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This r e p a e  represents a vol 

Relationships Stuay technical repart series psepamrcsdi f o r  the 
S u s f  tna Mydroelectric Broj act. The primam puwose o f  the 

X w s t ~ e m  Flaw Relationships ReporL and i t s  associated 

tecbbcal repart series i s  to present technical infomat ion  
and data m a t  reflect the  relative importanca o f  me varia~as 
fnte~actions mong V l a  prha ry  physical and biological 

esmpsnents of aquatic hnlsitats within Uae Talkeatrsa-toeDevil 
Canyon reach of  akne Susitna R i v s s .  The t a m  Flow 
Relatianships Piepozrt and its associated technical report series 
gar@ not intended to be an impacl: assessment. However, Ynese 

reports present a variety af nakural and wieh-projeet 
relationships that provide a quantitative basis to compare 

alte~native s L r a a f l o w  regimes, .conduct impact an2;lyses, and 
prepare mitigation plans. 

The technical report series is based on the  data and 

fix3dingla presented in a variety cf baseline data seeporsts 

prepared by the AlLaeka Dapa*:ment sf Fish and Came [WBF&G) 

Su Hprdro Awatic Study Team, R&H Consultants, E. Woody 
Trihay andl Associates (EWT&A) and the wetic Enviro 
%nf o m ~ t i o n  and Data Center (AEIDC) . The fnstream Flow 

Releatianships Report and its associated tcchical  raper$ 

series provide Lhe methodology and appropriate technical 

infomation for use by those deciding how best te operate! 
the  proposed Susitna Hydroelectric Proj  ect for  the bensf it 
sf both power produckion aria downstre= fish resources. The. . 

technical repse series is described below. 

This reporPs, prepared by Entr ix ,  Inc., 

censabidates fnfom,atisn on the  fish rasQurcos and habitats  

in the  Talkeetna-to-Devil Canyon reach o f  the  Susitna River 



irgraiPeilale t h ~ o ~ g h  Januaq  1985 t ha t  i s  currently dispersed 
araughauk 

repax%, being prepared by Harza-Ebasco an5 R&M Consultants, 
&@scribes such pftysical processes as: leesewair sedimentation, 
ekamel stability and groundwater upwelling. 

This repofi, being prepared by Harza-Ebasco, cansolidates 
@xisting infamation on water quality in %ha Susitna Basin 
and provides technical discussions s f  b91a potential for  
wim-pro3 act bieac lcltion of marcuq, lbnfPuencas an 
nitrogen gas eupsrsaturation, changes in dswnstrcsam 
nutrients, and changes in turbidity and suspended sediments. 
A draft  rapo* based principally on data and information 
that ware avail&lo through June 1984 was prepared in 
Nov@&sr 1984, 

prepared by AEIDC, canafsts o f  three principal components: 

(1) instream temperature modeling; ( 2 )  development of 

treqerature criteria For Susitna River fish stocks by 

species and life stage; and (3) evaluation of the infliuenees 
cof wieh-project stream teqeratures - on existing fish 

h-itats and natural  ice processes. A final report 
describing downstream teraperatures associated w i t h  various 
resewair operating scenarios and an evaluation of %has@ 
stream temperatures cn fish was prepared in October 1984. w 
draft reperl: addressing the  influence of anticipated 

with-project stream temperatures OPI natural i c e  processes 

was prepared i n  Noveeer 1984. 

8, Thi@ 

repoaPt, being prepared by Em&A, describes the availability 



~f v~arious &me@ e f  apa%ic: klabf $a% in the  

Talkesetna-ta-Devil Canyon r ive r  reach as a function a f  

aainstea discharge. 2L preXimina%y draf t  r ~ f  this repart i s  

sehaduled for  Harch a985 with a draft: f i n a l  r c p s ~  prepared 
in FII86. 

