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MEMORANDUM 	 State of Alaska 

DEPARTMENT OF FISH AND GAME 

;:- ' .. ' ~·.. 

TO: --; ..Southeast Alaska Chinook DATE: May 24 , 1985 


,·.. · ,, Technical Team Members 

FILE NO.: Chinook Tech Team 


THRl:J;r 	 TELEPHONE NO.: 465-4160 

SUBJECT: Project Proposal 
Mate ri a1s Review 

FROM: · Jerry L. 

.,wf-:"'··· 
' PNP Hatchery Program 


·· · 'Division of FRED 

p~partment of Fish and Game 


Enc1osea·-for your review and comment are draft materials for e:Valuat i on of -,; 

project proposals to mitigate the number of chinook salmon in sbutheast 
Alaska in relation to the U. S./Canada Salmon Treaty . Also enclosed i s a 
revised page 12 of the 11 Notes on the Chinook Technical Team Meeting, 11 

April 24- 25, 1985. The enclosures were prepared by the writir:ig gr:O:Ups r1amed :J. 
~at __th.~.- AP.ril meeting. _,. Enclosures include: · .;, ., 	 t 

· (1) 	 "Chinook Hatchery Proposal Design/Cost Questionnaire, 11 dev·e-loped 

by Ben Pollard, Gary Freitag, and Bruce Bachen; 


( 2) "Survival Tables and Rationale for Chinook Fish Culture 

Strategies," developed by Alex Wertheimer , Gary Freitag, and 

Johnny Holland; 


( 3) 	 "Evaluation Process and Criteria for Natural Stock Interaction and 

Harvest Considerations (Objectives), 11 developed by Mel Seibel and 

Paul Kissner and adapted to computer by Chris Pace; 


(4) 	 11 Evaluation Process and Criteria Facility Production, 11 developed 

by the team and adapted to computer by Chri .s Pac.e, Alex 

~Jertheimer, and Johnny Hal hind ; 


... ( 5) 
.. 

11 - -Risk ·Factor Analysis -- Chinook Enhar,dement Alternatives, 11 

developed by Chris Pace . ., ,;__ · 
. --~ , .... . ; .. . . . 

. ~ .· 

( 6) 	 ' 
1Lightyear, 11 a functional description ..o:t·· computer software . 

..,,:...:;,. ·. 

As is noted above , num6·ers (3) and (4) criteria are display~d-.in an 

evaTuation mo de produced by Lightyear . 


·At the April meeting, five sets of evaluation criteria v,1ere established . 
They are : 

- ~ -(f ) 	 dperating Cost/Unit Produced ,-{. " 

(2 ) 	 Cap ital Cost/Unit Produced 
(j ) 	 Cul t ur al Flexibili t y (refer r ed to as "Production Desi gn' ': .in the 

enclosed Lightyear materials) . 

(4 )-~· \-\arv est Considerations 

(5) 	 Natural Stock Interactions 

02-001 A (R ev 10-84) 

http:display~d-.in


,., . 

Southeast Alaska Chinook -2 - May 24, 1985 

Technical Team Members 

The team discussed using Lightyear and the computer to aid in proposal 
evaluation. Various opinions were given as to how effective the software 
would be given the team's cha rge from t he Commissioner's Office . The team 
agreed that manipulation of criteria sets 2, 3, and 4 would lend itself to 
the Lightyear method, with the possibility of incorporating into the 
computerized system data from set 1 wh en projects are actually evaluated. 

The enclosure, 11 Cultural Flexibility 11 or 11 Production Design 11 is formatted 
according to Lightyear . This was done as a joint effort among Chris Pace, 
Alex Wertheimer, and Johnny Holland . The criteria included in 11 Harvest 
Considerations and Natural Stock Interacti ons 11 appears in two forms . Chris 
developed the evaluation matrix on Lightyear . Also enclosed is a draft , 
dated May 14, 1985, prepared by Mel Seibel and Paul Kissner, that does not 
conform exactly with Lightyear. Mel and Paul want the team to review all 
the evaluation materials and make final judgement on quantitative formulas, 
formats, etc . 

The team could not reach a decision at the April meeting on how to evaluate 
11 risk. 11 Alex said the paramount risk issue would probably be associated 
with experimental versus proven technology (i.e . , zero-check versus yearling 
releases) . 

Enclosed is a copy of a matri x , entitled 11 - - Risk Factor Analysis - - Chinook 
Enhancement Alternatives. 11 It sets up a theoretical, annual , smolt 
production scenario with technology alternatives with incumbent production, 
based on survivals, and capital and operational cost assumptions. The 
example used will provide a tangible exampl e for consideration of ris k. 

These are the pieces available to construct a project evaluation system. 
The team must determine whether more pieces are needed or something should 
be discarded. Please review the enclosures and make comments to me by 
June 10, 1985. When I receive comments , I will consider them and draft an 
eva1uati on tool which you wil 1 have an opportunity to revievJ and comment 
upon before it is sent to those with projects to propose. If you have 
questions, contact me. 

