound, Alaska 
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2. OBJECTIVES 

(1) sample 25% of the sockeye, chum, chinook and coho salmon catches from 

commercial and cost recovery fishenes m PWS for coded wrre tags, 

(2) sample approXImately 95% of the hatchery sockeye, chum, chinook and 

coho salmon brood stock m PWS for coded-wrre tags, 

(3) make mseason estimates of the temporal and spatial contnbutions of tagged 

hatchery stocks of sockeye, chum, chmook and coho salmon to PWS 

commercial and hatchery harvests based on the number of tags detected m 

adipose clipped fish which are recovered dunng catch samplmg, 

(4) provide timely mseason estimates of hatchery and wild stock contnbutions 

to harvests by time and area to fishenes managers so they can closely 

regulate explOitation of mJured wild stocks, 

(5) use data from fully decoded tags recovered from commercial catches, cost 

recovery harvests, and hatchery brood stock to venfy or adJust mseason 

contnbution estimates and, 
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(6) estimate manne survival rates for each umquely coded hatchery release 

group where possible 

3. METHODS 

a Tag Recovery 

( 1) Commercial Catches 

The Alaska Department of Fish and Game will oversee the 

recovery of coded-wrre tagged fish m commercial salmon harvests 

m Prmce Wilham Sound The recovery samples will be from a 

straofied sample (Cochran 1977) Fishenes will be straofied by 

dlstnct and discrete orne segments The recovery will be further 

straofied by processor as descnbed m Peltz and Geiger (1988) For 

each orne and area specific stratum, 25% of the sockeye, chum, 

chmook and coho salmon catch will be scanned for fish With a 

m1ssmg adtpose fin Catch samplmg w1ll be conducted m four fish 

processmg facilioes m Cordova, one facility m Whitner, three 

facthoes m Valdez and one facility m Anchorage When feasible, 

7 



samphng will occur at facilities m Kochak, Kenru. and Seward and 

on large floatmg processors All dehvenes by fish tenders to these 

facilities will be momtored by radio and by daily contact With 

processmg plant dispatchers to ensure that the catch dehvenes 

bemg sampled are d1stnct specific 

Scanmng commercial salmon catches for coded-wrre tags mvolves 

VIsual and tactlle assessments of sampled fish on a fresh-frozen hne 

for chpped adipose fins Techmcmns will sample fish on the basis 

of whether they have a good view of the ad1pose fin region 

(2) Hatchery Sales Harvests 

In addition to catch samphng at the processmg facilities, 

approXImately 30% of the fish m the hatchery termmal harvest 

areas will be scanned for fish m1ssmg adipose fms Because sales 

harvests are processed at the same processmg facilities as 

commercial harvests, methods and means of samphng sales harvest 

will be Identical to those descnbed for commercial catches 

(3) Hatchery Brood Stocks 
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Brood stock samplmg IS cnncal to estlmatmg hatchery and wild 

contnbunons Due to differentlal mortallty between tagged and 

untagged fish as well as differennal tag loss between release groups 

the tag expansion factor at release for hatchery fish may no longer 

accurately reflect the tag expansiOn factor m the adult populanon 

Theoretlcally, brood stock are composed of 100% fish which 

ongmated from the hatchery where samplmg occurs and are 

representatlve of returns from each fry release group Based on this 

assumptlon, tag recovery rates from brood stock can be used to 

adJust the ffiltlal tag expansiOns for each tagged hatchery release 

group For species such as sockeye, chum and chmook, which 

return at different ages, this brood stock mformatlon IS collected 

and accumulated and then applied when all age classes of each 

brood year have returned 

There W1ll be a brood stock tag recovery effort at each of the three 

hatchery facilines where tags were ffiltlaliy applied to sockeye, 

chum, chmook and coho salmon Techmcians will be statloned at 

each of these hatchenes to scan the brood stock dunng egg take 

After the salmon are manually spawned, techmcians will use VIsual 

and tactile methods to scan approXImately 95% of the fish Total 

number of fish scanned and total number of fin-clipped fish found 
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will be recorded on a dally basts Heads and theu correspondmg 