T h i s  repssPP: 

being prepared by BEIDC, Harza-Ebasco, and RhM Consultants 

w911 describe naturally oceunring i c e  processes i n  the 

naiddle river, anticipated eha~lges i n  those processes due tc 
project constmction and aperation, and d.iacuss me affects 

~f na%urally occurring and with.-project i c e  conditions on 

fish habitat. 
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arizes the wailable in famat ion  an fishesry 

r@naeuaPe@s and habitats sf  the Susitna River, w i t h  gz~ph: o%ta, $ 3 ~  

the river reach between Talkeatna and Dtavil Ciraycsn. E% i*s 

based primarily sw existing reps~s and analyses generater9 by 
Wkc3 feasibi l i ty  and Pieensing studies o f  the Sus:Ltna. 
Eydroelestrie Praj eet , wiVl a lesser dependlance en additional 
g e e i n a n t  infanmati on f a  me literature. The objective of  tine 

repol4 is Lc synthesize and s arf ae infomation to deseribe 
7 &iae B i c l s r ~ y ,  raliative abundance and seasswal habitat 
u%ilization o f  hpor-tant fishem resources. &a a pa* of the 

%sbpi%rea Flow Relationships (XFR)  report s e r i e ~ ,  i n foma t i sn  
rhxcjd liere w i l l  assist in defining ma relat ionships 

between physical processes and fishery habitat in susibtna 
River basin, 

Since a e  report series provides important infomat ian  relaskive 
ta eke decision -king process, - is r"apoe fccuses en f%abitaets 
and species mast lijraly to he affected by the proposed project. 

Hast o f  ehe report: e~phasizes the Talkeetna-to-Devil Canyon 

reach [river m i l e  (RM] 98.6-1521 of +he Susitna River. 'This 

river reach exten4s fro= the proposed Devil Canyon dam s i t e  
atre= to ma eanfluencs of the Susitna and Chuhit9a 

river@ [ 98.6) .  Effects on habitats d 

prepssed project are eqectedl to be greatest within this reach. 
Downstream from Talkeetna, the inflow from m e  Talkeetna and 

~hulftna rivers i s  ewected tc reduce the  magnitude of changes 

in physical precesses under with-project canditions. 

This repart mphasi~es saalslon and important resident species, 
and their habitat utilization. Section 2.0 csntains a brief 
description of the project and project area and a slla+maphr of 

m e  studies that have been csnducted to date on the fish 

re.esourcas. In Section 3.0 the specie@ of the Susitna Rfvex are 

intraduced and their eoaranercialh, recreational and ;%&sisternee 



ueilization and impafiarnca are discussed. Ssctisn 4,8 

iearizes inforntation on the species bfc9.agy of the fish in 
%hc Gusitma River. H a i t a t  utilization by species/life stages 

ariaa,dl in Section 5.0. Sectisn 6.0 dissusses soma 
fackste that may affect fish production i n  freshwater a d  the  

Bu~itwa River drainage. 



The Sugldtna R i v e r  flows apprsximately 318 mixas ( 5 3 0  Ian) and 
2 drains about 19,600 sqIuare m i l e s  (50,900 kan ) frcn t h e  terninus 

o f  h e  Susitna Glacier in the Alaska, Hsrantain Range to Caok 

Eabrt (Figure 1). The study area for  the Sueitna Plydroelestric 

Bre J ect  includes the Susitna River mainstem, side channels, 

sloughs, and tributaries. A diagram and description of  habitat  
categories o f  the Susitna R i v e r  is presented in Piguse 2 .  

The Alaaka Power Authority (ASA) has proposed construction of 
t w o  dams on the Susftna River: Watana Dan (RM 184) and Devil 

Canyon Dam (RM 152). The project  would reduce streamflows 
during the s er and increase thea~ during the wintar.  
Suspended sediment levels, turbidity and water temperatures are 
ewected to follow similar pat terns  (reduced levels i n  summer 
and increased levels in winter). Details of dam construction, 

operation and expected changes to awatic habitats and fish 

resources are presented by Acres American (1983a,b). 

Fish and aquatic habitat investigatioas have been conducted on 
the  Susitna River for eleven years to evaluate the  proposed 

hydroelectric proj ect . Beginning in 1974, studies were 

conducted to describe and quantify fish resources, aquatic 

habitats aria habitat utilfaatian, In 1980 the Susitna 

~ydroelectric Project Aquatic Studies Program was initiated. 

Baseline data collection on fish and aquatic habitat  resources 

was divided i n to  three groups: Adult Madrolnous Fish Studies 

(a), Juvenile Madromnous and Resident Fish Studies (RJ) , and 
~qt la t i c  Habitat and Instream Flow Studies ( M ) .  