Thanks for your continuing cooperation . 

Enclosures 

cc: 	 S. Pennoyer 
Gear Groups 
NSRPT 
SSRPT 
Fishery Division Directors 



UNITED STATES DEPARTMENT Of COMMERCE 
National Ocean ic and Atmospheric Administration 

Enclosure 2 

NATIONAL MARINE FISHt:RIES SER VI CE -
Au~e day Labo~Jtcry 
P . O. Box 2101 55, Auke Bay, Alaska 99821 
907 789 7231 
\~es t er n Union Telex II (TWX) 5101000492Lay 16, 1985 

Mr. Jerry L. rr.:adden 

Alasl<".a Departrrent of Fish ar1d Gane 

?RED Headqu~xtcrs 

1255 West 8th Street 

P.O. Box 3-2000 

Juneau, P.._laska 99802-2000 


Dea.r Jerry: 

Enclosed are the tables that Johnny Holland, Gary Freitag and 

myself developed, surrmarizing available data on the various fish culture 

strategies we discussed at the S. E. Alu.ska Chinook 'I'echnical TeaIT\ 

neeting, ~.pril 24-25. Table 5 i s not yet canplete; Gary will fill in 

the missing data points for Neets Bay when the tubles are circulated for 

review by th.e Technical Team as a whole. 

I also attempted to write a rationale for our use of the available 

data for ass i gning surviva l assumptions to different culture strategies. 

'l'his text is also enclosed for review by the Technical Team. 

Sincerely, 

.'\l(~ 
L 

Alex C. Wertheimer 

Fishery Research Biologist 


Enclosures 



t=;.PPENDIX 1. DCCUMENTATION OF SURVIVAL ASSUMPI'IONS. 

The culture of d:irccok salrron in southeast Alaska, utilizing stocks 

native to t..rie region, is a relatively recent activity. The first 

releases of these stocks were in 1976. This short history, coupled with 

the long life span of these fish, results in a paucity of info:rnation on 

which to base survival assurrptions fer t.he various culture strategies 

proposed for chinook salrron enhancement. This appendix sumnarizes what 

data are available for estimating and comparing survival rates associat

ed with different culture strategies. 

In their natural environment in southeastern Alaska, juvenile 

chinook salrrcn generally spend a winter in their native rivers before 

emigrating in the spring to warine waters as a age-1 (yearling) srrolt. 

The standard approach to the culture of these fish is to raise them to 

srrolt in freshwater and release them to tl1e marine environment at a tine 

consistent with the wild srrolt emigration pattern. In the formulation 

of survival assumptions, the technical team decided that the FRED 

standard assumptions for freshwater hatchery survival from egg to fry, 

and fry to smolt, were reasonable and acceptable without further 

documentation here. 

I. Return Rates Of Yearling Smolts 

The proportion of fish returning to catch and escapement is the 

nost critical assumption affecting the estiirated production of a srrolt 

facility. Retu:rn rates to date for southeast Alaska chinook saJ.m:m, 

combined across stock and facility for the brood years for which we have 

CQT4_)lete returns, have averaged 3.0% for yearling srrolts (Table 1). We 

therefore used this rate as our standard assuniption for yearling srrolts. 

We r ecognize that inclusion of returns (or lack of returns) from the 

initial releases from Snettisharn and from releases of Situk stock fish 

roay cause a downward bias to tlus estimate . Stock selection and facili

ty ur:;grade will presunBbly eliminate such p:::,or returns. Conversely, the 

ver-1 high returns of the 1976 brood may have been anorrolous, c1I1d :te 



Table 1. Return to catch and esca~nt of age-1 hatchery srrolts from 
southeast Alaska s tocks. Data are for srrolts cultured in 
freshwat er and r e l eu.sed i n mi d- t o late May . 

Brocd Facility Stock Pelease Size Percent 
Year Date (g) Bet.urn (1) 

1976 Little Port Pr.ct 5/ 10 /78 64.7 10 . 2 
Walter Chickamin 5/11/78 64.2 12.1 

1977 Little Port Unuk 5/15/79 37.1 1. 4 
Walter Unuk 5/15/79 12.1 0.6 

Deer Mtn. Unuk 5/15/-30/79 28.1 1. 2 

Snettisham Situk 5/09/79 7.4 0 
lmdrew Cr. 5/09/79 7.9 <0.1 

1978 Little Port Unuk 5/15 /8 0 31. 4 2.5 
Walter Unuk 5/15 /80 10.0 1.0 

Situk 5/15/80 35.6 0.1 

Deer Mtn. Unuk 5/15/80 16.0 3.9 

Average across brood years, facilities, and stocks 3.0 

(1) Recoveries of fish returning the sane year as release (mini-jacks) 
were not included in the computation of return rates. 



causing an upv;-ar d bias to tl::.E: estimat e. If we exclude the Snettisham 

and SituJ< stock re l eases, and t he 1976 brood returns, t he e1.verage return 

rate is 1.8%. We have used this f igure as a "worst case" ass1.nnption for 

yearling srrolt production. 