data sheets will be ptcked up on a regular basts and returned to 

Cordova for edttmg and sluppmg to the Juneau tag lab 

b Data Analysts 

Post Season Contnbut:lon Est:lmates 

The first step m the coded-wue tag analysis will be to estlmate the 

harvest of salmon from each tag lot, m umts of adult salmon 

Adult salmon from these tagged lots will be recovered m the 

common property fishery, the hatchery cost recovery fishery, and 

the adult brood stock For the hatchery stock, a mod1ficat1on of the 

methods descnbed man ADF&G techmcal report by Clark and 

Bernard (1987) Will be used The spectfic methods, estlmators, and 

confidence mterval estlmators are descnbed m ADF&G techmcal 

reports on two prevtous studtes of pmk salmon m Pnnce Wilham 

Sound Peltz and Getger (1988), and Getger and Sharr (1989) 

The baste pnnctple behmd the estlmates can be descnbed as 

follows The contnbutlon of a part1cular tag lot to a particular 
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fishery stratum, 1s estlmated by multlplymg the number of tags 

recovered m the structured recovery survey, by both the mverse of 

the proport:lon of the catch sampled (the mverse samplmg rate), 

and by the mverse of the proport:lon of the tag lot that was actually 

tagged (the mverse tag rate) The escapement (brood stock) of each 

tag lot will be estlmated usmg methods uruque to the partlcular 

situatlon After the contnbutlon to each fishery 1s estlmated for the 

tag lot, the survival (where estimable) IS estimated by summmg the 

estlmated harvest of the tag lot m each fishery, and the estlmated 

escapement (brood stock), and dividmg by the estlmated number 

of fish m the release group represented by the tag code 

Total catches stratlfied by week, distnct, and processor wlil be 

obtamed from summanes of fish sales receipts (fish tlckets) Issued 

to each fisherman The total hatchery contnbutlon to the 

commercial and hatchery cost recovery harvest IS the sum of the 

estlmates of contnbutlons m all week, distnct, and processor strata 

(3) 

where 
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~ - catch of group t fish, 

~ - number of group t tags recovered m zth strata, 

Nl - number of fish caught m zth strata, 

sl - number of fish sampled m zth strata, 

Pt - proportJ.on of group t tagged 

For sampled strata, we used a vanance approxtmat.Ion which 

tgnores covanance between release groups (Getger 1988) 

(4) 

The assumptions necessary to estimate C and the associated 

vanances and confidence mtervals are as follows 

(1) the numbers of tagged fish and untagged fish are known 

exactly, 

(2) the tagged sample of the ongmal hatchery tag group IS a 

simple random sample, 

(3) the tags do not affect the fish With respect to the Items 

under study (survival, turung, hommg, etc ), 
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(4) none of the tags or marks are lost, 

(5) the number of fish m the fishery and the number of fish m 

the fishery sample are known exactly, 

(6) the sample of the fishery IS a simple random sample (1 e 

every fish m the collection of fish under consideration has 

an exactly equal probab1hty of selection mdependent of 

every other fish m the sample), and 

(l) all marks are observed and all tags are decoded 

4. ALTERNATIVES 

The average tag recovery rate for all processors m a week 

and distnct will be used to estimate hatchery contnbution 

m catches dehvered to processors not sampled for that 

distnct and week Vmances associated W1th unsampled 

strata will not be calculated 

Some alternatives to the classic coded wtre tag recovery program which rehes on 
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fully decoded tags for mseason results have already been mcorporated mto tlus 

proJect Inseason contnbutlon estlmates m 1993 will be based on either the 

number of adipose chps or numbers of detected tags These numbers can be 

obtamed much more rapidly than mformatlon from fully decoded tags and will 

dramatically mcrease the speed of mseason data analyses However, thorough post 

season analysis of decoded tag data ts stlll essential to venfy and adjust mseason 

results 

Alternatlves to the coded wrre tag method of determmmg stock contnbutlons have 

been mvestlgated These alternatives mclude scale pattern analyses, otohth 

markmg, genetlc analysts, and run reconstruction modehng 

The Alaska Department of Ftsh and Game has mvestigated the possibility that 

natural differences may enst between hatchery and Wild fish wtth respect to 

growth patterns on scales or other hard body parts No discnmmatlng differences 

m natural growth patterns have been found On the other hand, mechamcally 

mduced thermal markmg of otohths holds great promtse as a future stock 

tdentification tool for Pnnce William Sound wild and hatchery stocks The tool 

has been used successfully on a smaller scale mother locatlons along the Pacific 

coast but has never been attempted on the massive scale which would be requrred 

m Pnnce William Sound 
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The concept of applymg d1stmct genetic marks to hatchery populations m Pnnce 

