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c $;V Ch~iriirtcr~i ze 'the sea:;orrri l ha b i  t i i t  requ 5 rcnlen ts o f  se 1 c c t ~ d  

anadromous dnd resident f i s h  species wi th in  the study area and 

t l i ~  -i~iiiuencc o f  nrriristem d i  schsrye or1 tire s v a i  l a b i  1 i ty o- i  

these h a b l l a t s ,  
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r "*. i 3 h  i ~ ~ p r ~ i ~ ~ ~ i ~ n s  t o  8 - -  CT i J V ~ M  + fl1~9,;a regiri:e can be iistimatcti by 

cj~i.ermifi-i ng the respr;llse i,f t h e i  r ha,k-i to fiaf.ura1 v ~ r i a t f o i i s  i n  

B n n71 sci.g;irge r~ndcr pre-.projece: cond?:"iions, Adverse f l o w  related impacts o*f 

t i le  p c o j e c t  have tire pctcnt.j;al t o  he avoided o r  minimized by developing 

tio.vinstream f lak4 retease schedules t h a t  p r . o ~ i d e  hydrau'i -ic and w a t e r  

c;riai j t y  condi "cans  s u i  tab le  for t i l e  Fi sh speceir?s pi-esent, 

7+ c. Y 

1 h i  r.ziior-C arid associated d a t a  arlaiysis provides i n f o m a t i o n  t o  ass? s'l: 
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I, Preparaticin o f  the iirlpact statemen?: necessary f a r  a p p l  -ication 
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#* P" r- # j 1 -f" $;"'- 2. 3 AiiO I;If;CUSS;(jN OF THC FISH P%ND WfiBIIAmI' fT[jDlES ON THE 
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*fht+ cilru.en$; s"r.ai:e of k ~ o s ~ j l e d g @  concf rn iny the if f e  his1:ory a f  each o f  

t , k ~ ~  majar S F ~ C ~ ~ S  r ~ ~ i d e n i t  and anadv.nmous fl'sh t h a t  / lave been fcunci 

iur the S ~ t s i t n a  R i v e r  below Devi'l Canyon i s  discussed iri the  fo l ios+ing 

c ,c\*t"ir~fos. P B P  

Ch-iviook sailirorj, rrlore conirniir;Ijl called k ing  salmon i n  Alaska, are an 

impi~r"r.ilrit spor"ci'. ir;h*ing species i n  the  Cook 1niss"carrii w i t h  use by 

subs? stence F3isher!i?s and incaidenLai ha rves t  by the  carnmerciai 

C'cb~r$pr f * f - ) * $ ,  .i*;r*, E j g 1 ~ r t  2..i depicts the perfodicjty 0:' the v ~ r i o u s  I i f e  

s ta i jes  n-f ch ino~ l ;  sr:'lmon -in rnacu-a-habitat areas t h a t  have beer1 

3 dene j f d  3 j n  &he S a ~ s i t n a  River aabtjve t h g  C t ~ u i  j ~ tna  Rjtaer c~nf ' iuence,  

^5"his +-"i.i"s--hrl .>L\..L i u f i  b the p t l $ ~ ( : u ~ ~ r * %  i l i ~  I * :  ki;iler* phases o f  the 

ci;-$nook srilmori j i f ' e  cycle t h a t  occur *in ti-fe ~ ~ ~ ~ ~ - t i o ~ ~  of Su:itnd bf is jn  

th5.t may bfj af f l2c t r .d  by p r ~ ~ ~ p ~ ~ ~ ~  S u s j  tria f+gdr.o~-f ecrrj  c pro,ject. 





" Y 1 d  2. i ,  L ,  L Adti1 t harvest by spor*t, comi~erciai , and suts is* tence 

fvi f qib m x *  *i !?*f 142s 

'I* he l i a r .~e t ; t  clsl;.irniir:e f s i l  ii~stra'ted i r i  Figure 2-2. Although none c f  %he 

c? ea a.. water tr-i $u tgr" t  es above the Chul  -n" t n a  R"l"iel~ confl uence aTe 

curr*ent ly opan to sport f i s h f n g  *for chinook greater than 20 ir lches i n  

l eng tk ,  same f ish :oigratiny t o  spavjning grounds i n  these tributaries are 

probably harvestad when they ho ld  at the mouth o f  lower river 

t i  iur,fj :gs i)@$hf.fi Rjyei.', blj 11 (jbj cpi.fek, Sheg~l Creek, arlcJ 

O4ontana Creek, T h i s  holding behavior  was commanl-y ob..er?/ed by the r a d i o  

tclen~eti*;i r;i;udie; i n  b o t h  "r.~ 1981 a!id 1302, ( f iDF&G 17$j15, 1'383a)" 
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c6giyl ete  ~s : ; . i i ; l a te  of escapement of ariri-1 chinook $31 mori i n t o  Ute 