The objectives sf  the  three groups of this continuing program 

are z 

(1) BA - deternine the seasonal distribution and 
relative abundance of adult anadromous fish 







gepu%ations produced within  the Susitnta R i v e r  

drainage ; 

(2) W - delemine the seasonal distribution and 
relative abundance? o f  selected resident and 
jwenile anadrsmaus fish populatisns wikhin the 

Susitna Rivcr drainage; and 

(3) Iw - characterize the  seasonal habitat 

rewirements of selected anadromous and resident 
F i s h  species within the Susitwa River drainage. 

ary  of the s i p i f i c a n t  accomplishments to date by the 

three sections of ADFbrGBs Su Hydro Croup is outlined below. 

a. Documented migrational timing o f  salmon m n s  in the 
Susitna Rivere 

b. Estimated population s i z e  and relative abundance of 
salmon in sub-basins of the Susitna River. 

c. Estimated t o t a l  slough escapements f o r  salmon in 
sloughs upstream of RM 98.6. 

d. Estinetsd relative abundance of spawning salmon in 
tributaries upstream of RM 98.6. 

a. QuaPltibieel selected biological characteristics fo r  

salmon stocks in the  Susitna River (i.e. sex ratis, 

f ecundbty , age and length) a 

a. Estimated population s i z e  far A r c t i c  grayling 

gopulatierms i n  the proposed impoundment areas. 



be Xdentlfisd impartant @pawing areas far  selectea 
resident-. species. 

c. E s t i m a t e d  the  relative utilization a f  maerohabltat 
tmes for juvenile salmon and sehected resident 
species, 

d, Deva~oped habitat suitability criteria f o r  juvenile 
salmon* 

e. Estimated population s i z e  and suwival fa r  juvenile 
and sockeye. 

e. Defined outmigration t iming for  juvenile salmsn. 

a. Collected physical and chemical water quality data 

aescribing macrohabitat tmes. 

b. Identified aquatic macrohabitat types within the middle 

reach of the Susftna R i v e r  (RM. 98.6 - 152). 

ee Defined seasonal timing and utilization of adult salmon 

in macarshabitat types. 

6, Developed site-specific habitat responses to mainstem 

disct~arge. 

ee Developed habitat  criteria for  adult and juvenile 
salrrion, eulachon, Bering cisco, and selected resident 

species. 



f, Evaluated the passage of adult salmon into selected 

$. Canffmed the impsxtance of ground water upwelling f o r  

spaxming salmon in sloughs. 

Far a list of ABFhrC Susitna Eydrcs references, see Appendix A. 



3 , 0  XNmODUCTIQN TO FISH m S O m C E S  

3.P OmRV%E% OF XHPORTWT SPECIES 

P l s h e x ~  resources in the Susitna River coraprise a major por t ion 
o f  C 8 6 k  e ercial salmon hamest and provide fishing 
opp~rtunities for sport  anglers. Anadromous species that form 
t he  base o f  these fisheries include five species of Pacific 

salmon: chinook, eoho, chum, sockeye and pink. O t P k e r  

anadremaus species present in the Susitna River inelude 

eulackon and Bering cisco. 

The Susitna River is a migratianal corridor, sp ing area and 
juvenile rearing area for the f i v e  species of salmon from i t s  

point o f  discharge into Cook I n l e t  (RPI 0) to Devil Canyon (RM 
1521, where salmon are usually prevented from moving upstream 
by a high velocity barrier. Sloughs and tributaries provide 
most of the sparming habitat far salmon, while the wainstem, 
sloughs, and tributary mouths are impartant habi ta ts  f a r  
juvenile salmon rearing and overwintering (ADFfG 1984 a,b) .  

bmporlaat re~ident species found in %he Susitna R i v e r  basin 

include Arctic grayling, rainbow t rout ,  lake t r ou t ,  burbot, 
DoZ.ly Varden and round whitefish. Scientific and c 

of all fish species obserred in the Susitna River basin are 

listed in Tabbe 1, 

3.2 CONTRIBUTION TO @ RCIAXS FISHERY 

With the exception of sockeye and chinook salmon, the  majority 
af the upper Cook Inlet c ercial catch of salmon originates 

in the Susitna Basin (ADF&G 1984a). The upper Cook Irnlef: area 
is tha% portion of Cook I n l e t  north of Anchor Poi~nt and 

Chinitna Bay. The long-te average annual catch of 3.6 

naillion fish is worth approximately $17.9 million in 1984 

dollars tc the comercial fishery (X. Florey, ADFhrG, pears. 