Timing of release of yearling srrolts can have a significant effect 

on return rates. In cur compilation of yearling smolt returns, we 

listed in Tabl e 1 r etun1s for rel eases in mid-to l at e tviay . In corrpari

sons of the effects of release timing on survival of yearling srrolts at 

Little Port Walter, releases in wid-April had 2-6 fold lower returns 

than that of similar fish released in mid-:tv'.ay (Table 2). Because of 

these results, we consider it necessary that projects considering 

yearling srrolt releases have f acilities for retaining the yearlings to 

at least the mid-~,ay tirre window. Such f acilities could involve either 

freshwater or estuarine holding. 

II. Age-0 Sm:Jlt Production and P£turn Rate s 

We found that the data availabl e for deterwining a survival esti

mate for age-0 smolts were scattered and confusing. There have been 

releases of age-0 SIIDlts that have been very successful, ranging from 

1.1 to 6.5% (Table 3). Unfortunately, there were no releases of age-1 

srrolts in 1976 and 1977 to compare with the successful releases of age-0 

srrolts from Crystal Lake Hatchery in those years. In the 1978 release 

year, age-0 smolts had 20-100 fold lower survival rates than yearling 

srrolts (Table 3). In the 1979 r e l ease year, one r e l ease of age-0 srrolts 

did as well as the yearling srrolts; the ether r elease s had 2-10 fold 

lower survival than did the yearling srrolts (Table 3). If we define a 

successful release as >l. 0% retw:n, then the successful releases of 

age-0 srrolts had certain char acteristics in comron: 1) t he fish wer e 

relea.sed prior to t he summer solstice ; 2) the fi sh exceeded 10 g at 

release ; 2J1d 3) heated wa t er was required t o attai n the l ar ge s i ze . All 

other relec1ses of age-0 sno lts, with one exception, had r eturn rates of 

0 .5 or l ess, and rrost had return rates of <0.1 (Tabl e 3). The one 

http:mid-:tv'.ay


Table 2. 	 Comparison of different release timing on returr, tc catch and 
escapement of age-1 (yearling) srrolts, reared in freshwater 
and rele ased from Littl e Port Walt e r. 

Brood Stock Size Release Percent 
Year (g ) Date Return (1) 

1976 ChickarrQn 

Unuk 

1977 Unuk: 

Unuk: 

large 
srrolts 

small 
srrolts 

72.2 
64.2 

64.8 
64.7 
82.8 

37.1 
37.1 

11. 2 
12.1 
17.3 

4/12/78 
5/11/78 

4/ 12/78 
5/10/78 
6/07 /78 

4/17 /79 
5/15/79 

4/ 17 /79 
5/15/79 
6/16/79 

3.1 
12.5 

2.1 
10.2 
7.4 

0.6 
1. 4 

<0.1 
0.6 
0.6 

(1) Recoveries of fish returning the same year as release (mini-jacks) 
were not included in the corrputation of return rates. 



Table 3. P.eturn r ate to catch and e scapement c f age- 0 srrolts from 
southeast Al aska stocks , compared {where data exists) to t he 
return rate of age-1 snnl ts r e l 8ased in the sarre year. 

Release Facility Stock Srrolt P.el e2.s e Size Percent 
Year Age Dat e (g ) Return (1) 

1976 Crystal Lake Chickamin 
Nakina 

0 
C 

6/15 
6/17 

15.1* 
19. 2* 

1. 2** 
1.5** 

1977 Crystal Lake l'mdrew Cr. 0 6/20 11. 4* 6.5 

Little Port 
Walter 

Chickamin 0 8/21 36.0 1.2 

1978 Little Port 
Walter 

Unuk 1 
1 
1 

5/10 
5/13 
6/07 

64.7 
64.5 
82.8 

10.2 
12.1 
7.4 

0 
0 
0 
0 
0 
0 
0 

5/09 
6/04 
7/02 
7/02 
7/31 
8/31 
9/28 

6.5* 
8 .0* 
4.7 
5.8 

12.0* 
25.3* 
36.4* 

0.4 
0.4 

<0.1 
<0.1 
<0.1 
0.1 

<0.1 

Crystal Lake Andrew Cr. O 5/ 22 7.8* 0.5 

1979 Little Port 
Walter 

Unuk 1 
1 
1 
1 

5/15 
5/15 
5/15 
6/16 

37.1 
11. 8 
12.3 
17.1 

1. 4 
0.6 
0.5 
0.6 

0 
0 
0 
0 
0 
0 
0 

5/15 
5/15 
5/15 
5/15 
6/1 8 
7/09 
8/ 02 

11.5* 
6.3* 
3. 8* 
2.7* 
4.8* 
3.6 
6.4 

1.1 
0.3 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

Crystal Lake Andrew Cr. 0 5/15 4 .2* <0.1 

(1) Recoverie s of fish r eturrri.r;g the sarre year as release (mini-jacks) 
were not i ncluded in the computati on of retun1 rates. 