'"P f :;i~c;;r:;;s ,*jyc:r fijh:!'itiayc $5 not a v a i  l ~ b l e ,  i nc annual spar% f i s h  aer ia l  

surveil i ;  S n cl eau. i i~a. ter  t r i b i i t a u i e s  have p r o v i  dfjd escapenler~t 

indji;;is (Figure 2-3). These sur7\reys pjere condl.icted d u r i n g  the peak  0-f' 

i i l inoclk  ca!:ocJn spawn-irirj i'cgir: 1977 to 1982, Aerial survey chinook counts 

% i j i  a &  l a s t  y~ar.5 of tht.jsc supsdeys iiavr been very low dug 1:[3 1 im.ibtecl 

y i  s f k i  1 .it\; csused h i c j t ~  ~ a i - . f : r .  c ~ n d j  c i o ~ s  present d u r i n g  <:be peak 

spawning period, 





PB " ' 3 Habitat and e~vironmental parameters dssociateu w i t h  

the s d u l t  phase o f  the  l i f e  cyc le  

niigration, passaye and spawning] 

Duri n g  tile upstream m i  griai:ion adui -t c h i  rinok encountcir eniji ronmental 
""L cpov;di tjons t h a t  may reduce spiawni ng success, Brie most obv%ous 

i n f l  uer~ces arc?; the dai scharge 3 r d  t.einijera ",re c f  the mains.tenr Sus i  tria and 

ci-' the rw/ :a l  tributaries.  By rrroni to$-ing tile behavior o f  chinook d u r i n g  

n a t u r d  v - v i a t i o n s  i n  discharcje and te i~;per ,a t~r t l ,  and by examining ttte 

kjydys~i1ic cond i t i i j n s  a t  ;:he m0u"Li.i of the c lear  water trjbutarje.s, 

-it.isFgi:j; can be obtair ied ' into the e f f e c t s  o f  F low a l t e r a t i o n  un the 

Gggr . -  ., *n" ch *i 9100 k st% 1 erron , 



* - ptrycicr.i! h a h i t a x  j~ararr,eters to chiifiges i n  mGiristem F'lorrr, Temperature 

X ~ 5  < ~ $ ~ t a  " are d i ~ 4 ~  c-,.o!aecl;s:Jd I -  at s e v w 8 1  nlainste~.a tocat-r"ar?is, The  2f 'Fects e : ~ f  

_1 (s 

Til?:pci i w t j  c30urces 41; b i ~ i ~ g j ~ a i  ~ ~ f ~ . r m a t j o n  t h 3 . t  are used t o  

c ~ r r e l ~ 9 . t ~  the e f fec t s  of these  e f i y f  r.o~rrienlal variables on f i s h  ~ n $ g r a * ~ u r y  

behaviiir. The movenierrhof the  *fish upstireain has been mijnitored by use 

c f  Pfshvdheels, sonar and ground surveys, and the movement of i nd i v i dua - l s  

has tiefiri iricjn-i tored by r a d i o  telemetry. Within the  ria-tur;ll var ia t ior i s  -in 

tempera"iurc, no e f fec t  of ';c?mperai.,ur.~l. un f *i sh fiii g r a  t i  a10 was obser*vcti 

durir i t j  the 1982 migration. The influence o f  discharge on t i le  behavior 

of t h e  f*i,ka krj5s do"I""+'- .,;c..Ldb * i,; ar. higher discharge ievc~i 3. &ti i~ igher  

ciischarye level s ,  ai3 inverse correlation e x i  sls .  Upstrean; ~novement o f  

a d d  % cli inorik wi?s 5- i  ovded when peak f l  nws occurred dr i r ing  the i~i i ; j~at ior i .  

AS tiiii~-~gl? chi  riouk id l l i i l j i i  v i e  d l  50 CUTI.F!'I ates w i t i - i  a decrease j n 

tempera ticre, d l  scklarye: :.ariati or! was grt;atej+ 31id i s  be1 i e ved  t o  bi. 

p-a~,,--~ L i t f'a.c.tni-. c g t h e  decreased rate of movernerii;. 7h - j  5 

bchavinr. was a l s o  ots;~v,:i.-i ilurirrg the 1981 chitiook m i g r a t i o n .  S i ~ ~ ~ $ ' l ; i r a  

'S" 2'- ..?' ** . 
$2 !' f LL t5 iiatjf? j,i:i.[j v ~ r ~ , : r ~ ' ~ ; i t f  y~ i ti.i tile2 other. specips of s;l lmon Vdrli d t . i ~ ~ j  

i n  d :-,clirgr> $ 3  : "Iowi-r f j  i ~ w  i ilg ili2c.s nai: ~bc,c:rued ~ n f ~ ~ ~ ~ n c * ~  