Wilham Sound has been suggested and may hold some prom1se as a future stock 

Identification tool However, such a mark would reqwre several generations of 

development time and 1t IS unlikely that Identification of the mark could ever be 

timely or mexpenslVe enough for mseason management use 

S. LOCATION 

Samplmg of salmon catches from commerc1al and cost recovery fishenes will 

occur m shore based processmg plants m Cordova, Valdez, Whlttler, and 

Anchorage There will also be samplmg m Seward, Kenru, and aboard floating 

processors If sigruficant numbers of Pnnce Wilham Sound salmon are processed 

at those locations Extraction and decodmg of tags will be accomphshed by the 

ADF&G coded wrre tag lab m Juneau All data analyses will be completed m 

Cordova with assistance from Anchorage based Alaska Department of Fish and 

Game b10metncs staff 

6 BENEFTIS 

Despite bemg numencally overshadowed by hatchery stocks m recent years, wud 

stocks of sockeye, chum, chmook and coho salmon are much more Important to 

the PWS ecosystem and contmue to play a Vltal role m the commercial salmon 
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fishery Sockeye, chinook and coho salmon also play Important roles m d1verse 

freshwater ecosystems around PWS Sustamed producuon of wild salmon 

populauons IS essential to the health and mamtenance of many other fish, brrd, 

marme mammal, terrestrial mammals and human populatlons winch reside m 

PWS 

Tins proJect will provide a tool for fishenes managers to use m efforts to protect 

damaged Wlld populations from commercial fishenes which target on large 

hatchery returns m western PWS Manne, freshwater, and upland ecosystems m 

and around affected streams and lakes will benefit as will local fishenes winch 

ulumately depend upon the restoration and long term health of wild populations 

7. TECHNICAL SUPPORT 

ADF&G will supply b10metncs support to ensure that proJect methods and data 

analyses will provtde mseason stock contnbutlon esumates at levels of accuracy 

and precision requrred for management of wild stocks m PWS 

8. CONTRACTS 

No contracts will be needed for tins proJect ADF&G will admmister and 
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supervise the proJect 

9. MITIGATION MEASURES 

No rmtigatmn measures are requrred for thts proJect 
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C. SCHEDULES AND PLANNING 

Date(s) Activity 

May 15 - Sept 30, 1993 

November 30, 1993 

January 15, 1994 

Tag recovenes m commercial fishenes, cost recovery harvests, 

and brood stocks Inseason catch stock composition estimates by 

time and area for management of commercial and cost recovery 

fishenes 

Draft summary report 

Fmal Report 

D. ENVIRONMENTAL COMPLIANCE/PERMIT/COORDINATION STATUS 

All samphng actiVIties for this proJect occur withm fish processmg plants or fish hatchenes and 

requrre no envrronmental compliance ADF&G will coordmate With PWSAC and VFDA With 

respect to locating samplers m therr respective fish hatchenes 
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E. PIDUORMANCEMOMITOIDNG 

ADF&G will be responsible for all data collection, analyses, and report wnting m tins proJect 

ADF&G Is also responsible for mtegration of Information from tins proJect mto therr mseason 

fishenes management decisiOns The ADF&G Pnnc1pal Investigator will design the study, 

oversee data collection, and provtde the ADF&G Area Management BIOlogist for salmon 

(Donaldson) With mseason catch contnbution estimates for hatchery and Wild stocks and make 

recommendations about management actions required to reduce expl01tat1on on damaged wild 

stocks 

The Prmcipal Investigator (PI) for the proJect Is a Fishenes BIOlogist ill (Sharr) with the Alaska 

Department of F1sh and Game The PI will be responsible for wnting project operational plans, 

admm1stermg proJect budgets, quality control of data collection, supervismg data analyses and, 

co-authormg fmal reports The PI will be assisted by a Fishenes BIOlogist II Project Leader (PL) 

(Peckham) who will hrre proJect personnel, supervise day to day proJect operations, mamtam 

data quality, assist m data analyses, and coauthor final reports The PL will be assisted by a 