* Heated water used during fry t o smolt r earing . 

** Rack returns only ; no fi shery c1at2. available . 



except i on tr:: this qer '.e r alizat i on , ,;c. f' tte 1. n ,xt.u:::n frorr, l&rge (36 g ) 

fish rel eas ed from Little Port Wal t e r i n l a te August. All other 

r e lease s afte r the sol stice, however , have been failures. 

Base d on this information , v1e think that rel eases by the summer 

solstice of age-0 S110lts ave r agi ng a t l east 10g should have return r a tes 

of 1. 0% or higher . We think that the surviv a l o f yea.rling srrolts will 

be highe r than age-0 srrolts r e l eased i n the sarre year; thi s has been the 

case for coho sa1mon in experiments in Alaska illld Canada. Because of 

t he variation in the return rates o f age -0 and age -1 fish released in 

the sane year , it is difficult to estimat e relative survival assump

tions. We arbitrarily assigned age-0 survi val as 0. 4 of yearling srrolt 

survival, or 1. 2% a s the standard a ssurrption for age-0 srrolts. Because 

of the high failure rate for various exper imental rele ases of age-0 

srrolts docurre nted i n Table 3, we sel ected a "worst case" a ssumption o f 

0.1%. 

As noted above, to attain a 10g or l a r ger srrolt in the appropriate 

time window require d the use of heated water during fres hwater r earing 

of the f ry. Heating lar ge quantitie s of wat er is prohibi t i ve l y e.xpen

sive. over the last few years, an a lternate approach has been develop

ed, whereby the fry are trans ferred from freshwater to estuarine netpens 

at a size of 4-5 g, and culture d i n the warmer estuarine vraters for the 

final 2-4 v,ieeks prior to rele ase. This a pproach has bee n applied for 

two years at Deer Mounta in hatchery and one year a t Neets Bay hatchery 

(Table 4). The minimum criteria for s ize and tirre at release of age-0 

STIDlts were not attained for the 1983-brood release at Deer Mountain, 

and were only narginally r eached for the 198 2-brood r e lease a t Dee r 

V:ountain and the Neets Bay r e l e ase (Tabl e 4 ) . 'I'he re are refinements to 

this culture strategy that may i ncr eas e the feasibility of growing 

adequa te age-0 srrolts, such as earl y ovulation of spawners using 

horrnones and photoperiod control, l ow- volume heating of r ecycl ed 

incubation wat e r t o speed embryo deve l opment , and earlie r transfer t o 

seawater. We pre s e nt the dat a in Tabl e 4 not t o discourage continue d 

research i nto the cult ure of age- 0 srrolts, but to under scor e that t her e 

is Et degree of uncerta inty a s to t he potentia l p r oductivity o f this 

strategy. 
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Table 4 . Size and date of releases of age- 0 .s1:ol ts from facilities 
using short-tenn rearing in estuarine netpens for increasing 
growth relative to ambient freshwater rearing. 

Facility Brood Stock Si.:--:P. P..t Release 
Year Rel E-:ase (g) Date 

Deer Mountain 	 1982 Unuk 9.23 6/20/83 
1983 Unuk 6.50 6/29/84 
1983 Unuk 5.90 6/29/84 

Neets Bay 	 1983 Unuk 11.0 6/25/84 



III. Culture Of Subyearlings To Sr.olt In Estuarine Net Pens 

}mother culture strategy that h2.s been discussed as an alternative 

to freshwater husbandrJ of yearling srrolts is the rearing of subyear

li:r.gs in e stuarine :-1.etper.::o cvenvi nter, unti l n :? lh, se a s SITOlts thR 

follcwing spring. For five ex.Ferimental groups of subyearlings held 

overwinter in the estuary a t Little Port Walter, survival to srrolt 

ranged from 80%-9 2%, and &veraged 87.3% (Table 5). Survival of compar

able groups in freshwater averaged 95.5%. Although survival ,vas highe r 

in freshwater, survival in the netpens is acceptable, considering the 

low cost for inq:,lernenting this culture strategy. The estuary at Little 

Port Walter has a physical configuration that constricts the dispersal 

of freshwater flowing into the estuary, so that a layer of l0t1 salinity 

water is usually present. We also have survival data for this culture 

strategy f rom Neeb,, Bay, where there is not as distinct a natural layer 

of low-salinity water. Survi val of 1981 brood chinook salrron at Neets 

Bay was 71% for fish overwintered in netpens (Table 5). However, since 

the 1981 brood, freshwater ms been piped to the pen site to rroderate 

salinities. Although no additional chinook subyearlings have been held 

overv,inter at Neets Bay, survival of coho salrron subyearlings increased 

from 55% for the 1981 brood to 92% for the 1982 brood. This increase in 

survival erriphasizes the importance of the availability of low salinity 

water, either due to natural occurrence or rrcdification by piping 

freshwater, for the successful rearing of subyearlings to smolt in 

estuarine net pens. 