E , , ,  !,fit:: b6JP~avi o r  of- ~de.r f t c h i  ~ I O Y , , ~  53.1 l i ~ t ; ; t l ,  



i?ydtsatii ? c  c r ~ n d i t i o n s  supparsting passage nF f i s h  inf,;o t he  mouths o f  the 

c 1 &te4 , r- water "Ci.ii!~tar.ies, Ind ian  R-ivcr and  Portage Crcrtl:c, has been 

ex,;,mined iii d i l t a i  ! (Tr4ihry  lyti?! The i;i"i'iuence of mainstelm Flow on S:hrt. 

pii' 3agrw: o f  t:hSinook salmon jnl:o 'these tr.fkajtarjes was analyzed by 

c::ariri ria t i o n  o f  t i le s t  r*eairc /~~ocll-k~ g r a d  ierl t diltl assc~i:i ;iced wat.@r vel oc i t i e r ;  

i:hc_: tii 5 tarice ? h a t  such v e i  o ~ . i  t i e s  a p e  13 k e l  y occur+ undfi* 

a{ ter,native "iiaws o f  the mair!s"lem S u s i t n a .  T h i s  anafysis concludes - that  

paizagc i n t o  cbese two t r i b u t a r i e s  i s  no t  l ike ly  to be a f fec ted  by i o ~ c r  

f" 1 ~ 9 " ; ~  * 

\d.ii!er! c!rjt:t*!cif!"-r i fig hfrjkr r r~nc :~ .~ t l ' i . , i ; ~~ f1~  of supersatural:ed &i wed gas 6 i. 

iei1c i j i i t ~~ .  <if hyd:*ae!cctr-ic: p r o j e c t s ,  ar iu l t  salnlorl itre iinowr.1 s u f f e r  

s q J d 5 (We i t<;cmp and Katz  39117 Meak:ureraz$:.rPts ~f 

t -  * 
cl i 55:11 b e d  gas concentra i : i c j i l  i~e'low the ilev i I Canyon rap-id,; gave ueaii-irrys 

iji) 2. * I * f V f / l  r b 

t , i 4  1 t " ; A  ;;#f * a  s.ytj,i rxi "a, 1 or1 , L@ve O g*F a~ive urn 1 207, f :;ati~ra-t.*ic~jj 

p i e d ?  c zed f 9  j j [ f f e e t  ppr i3econd ( c f 5 )  ;r t Go 1 ii 

*- a " 6 i:r.i5ft1. ! , y itlyd f i i ~  i.;i!js+iijd o f  j -  

J -  * 1 3 i~rctll~cer/ i ctir 1 5 0-f' 1 3 3 pert:r:nt 1 d.i 3 veld i);i~ +, 

i A!....;; fl ic ~ L , E ;  . v l ~ i - f i  7 * {  j j  -[ibct-e "Ipvgzlr, 

. " 
: J \ f j 1 :  f / : i i  $ 3  c i f  i;il(:;3f 

. * 5 " c :  1 3 f " ;  % *  iig* f\kjki i j t i i  $ ci*-yy\et" 3 { * (  P *  c; < 

i, i " l  
i 

{-.. I)!:, 1 fja; i 9166 j ~rt*h* I I 

, i i j~)%.iJ ~ k \ ; ~ f  :".jcq;lf: pi:-- ;?;q;T:t- ; A - , #  -. 1 1 * : 



6 - ;ziZ:ect adui*, or juvsri-r lo cfr-iriook salmon heinw tiie r a p i d s  ~ l i c p e  

9.r - d l <  

* : i j r  gC i c  ik:-.ni: d e p t h  i .;  a y 3 f  i&j f \ j ~ - j  tkanqi aic:d Y.aez, 1982) * 1 h e  r .e*iativfly 

1 OW "* 4-"""" 3 l i i r  I 

 id^^., ~ i l j ~ - j p i l i ; . i o i i  o f  the naturally enatrained dissoluted gas i n  the 

reach of rjver below the rapids  suggests t h a t  hi9ker levels of 

s u p c . r : ; a t ~ i r - a *  t h a t  nray b~ crea-ted by water sp'i! ]age at ei ther  of the 

jiri:posi?d dams would ~13t rli~sipa"ce r u f f  i c ien t l  y t o  reducz t he  hi;zard tci 

c i  t i le r  adu i  t o r  j!ivenihle chpinook si:l!non 3s we'i 1 as othfir spec-les of 

sa 1 n-nsr~, 

I-idbi t a t  r'eijc i rerilrnts for'  cliintlok salrnon spawning i n  the Sus i trra River 

ifiiivi: i i u i  i~eerr es t ab  i -i shed because t h i s  species spawns prirnari I y i r ~  the 

s p *  ~fibut i i r ' ies .  b ;  Howetder, such .information would be useful in assessing i f  

adverse e f f e c t s  o f  t h e  project  can be mitigated through f l o w  regulation 