Fishenes BIOlogist I The PL will assume responsibility for day to day samplmg activities m 

Cordova, on floating processors, and at hatchenes The assistant will supervise samplmg 

actiVIties m processmg plants and the hatchery m Valdez Crews at each port City will have 

Fishenes Technician ill crew leaders The remamder of each crew will be Fishenes Technician 

I's and IT's Under the supervisiOn of the PL and the F1shenes BIOlogist I assistant a Fishenes 

Techruc1an ill m Cordova will conduct dally data loggmg, editing and archlvmg actiVIties The 
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PI or PL will v1s1t each port a nnrumum of once every two weeks to answer questions, and 

provide quahty control supems10n 

In the catch, termmal harvest, and brood stock, the total number of fish scanned and the total 

number of fish with m1ssmg adipose fms wlll be recorded The heads Will be removed from fish 

with m1ssmg adipose fins Each head wtll be tagged With umquely numbered strap tags 

Recovered heads will be assembled and pre-processed m the Cordova area office Heads Will then 

be sent to the FRED Dlvtston Coded-Wrre Tag Laboratory m Juneau for decodmg, and data 

postmg 

A statew1de coded-wrre tag lab 1s located m Juneau and operated by the Commercial Ftshenes 

Management and Development DIVISion of ADF&G Coded-Wire tag samplmg forms will be 

checked for accuracy and completeness Samplmg and b10logtcal data will first be entered onto 

the laboratory's data base Next, the heads will be processed This mvolves removmg and 

decodmg the tags, and entenng the tag code and the code asstgned m the recovery survey mto 

the database Samples will be processed wtthm five workmg days of recetpt Samplmg 

mformation and tag codes entered mto the data base will be ava11able for analysts the followmg 

mormng Data will be automatically transferred from Juneau to Cordova Electromc mml access 

from Juneau to Cordova will penmt raptd mseason transmission of decoded tag data from the 

tag lab back to the proJect PI's m Cordova who can then provtde mseason mformation to 

fishenes managers for mseason management actions Catch and samplmg mformation will be 

mtegrated wtth tag codes to automahcally calculate m-season and post-season hatchery 
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contnbutJ.on estJ.mates A histone database of coded-wrre tag mformatlon from Pnnce Wllham 

Sound taggmg and tag recovery programs will be mamtamed and will be eastly accessible by 

managers and researchers 

Personnel pohcy, purchasmg practtces, field camp operattons, safety procedures, and proJect 

admmtstratlon will be m comphance the ADF&G DIVISion of Commercial Fishenes Manual of 

Standard Operattng Procedures (SOP) Data collectton procedures are simllar to those used m 

NRDA F/S Study #3 These procedures have been thoroughly reVIewed by the NRDA peer 

reVIew process and approved by the Management Team 

F. PERSONNEL QUALIFICATIONS 

Fishenes BIOlogist ill Pnncipal Investtgator - Samuel Sharr 

Mr Sharr received a Bachelor of Sc1ence degree m biology from the Uruversity of Washington 

m 1968 He has been a research b10logtst for ADF&G smce 1979 and has worked on PWS 

salmon and hernng smce 1981 He assumed his present positlon as the ADF&G, DIVISIOn of 

Commercial Fishenes, BIOlogist ill, PWS Area Fm:fish Research ProJect Leader m 1986 In this 

capacity, Mr Sharr oversees all the salmon and hernng research conducted by the Division of 

Commercial F1shenes m PWS His mvolvement Wlth the PWS salmon escapement aenal survey 

program dates from the early 1980's Mr Sharr has supervised a total re-edlt of the histone aenal 
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and ground survey data and deSlgned a new RBASE data base for mseason escapement analyses 

Mr Sharr wrote the ongmal operatlonal plans for NRDA F/S Studies 1,2 and, 3 and has been 

the Pnncipal Investlgator for those projects smce therr mceptlon 

Fishenes Biologist IT ProJect Leader - Carol Peckham 

Ms Peckham has a Bachelor of Science m Wtldhfe Biology from the Umversity of Alaska and 

completed all course work requrrements for a Masters degree m statistics She has been 

employed by ADF&G smce 1984 As a college mtern for the ADF&G Stock BIOlogy Group, 

Ms Peckham gamed valuable expenence m a wide vanety of biological samphng and stock 