We assumed that the marine survival of yearling SITOlts released 

from estuarine netpens would be equivalent to that of yeurling srrolt.s 

released from freshwater. In fact, the return rates for srrolts released 

from netpens was 10-20% higher than freshwater srrolts tor two stocks of 

1976 brood chinook salrron (Table 5); therefore our assumption can be 

considered conservative. 
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Tabl e 5. Survival of subyea r ling chinook salrron he ld ove:nvir,ter in 
estuarine netpens, compared with f ish reared overwinter in 
freshwater. Overwinter survi val data for 1981 and 1982 brood 
coho salrron at Neet s Bay are included to demonstrate the l ow 
survivals associated with this culture strategy where salini
ties are net n-o c'.:i.: ied by either natural :'.:reshwater flow or 
piping freshwater. Subsequent to the 1981 brood , salinities 
at the Neets Bay pen-rearing site have been rrodifi ed by piping 
f r eshwater to the net complex. 

Brood Steck Overwinter Transfer of Size at Ovenvinter % 
Year Culture Subyearlings Srrolt Survival Return 

Strategy Date Rel ease (g) % (1) 

Little Port Walter 

1976 Unuk Estuary 
Freshwater 

33 .4 
33.6 

65. 5 
64.7 

Chickamin Estuary 
Freshwat er 

35 .7 
36.0 

84.6 
64.2 

1981 duckamin Estuary 
Freshwater 
Estuary 
Freshwater 

7. 4 
7.4 

14.7 
15 .7 

26.0 
14.7 
44 . 9 
25.7 

1982 Chickamin Estuary 
Freshwater 

16.7 
16.7 

54.1 
27.2 

Unuk Estuary 82.3 275.7 

Neets Bay 

1981 Unuk Estuary 
Freshwater 

? 
? 

9/ 1 
? 

1981 Coho Estuary 
Freshwater 

? 
? 

9/1 
? 

1982 Coho Estuary* 
Freshwater 

14.0 
? 

9/1 
? 

92.2 
94.1 

91. 7 
96. 9 

80.0 
91.1 
89. 1 

100.0 

85 .1 
95.6 

85.9 

152.0 
? 

? 
? 

? 
? 

12.1 
10.2 

13 . 8 
12.5 

71.0 
? 

55.0 
? 

92.0 
? 

(1) 	 Recoveries of fish returning the same year as release (mini-j acks) 
were not included in the computation of r eturn rates. 

*Salinitie s at pen site rroderated \.lith freshwater. 
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IV. Stocking Fry In Lakes And Str eams 

chinook salrron fry into lake anci stream systems, where the fry presurrab

1 y l~.tilize ur.e:>,."Ploi t ed habitc1t, e:rc,:-i to sim l t , and e..migrate vol i tional1

ly. Because hatcheries can produce larger nurrbers of fry than they can 

grow to srrolt, stocking of ' extra ' f iy could be a cost-effective way to 

increase hatchery productivity. Because all hatcheries have the 

potential to grow fry for st ocking in e,'Ccess to their srrolt capability, 

we limited crediting additional pr oduction potential by stocking to 

facilities designed with incubation and rearing nodules for culture of 

specific stocks in isolation fran the gener al hatchery fish populations. 

Such isolation culture permits a wider variety of stocking opr..ortunities 

in tem.s of minimizing t.he possibility of spreading hatchery diseases 

via stocking and in t enns of t he stocks that can be considered for 

stocking. 

Research into the effectiveness of stocking is in progress for both 

stream and lake wat ersheds. The paucity of data from which to assign 

survival assumptions underscores the critical need for such research. 

There is so little information available on the survival of juvenile 

chinook salrron in southeast A..laska streams or rivers, for either wild or 

stocked populations, that we considered this category completely experi

mental, and assigned no survival values or stocking densities for stream 

stocking. Such is also the case for stocking chincok salrron fry into 

lakes with corrplex endeniic fish comnunities, ult.hough \ve did arbitrarily 

assign a value of 11% in our survival table, at a stocking density of 

500 fish per acr e. This sur vival f igure is based en the standard FRED 

survival assumption of 10% for chincx:ik from fry to s:m:>lt in wild 

habitat, adjusted upward for the higher surviva.l in the hatchery from 

errergent fry to fed fry. The stocking density is a conservative applica

tion of the lake stocking research for barriered lakes with simple or no 

endemic fish r::opul ati ons. 
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For such ba.rriered lakes, there are some data dvailable for chinook 

salrron, and sorre anal ogous data for coho s alrrcn. Chinook s2,lrron stocked 

at relatively high densities (18 47-1908/acre) in 4- acre Tranquil I.ake 

and 8-acre Larry Lake had surviva.l rates to srmlt of about 40% (Table 

6). Coho salm::m stocked an even higher c~ensity (3500/acre) in Tranquil 

Lake survived at a similar rate. Ho...."'ever, 38-acre Ludvik Lake could not 

sustain the high stocking density. Of the coho salrron stocked in Ludvik 

Lake at 2500/acre, only 6.5% slL..rvived to srrolt (Table 6). Coho salrron 

stocked at low or moderate densities (600-1170/acre) have survived to 

srrolt at rates of 53-78%, except for Elfendahl Lake (Table 6). Although 

the fish were stocked at a density of only 145/acre, they were heavily 

infested by a cestode parasite, and only 6.7% survived to srrolt. 