'in supp;v"cspawninyj /iopuiationr, i n  the  mainstent urrder post-project 

corjdi tsiuiis. 'The lack QF a ( lata base on t h i s  asptict o f  the  ' l i f e  h4;;tov.y 

o f  S u s i i n a  chir iook :t:rcks fan:er the analysis to be limited t o  

1 4 ,p ,,t.f -4 .ab -  a t t i r . c i  g a  1 i ies f o r  t / i e  .;pecies a t  t h i  5 t-i"ne, 



c* 
i .  1.1,3,2 O~her *factors Chat influence the  spapining success o f  

r* 8-  ' , . t r  1!;-iar7ik s2Imon 

"" 
~cjr {*jr; l i tat$cigs t n  .rp.ir:njng by chjnoo!: salnlcn C,usjtrja i j i g c i p  are 

* "  

larfjely uriknown,  fke fnf'luencc ogr t u r i ~ i j i e y  the ! ;esfect. io~ of  redds, 

*i ;~f;u-FFiciei~ t d i  s s i i i  ved nxygen for. 1 ncuba~:fny (iygs ~.esi , i l  i i n g  f porn 

!.he :;@ ttl f ng o f  suspended sen-im~ii-!:, a n d  the cover cir d e p t h  requi r4eroe~tvs 

i,;, c.over+ Fr.o,n pgqeddturs:, !nay 2 1 1  " l $ f r i i t  -khc ab-i'\;+ by o f  ,(.he 

tliiii nstciir Susi t n a  t o  suppor-l- c h i  nook sa'lgiian spaifjni ncj. 



f k @  f'scus o f  the 1981 and  1982 Juvenile Anairornous S~tud ' i ies  was an 

t i  g the r ~ l  ative abundance 95 each specdies and the genet-a'l 

habi t a t  t ypes  assac ia te t l  w j  t h  their  rearing, The genen31 dis t r ibut - ion  

d a t a  has heen used select s p e c i f i c  s i t e s  for more dest,a-iSed 

'i nvcs'ci yaticlns regardi  rig *the s u i t n b i ' l  i t y  of selected habit; l t  areas f o r  

juvenl' l e  chinook sdlrnt~n, avid for. measuring the rebponsf: 05 +tilz?se habi  t3.t 

$reas . t o  ci3anges i n  niainstetn d-ischarge. T h i s  has provided the f i r s t  

step f n  assessing the respoKsr c~f  juiienili. sa*imon t c  inc,remer{t~1 

al.a;eratiaa-1s i r l  f l o w ,  



g *  2-4)* Sunie rearing by yog~,iy of the year 

c;2 j llsa lc r;airggn a I s o  us.sc~ru.rs w i t h  i t ,  clear water t ~ i b u t i l ~ i e ~  ~4f1ere 

"; ; :,inpi r b  :?:cant nuin:,c.y~s of f i s h  are present un ' t i ' i  fa I ' I .  A f t e r  the secorrd 

kjee$: "r r; August, t i j ~ i t  o f  'ckie population appa ren t l y  outm1l;rat.e~ f n t o  the 

i l iainstem C,usi'kr;a i;o ovz-ndinter. Mast of the j i i ve i l i  les that :  cornpose tire 
r (r 

l ~ ~ ~ ~ t ~ ~ ; ~ ~ , i ; ~ ~ r ~ ~  ~ e f  c h i i ~ ~ ~ k  : ; : ~ ~ ~ ~ ~ ~ ~  fr~ff i  i ~ u l z t ~ g e  ' e e + v v f - -  Creek and Indian River, are 

drtpc2nden.l gpnn habi.tili; cond i t-iunls if? the iriains-cern Susi tna  d i i r in r~  this 

!ieu."lod ( l a t e  flugust t o  May rj*F the next year) .  

,,j, \/i:i6 # + ,  rni'e 10J,O, Age 0-i- chinook were col'iected throughcut the suaim~r 

w- i t i . i  peaks :In Jiily dcld September, T h i s  p;-obab1y reflects a gerierai 

-- k;ickk4atcg2 arcas Li.lv9ougi-lout the system. ~ e l ~  Age I+ f m i ~ h  ~ ~ a d @  up &/J 

, 1 f 1 i t  e p i  tb405e .juver:i le chinook sa'lmon whicii 
































































































































































































































































