2-984) . In recent years co 
ers of a a l m c l w  in the upper C~ak I n l e t  Eishery 

( F i p r e  3); over 6.7 million salmon were caught in 9983 and 

vver 6.2 &illion f i sh  in 1984. The Susitna River i s  the  most 
i~psrtant salmon-prcaducing aystem in -par Cask Inlet (ADFQIG 

1982a, 1984a, 1985) ; however, the  wanti ta t ive contribution o f  

the SusiQna Rives te the eomnercial. f isherly can only be 

apparaximated because of: 

o the  high numer o f  intramdrainage sp 
roaring areas; 

Q the lack of data cn other known and suspected 
salmon-producing systems in upper Cook I n l e t ;  

o the lack of stock separation programs (except f o r  

sockeye salmon) ; and 

8 overlap in the migration timing of mixed stocks 
and species in the Cook Inlet harvest areas. 

Tharsef ore, the estimates of contributions of Susitna R i v e r  

galman to the upper Cook I n l e t  fishery should be viewed as 

approximations. 

3.2.1 Sockeye Salmon 

The most important species in the upper Cook Inlet co 

fiehargr is sockeye salmon. In 1984, the total sockeye hawest 
sf 2.1 million fi.sh was valued at $13.5 million ( K .  Florey, 

BLDF&G, pers. com~. 1984). The commercial sockeye hawest has 
averaged 1.3' million fish annually in upper Cook Inlet fo r  the 
l a s t  3 0  years (Ta.:ble 2 ) .  The estimated contribution of Susitna 
R i v e r  sackeye to the cs ercial fishery is between 10 .to 3 0  

percent (ADF&G 1984a). This represents an estimated annual 

comescia1 havrves~t of between 134,000 to 402,000 Susitna River 
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YEAR 

COMMERCIAL CATCH OF UPPER COOK fNhET SALMON, 8954-1985. 





s~ckeya ovst the last 3 0  years. In 1983, the  upper CsoR Inlet 
sockeye catch was the highest in the 30 years o f  record (Figure 

4 ; Susitna River sockeye contributed approximately 500,001) 

fAsh te the total catch cf 5 millian (Table 3). 

Churn ~alrnan and coho salmon are about equal in importance i n  
t h e  upper Cook I n l e t  co ercial fishery and rank seconcl and 
t h i r d  i n  value after sockeye (K. Florey, ADF&G, pers. co 

1984). The upper C ~ o k  I n l e t  ch salmon catch has averaged 

659,000 fish annually sine. 1954 (Table 2 )  . The contribution 
o f  Susitna River c to the uppar Cook I n l e t  fishesy is about 
85 percent (ADF&G 1984a). This contribution represents an 
estimated annual ch h a n e s t  of 560,006 Susitna River fish in 

the commercial h a r ~ e s t  over the l a s t  30 years. In 1982, the 

Susitna River contributed approximately 1.21 million fish 

(Table 3 )  of the record harvest of 1.43 million chw salmon 

t&Xen in the upper Cook I n l e t  f i s h e q  (Table 2 ; Figure 5 )  . In 

1984, the t o t a l  c salmon harvest of 684,000 fish in t kLe  

ercial fishepy was valued at $2.0 million (K. Florey, 

ADFfG, pers, co 

3,2*3 Coho Salmon 

Since 1954, the upper Cook i n l e t  coho salmon c 
has a~leraged 264,000 fish annually (Table 2 ) .  Approximate!.y 50 

percent: of the co ercial coho harvest in upper Cook Inlet is 

from the  Susitna River (ADF&G 1984~) . This contribution 

represents an average annual Susitna River coho hawest o f  

132,090 fish in the comereial fishery over the l a s t  30 years. 
Pn  1982, the Susitna R i v e r  contributed an estimated 388,500  

fish (Table 3) to a record haroest of 777,000 coho taken by the 
upper Cook I n l e t  fishery (Figure  6). In 1984, the t o t a l  coho 

salmon harvest of 443,000 fish i n  upper Cook I n l e t  had a worth 

of $1.8 million (R.  Florey, ADFGG, pers. comm. 1984). 



GOMMERCtP L CATCH OF UPPER COOK INLET SOCKEVE, 11 954-11 983, 





COMMERCIAL CATCH OF UPPER COOK INLET CHUM, $954-1983. 