Identlficatlon techniques m Cook Inlet and Pnnce Wtlham Sound Ms Peckham has been 

mvolved m coded-wrre tag recovery actlvttles m PWS smce therr mceptton, and, smce 1987, she 

has been the Fishenes BIOlogist m charge of coded-wrre tag recovery operations for PWS 

salmon She has excelled m that capacity Her expenence mcludes superviSlOn of samphng 

actlvttles spread throughout south central Alaska She has co-authored several reports m the 

ADF&G Techmcal Data Report senes and she was a coauthor of the 1991 NRDA F/S Study #3 

mtenm status report 

G. PROJECT BUDGET (See attached) 
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Attachment 1 
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Ftshmg dtstncts and hatchenes of Pnnce Wtlham 
Sound, Alaska 
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Attachment 2 

• Thick 01 I Mats or Heavy OT ling 

0 Genera I OJ I Trajectory 

TraJectory of oil plume through Pnnce Wilham Sound, Alaska, 
1989 

26 



EXXON VALDEZ TRUSTEE COUNCIL 

Project Descnpt1on This project recovers coded-w1re tags from adult sockeye, chum, chinook and coho salmon tagged as fry at 
three hatchenes m Pnnce Wilham Sound It makes estimates of wild and hatchery catch contnbut1ons, total returns, 
and surv~val rates In season catch contnbut1on estimates for hatchery and Wild fish perm1t f1shenes managers 
modify t1me and area fishmg patterns to protect 011 damaged Wild pmk salmon stocks 

Approved Proposed Sum 
Budget Category 01-0ct-92 01-Mar-93 Total FY98& 

28-Feb-93 30-Sep-93 FY93 FY94 FY95 FY 96 FY 97 Beyond 

Personnel 0 $1060 $1060 
Travel 0 $1 1 $1 1 
Contractual 0 $2 8 $2 8 
Commod1t1es 0 $0 6 $0 6 
Equipment 0 $0 0 $00 
Cap1tal Outlay 0 $0 0 $00 

Sub-total 0 $110 5 $110 5 
General Administration 0 $15 9 $15 9 

Project Total 0 $1264 $1264 

Full-t1me Equivalents (FTE) 26 26 

Budget Year Proposed (FY 93- 01 Jan thru 30 Sept) Personnel 
Months 

Pos1t1on Budgeted Cost Comment 
FIELD & CORDOVA OFFICE PERSONNEL 
Program Manager 05 $3,750 
F1shenes Biologist II Project Leader - Cordova 1 0 $4,855 
F1shenes B1olog1st I - Cordova 00 $1,200 Overtime only 
F&W Techn1c1an Ill - Cordova 1 0 $4,908 Includes overtime 
F&W Technician Ill -Valdez 1 0 $4,908 Includes overt1me 
2 F&W Techn1c1an II - Cordova 80 $22,574 Includes overtime 
3 F&W Technician II - Valdez 65 $18,341 Includes overt1me 
1 F&W Techn1c1an II - Whittier 1 0 $4,147 Includes overtime 
1 F&W Techn1c1an II -Anchorage 30 $8,465 Includes overt1me 
1 F&W Technician Ill -Juneau 20 $7,120 Includes overtime 
3 F&W TechniCian II - Juneau 75 $25,523 Includes overtime 

,-----------=-=-=-------------1 Project Number 
'---------"-1-=-9-=-9-=-3-------------1 Project Title CWT Recovery m PWS Chmook, Sockeye, & Chum Salmon 

A enc ADF&G 

09-Jun-93 



Travel 

EXXON VALDEZ TRUSTEE CO 

Supervisory tnps Cordova to Whittier, Valdez, Kod1ak 
Per d1em mcluded 

Contractual 
Air charter for supervisory tnps to hatchenes 
Off1ce rental (Valdez, Whltt1er) 
Vehicle Leas1ng 

Commod1t1es 
Sampling gear, mcludmg ram gear, kmves, balance, 
tweezers, sampling k1ts, gloves 

Project Number 
1,-----------~19~9~3~-------1 Project Title CWf Recovery 1n PWS Chmook, Sockeye, & Chum Salmon 

Agency ADF&G 

09-Jun-93 

Proposed 

$1 1 

$1 2 
$0 6 
$1 0 
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