Current research on 1983 brcod chinook salrron stocked in Osprey 

Lake indicates the chinook salrron can utilize the food resources of the 

lake effectively. Su:r:vival to srrolt of 50 % at stocking densities of 

600-800 per acre should be attainable. However, ce stcde infestation is 

causing significant rrortality of tli.e chinook salrron juveniles in Osprey 

Lake. Until we determine what the factors are that control whether and 

when a particular lake is "hot " for cestodes, we a lso rrost assume a 

"worst case" survival of 7%, comparable to the Elfendahl Lake situation, 

may also occur. 
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Table 6. 	 Survival to srnolt c f chinook and coho saJrron fry stocked in 
lakes in barrier ed l2kes in southeastern Alaska . 

Lake Surface Species Stocking Density Survival To 
Area (acres ) (Fry pe r acre) Srrolt (%) 

Tranquil 4 Coho 3500 37.4 
Chinook 1908 41. 9 

Larry 8 Chinook 1847 37.9 

Ludvik 38 Coho 2700 6.5 

Osprey 235 Coho 1170 53.0 

Sea Lion 19 Coho 800 78.2 
Cove 

Banner 160 Coho 600 67.6 

Elfendahl 795 Coho 145 6 .7 
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DRAFT .. 6ENERAL CRITERIA - PROJECT DESIGN MINIMIZES NEGATI VE H:PACT 0~ PJ....ASl(A NATURAL srnrns 
-- - - ----- --·-----	 S-1 4 -85 

{IGHT 	- (HI6Hl 

NOTE: Impacts of project alternatives should be assessed individually and cUlilulatively 

for enha~nt projects in the sa:ne area. 


PROJECT DESIGN RATING IMPACTS ON NATURrt STOCJ{S (Examples of impacts) 

Excellent 100 

6ood 	 75 

Intentediate 50 

Poor 	 25 

(Unacceptable) 0 

N2gligible 
Negligible harvest impact 

, Negligible biological impacts 

Minir.ial 
• 0..."Casional harvest impact but only slightly hinders 


achievement of escapement goals of important stocks 

(excluding transboundary stocks) or significant 

impact on marginal, small stocks 


• Biological iapact minimal to negligible 

Moderate 
, Occasional harvest impact on natural stocks affecting 


escapement goal achievement but not chronic probleM; 

opportunity for occasional rehabilitation of affected 

natural stocks if necessary 


, No significant impact on transboundary stocks 
• Occasional biological impact on natural stocks but no 


chronic loss of natural production 


High 
• 	Occasional to frequent harvest impact on ir.portant natural 


stocks significantly hindering achievement of 

escapement goals 


, Significant harvest or biological impact on transboundary stocks 
• Significant biological interaction 	and potential impact on 

natural stocks including juveni le int eractions in early 
marine areas 

Extt'e!!e 
• Frequent to continuous harvest impact which could threaten 


biological viability of i~portant natural stocks 

, Frequent to continuous harvest impact on natural stocks with 

no opportunity for rehabilitation and hence significant 
loss of natural production 

Significant impact on transboundary natural stccks 
Significant biological impact on i~portant natural stocks 

with probable loss in natural production 

RULE - Ratings below 'average · exclude alternati ve, 



DRAFTSUB-CRITERIA - BIOLOGICAL Ifl:PACTS 

JB-CRITERIA - PROJECT CESIGN 1mmmES PommAL BIOLOGICAL IhPACT ON IJATURft. STOCKS VIA ADllT STRAYING 

Considerations: Genetic dilution, disease, etc. 


Project Design Rating Impact on natural stocks 


Excellent 100 Negligible 

Sood 75 f:linil!lal 

Intermediate so ~erate 

Poor 25 High 

Unacceptable 0 Extrc-ille 

RULE: Ratings ~lOM average reject alternative. 