COMMERCIAL CATCH OF UPPER COOK. INLET COHO, 1954- 1983. 



Pin!% salmon ia the least ~ ~ a l u e d  of the comtterclal species in 

upper Coak Tnlet. The upper Cook Tnlet average annual odd-year 
haxvest o f  pink salmon since 1954 is about 120,000 fish, w i t h  a 
range o f  12,500 ta 544,000 fish. The average annual even-year 
kamest is approximately 1.58 million pink salmon with a range 
sf  0.48 to 3.23 million fish (Table 2 ;  Figtlre 7). The 

estimated ~ontributian of Susitna River pink salmon to t he  

upper Cock lnlct pink fishery i s  85 percent (ADF&G 1984a) . 
This represents an avorage annual Susitna ~ i v e r  contributian of 
0.10 million odd-year and 1.34 million even-year pink salmon to 

the upper Cook I n l e t  fishew over the  last 30 years. In 1984, 

t he  t o t a l  pink salman harvest of  523,000 fish in upper Cook 

I n l e t  was worth an estimated $0.5 million (X. Florey, ADF&G, 

3 , 2 , 5  Chinaok Salmon 

ercial chinook harvest has averaged 19,200 fish 

annually in the upper Cook Inlet fishery over the l a s t  30 years 

( T a b l e  2 ;  Figure 8). Since 1964, the opening data of the 
ercial f i sheq  has been June 25. The Susitna R i v e r  chinsok 

pun begins in late May and peaks in mid-June. Thus, by June 25 
the majority of chinook have already passed through the area 

subject to co ercial fishing. Catches o f  chinook salmon have 
averaged 11,600 fish annually for the 20 year period of 

1964-1983. Approximately, 10 percent of the total chinook 

hawest in upper Cook I n l e t  are Susitna River fish (ADF&G 

1984a). This represents an average annual. contribution of 

1,960 chinook to the  upper Cook I n l e t  fishery f o r  the l a s t  30 

years, or 1,160 fish f o r  1964-1983. In 1984, the  8 , 8 0 0  chinook 

caught in the upper Cook Inlet fishery were valued at $0.3 

million (K. Florey, ADF&G, pers. co 



GOMMERClAt CATCH OF UPPER COOK INLET PINK, 4954-1983. 



YEAR 

COMMERCIAL C A T C ~ ~  OF UPPER COOK lldhET CHINOOK, 3954-1983. 



1 3.3 SPORT PHSRXgG 

Increases in papulation and tourism in Alaska have resulted in 
a growing demand fo r  recreational fishing. Recreational 
fishing i s  now eonsidered a dignilicant factor in t o t a l  
fisheries management, particularly in Cook Inlet where 

ercial and mon-csanmerciaf user conflicts have developed 

(Mills 1980) . The ~ l z s i t n a  River and i t s  major salmon aljd 

resident fish-producing tributary streams provide a 

anarlti-species sport  f i s h e q .  Since 1978, the drainage has 

accounted f o r  an average o f  127,100 angler days o f  sport 

fishing effort, which is approximately 9 percent sf  the 
1977-1983 average of :L. 4 million total angler days for Alaska 
and 13 percent o f  t h e  1977-1983 average of 1.0 million total 

angler days for t he  Southcentral region (Mills 1979, 1980, 

1981, 1982, 1983, 1984) . 
The sport  fish harvests fo r  1978 through I983 from the Susitna 

Basin, based on nrsail surveys to a sample o f  license holders, 

are ~h in Table 4 (Mills 1979, 1980, 1981, 1982, 1983 and 
b984) . The estimates represent the spor t  fishing laanrests 

thrcughaut the Susitna Basin and include an area that is larger 
than that  which could be affected by the proposed project (see 

F i ~ r e s  9 and LO fo r  locations of most of the major tributaries 
listed in Table 4 ) .  

~ 3.3.1 Arctic Grayling 

The annual A r c t i c  grayling sport harvest has averaged 18,200 

fish i n  "the Susitne Basin and 141,500 fish in Southcentral 

Alaska aver t he  l a s t  s ix  years (Table 5 ) .  The largest sport  

harvest of Arctic gray91ing on record in the Susitna Basin 
occurred in 1980 when an estimated 22,100 fish were caught. 

This represents about 32 percent of %he total Southcentral 

Arctic grayling harvest in 1980 (Mills 1981). 
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