SUB-CRITERIA - PROJECT DESIGN mNH1IZES POTENTIAL BIOL06ICAL I~T VIA .JlNENILE INTERACTIDtJS 


)nsiderations - Density dependent early marine competition; 

Project Design Rating Irapact on Natural Stocks 

Excellent 100 1-!egligible 

Good 75 Minimal 

Intermediate so ~.oderate 

Poor 25 High 

Unacceptable 0 Extreme 

RULE: Ratings belO'~ average reject alternative. 
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L.ightvf.~ar SUBJEC T :Har v est Ob1ect 
+--------------------+------+------+ VERSIDN:lst Dra f t 

+--------------------+------+--·----+ 

trol l ril i ><-st ,::,cl-i. V s1z1 

trol l n1::,:;1 r--·i:: errn V 1 1L1\ZI 

-,c; 
n<;;:,t tr~rrninal 'v' .::,,_J 

.-,i=hi gh~-seas i nter V C ...J 

.-, c::· 
canad i i=, n inter V c_.__, 
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tr ,:, l l t e rr11i na 1 V .::i::, 
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i... i oh,t y ear 

• 

+-------------------+-----------------+ 
AL.TERi\lAT IVES 

------------------+--------- - - - --- --+ 
A 1 t erY1at i ve A f::xce 11 c;nt 

Alternati ve B 

Alt e rnat iv ,~ C 

+-------------------+-----------------+ 

SUB J ECT: Harves ~ O~J ect 
VER S IDN:lst Dr a f t 

+-------------------~ 
Harvestibilitv 

+-------------------+ 
excellent 


averaoe 


UY-1c1CCE-'Dt able 0 

+-------------------+ 

( ·
\. : ,. . · : . 1.: 



L..i c1h t v ear SLJ BJ EC l ;Ha rves~ O~J e c t 
VEF6 HJi' i: 1 st Ih ' F-\ f t 

C H I TE::!·~ XU>1 : i.: r,::, 11 nt:' a.r-t e rrii 

+-------------------+------ - -- -------+ 
AL T ERN AT I 'v'E::f:3 

-----------------+-------- ----- --- + 
Al terna t i v e A aver a ge I 

.1 
Al te rnat i v e B q,:,,:,d 

A l t e rnat ive C a vr=.•ragt"? 

+- ---- ---------- - - -+ 
Har v f.:.>Si:: i bi. lit y 

+---- ---- -- - --- - - -+ 
ex c e l 1 en t / 0 0 *· 
IJ ,:,,: ,d i- 7 
a veraCJe 7D 
o,:,,:, r ;z. 7 
unacceotab l e 0 

+-------------------+ ----------- - ----+ 
+------------- ------+ 

·,. J , . . 

·./f;{:;;~:});il2J+~ ';'. .··· ,. :;: •.;._· . ... 



·-· .L q · ~t VE•a. ( ' 

+-------------- -----+---- -------------+ 
l,,JCIRD~, 

------------------+---------------·- -+ 
A 1 t ernc:,t i ve r=i 

. ! 
Al ternativr,' B averdqe 


Alt r.:?rnat i VE! C g C:11::,rJ 


+-------------------+-----------------+ 

+-------------------+ 
Harve~tibility 

+----------------------+ 
excellent 

26 
averaqe 13 
OC1C1'(' 9 
unaccentable 0 

+-------------------~ 

.· .. : ~ ... .. : 



Li ph,tyear SUBJECT :Harvest ObJec t 

CRITERION: hiph-Eeas inter 

+-------------------+-----------------+ 
RLTERNATIVES 

------------------+--------- -------- + 
Alternative A Neqliqible 

A 1 t erY-1a ti ve B Negligible . 

AlterY-1ative C Moderat £~ 

+-------------------+-----------------+ 

VERSI0N:1st Draft 

cl 7)2 y&? 

+-------------------~ 
Imoact 

+-------------------~ 
Neg l i g i I:) 1 e 21i"* 
Minimal 
Moderate 

19,, 
Sionificant 6 
Extreme 0 

+-------------------+ 
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Liq h,tyear S UBJECT:Harvest ObJect 
VERS ION:lst Draft 

C i~ I TE F~ I UN : cana c1 j_ ,,\ n i. n t: !:' r C/ 1/;? :/8? 
+-------------------+-----------------+ 

ALTERl'-H~TIVES hltJ f~DS 

------------------+------ -----------+ 
Alternative A Moderate 

+---- - ------ --------+ 
R l t err,a t i ve B Minirii ,:;:~J Jmoact 

+-------------------+ 
Alternati ve C Minirnal Negl igible 2f?* 

Minimal I '1
Moderate / 3 
Sipnificant b 
Extrerne 0 

+-------------------+ 
+-------------------+--- --------- -----+ 

.,.. 
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Li gl·1.t year S UBJECT:Harvest ObJect 

CRITE RION: c ear conflicts 

+-------------------+------------ -----+ 
AL.TERNRTIVES 1,-.ICJRDS 

------------------+---------- -------+ 
Alternative A Negligible 

.I 

Al terY1at i VE~ B iY!c,der .:=.i.t e I 


Alternative C I\Je g 1 i g i bl e 

+-------------------+-----------------+ 

VERSIDN:lst Draft 

+-------------------+ 
Irnoact 

+-------------------+ 
Nec;1ligible ;;7 * 
Minimal 26 
Moderate It 
Significant q 
E x trer11e 0 

+-------------------+ 
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L :i. gh t ve ar ':;c.Jb J ::::C ·: · : ;- !.;·, :' V·,·:' '.'o c [ 1:J 3ect 

CHITEF°<lOi,: : trol.i 

+-------------------+------- - - - -------+ 
ALTERNAT IVES WORDS 

----------------·--+·------ -·-·--------···-·-· ·· -·+ 

Alternati ve A ooor 
i 

A 1 t erriat i ve D p()Ctl"~ 

Al terr,at i ve C unac ceota ble 

+-------------------+------- - -------- - + 

VE RSION :l st Dr aft 

+--------------- ----+ 
Harv e st:i bili tv 

+-------------------+ 
'2..~/

.-:: >< c: e 1 1 e n t / * 
good Z6 
avc:.=rage / 3 
oi:,,:1·,.-, 9 
u nacceot able () 

+-------------------+ 
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-----

DRAIF1f 
CRITERIA - PROJECT DESIGN MAXIMIZES ACHIEVH1ENT OF PRIMARY HARVEST OBJECTI VES 5 - l '-l - S ~ 
======--------

.DTE: As total abundance of north-r: i grating stocks increases, ch i nook fishing ti me for Southeast Alaska 

major mixed stock troll fishery will be prirJarily July and August (cajor coho season) 

and the winter fishery. 


SUB-CRITERIA - PROJECT DESIGN MAXIMIZES HARVEST OPPORTUNITY IN MAJOR MIXED STOCK TROU FISHERY; WT= (NED.) 

Project Design Rating Ha rvest Opportunity 

Excel lent 100 Excellent 

Good 75 Good 

Intermediate 50 Intermediate 

Poor 25 Poor 

Unacceptable 0 Unacceptable 

SUB-CRITERIA - PROJECT DESIGN fl\AXJIIIIZES TROLL HARVEST OPPORTUNITY IN NEAR TERNINAL AREAS; WT = (HIGH) 

Project Design Rating Harvest Op port ur1i ty 
.,, 

Excellent 100 Excellent 

Sood 75 . Good 

Average 50 Average 

Poor 25 Poor 

Unac:ceptable 0 Unacceptable 

SUB-CRITERIA - PROJECT DESIGN MAXIMIZES TROLL HARVEST OPPORTUNITY IN TERMINAL AREJ:l 

Project Design Rating Harvest Opportunity 

ExCEllent 100 Excellent 

Sood 75 Good 

Intermediate 50 Average 

Poor 25 Poor 

Unacceptable 0 Unacceptable 

----- 
RULE: Troll harvest opportunities in total belo~ intermediate reject propoc.,al, 

4 



DR#1~f1 

S- 14_ a~SUB-CRITERIA - NET HARVEST OPPORTUNITY FOR TERMINAL SURPLUS; WT = W.ED. l 

-------· 

Project Design Rating Harvest Opportunity 

Excellent 100 Fully adequate opportunity to harvest surplus return 
, Negligible or no impact on natural stocks via incidental harvest 

Good 75 

Average 50 

Poor 25 

Unacceptable 0 Insufficient opportunity to fully harvest surplus return 
, Significant impact on natural stocks via incidental harvest 

SUB-CRITERIA - PROJECT DESIGN MINIMIZES HIGH SEAS HARVEST 

Project Design Rating High seas harvest opportunity 

Excellent 100 tlegligible 

Sood 75 

Average 50 

Poor 25 Highest (relative to S.E. stocks high seas availability) 

Unacceptable 0 

5 



--------

SUB-CRITERIA - PROJECT DESIGN MINIMIZES ffi'HlDIAN HARVEST; WT. = (LOW) 
-----------·-------- ------·---

NOTE: Opportunity for Canadian harvest generally decreases with place~ent of 
hatcheries /releases from south to north. 

Project Design Rating Opportunity for Canadian harvest 

Excellent 100 Negligible Canadian harvest 

Sood 75 

Average 50 

Poor 25 Highest relative to other Southeast stocks 

Unacceptable 0 

SUB-CRITERIA - PROJECT DESIGN MINI~IZES CONFLICTS BETWEEN TROLL FISHERY HARVESTING PROJECT STOCKS 
AND OTHER GEAR GRCl.PS 

Project Design Rating Conflicts between troll and other gear groups 

Excellent 100 No conflicts anticipated 

Good 75 

Average 50 Occasional conflicts, generally available solutions 

Poor 25 

Unacceptable 0 Continuous, direct contact conflicts 

6 
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5- l .L\ - ei~ 
GENERAL FACTORS TO BE CONSIDERED FOR RATING PROPOSED CHINOOK 
ENHANCEMENT PROJECTS FOR POTENTI AL IMPACTS ON NATURAL STOCKS 

1.) Proximity of facility (or release) to natural spawning 

systems. 

2.) Relative size of proposed releases/returns relative to 

size of adjacent natural systems. 

3.) Projected sizes of releases/returns for all facilities 

in a specific area relative to natural stocks in 

the sarne area. 

4.) Ability to protect by regulation natural mature spawning 

chinook (e.g. well defined corridor and terminal areas) . 

1 




