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2.0 3 V E R V I E W  OF EXISTING S Y S T E M  

2.1 Basin  Overview 

Sur;itna River  dt ainage bas in  is  located i n  t he  southcentral p ~ g i ~ ~  of 

Alaslta. It is  bordered on t he  west  a n d  nest-t1.t by t h e  Alaska Range, on 

the eas t  by the Copper R i v e r  lowlands and t he  Talkeetna mountains, and 

o n  the south b y  Cook i n l e t  (F igure  ? , I ) .  The  basirc covers 3n area of 

19,GOO square miles and lies w i th in  two cl imatic zones . The upper  basin 

i t h a t  poi-tion ups t ream of  Devi l  Canyon) is in the  cuotinenta! zone, wrth 

rlte lower basin i n  the tr-ansitional zone. Continenkaf climate is  

characterized b y  l a r g e  d i c rna i  and annual temperature variations, low 

precipitation, iow humidi ty  and mear-I annual  ternpera1:ures i n  t he  r-artge of 

15-25" F. Transit ional climate is character ized by didrnaf and annual 

t em~c ra tu r -e  variat ions moderated by rnaritirne influences, h igher  

precip i tat ion than cont~neni-a!  c i imat ic  zones a n d  mean annual Zerr.tperatur-es 

In the .  r a n g e  of 25-35'F dl-iartma~~ and  .johnson, 1978). The mounSainous 

areas crf both  climatic zones typically have higher- precipitat ion vai r~es than 

valley areas. 

2 . 2  Fish Resources 

, i s h  resotrr-ces of  t f te Susltna R iver  con t r ibu te  signif icantly t o  the Cook 

ln le t  cornmer-cial salmon harves t  and to spor t  f i sh ing  opportunit ies for 

res ider~ ts  of the Matanuska-Susitna Boraough and Anchcsrage [Ba r re t t  et a!, 

19243. Five species of Pacific saisrlon ( c h i n o o k ,  chum, sockeye, p i nk  and 

cabor air-e important. t o  the  cornrraercia! arid spo r t  fishei-ies. 

T h e  p r ima ry  salrnon spawnins areas w i t h i n  t h e  lower Susitna Basin appear 

t o  be  t he  clearwater t r ~ b u f a r i e s  such as Willow Creek a n d  the Deshita River 

( B a r r e i t  et al,  19843. Timing of " re  adu l t  sairnon migrat ion h a s  i/a:*ied by 

species over- the  past  four  y e a r s ,  3s indicated i n  Figures 2.2 th rough 2.5. 

Typically, chinook reach Sunshine sta t iar*  i n  early June, r'olfowed by 

sockeye, p ink ,  chum and coho salrrron in .Ji~ly and August .  The upstream 
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. . 

_ , a i - ~ . ; ,  a t  G c . 9  C r e e k  rs covei-ed 5 y  giacrers, :~;ht.reas 27 percent c : > p  * ,  - 
,- 9 ;' :r-e :*,-$~l:",ra 2 ; : d  7 percent  of f I - 1 ~ .  Ta jke~fna  P,iver bdsins at-e 

- - 5 .., - .  i c .  The iar-ge conii-ibuttjor; of glaciet meit from tile 

T ~ . , , : ~ r : l a  Z a s r n  decr.ease5 tilie r-eia:r*/e irnportdnce of the rnrddie Susitna 

".,.. pt- 5 7  . r i l r ? j i ~ ~ ,  *:r l . t- ~ a i ~ & - ; : r i i n s ~  sur-nmer baseftoiy in t h e  lower- r i v e r .  

b ",*- : i  - r i a  River ~r ; .7 i r ; ; i i - . i i t~n IQ ioi.,et- i-!;gr d:~c1ia;-5es ! n ~ r e a ~ e s  

- * 
- - 
* ,  , ."; ' i ' i q  :O ;''\, is ,A;guz i  t-[set-eas rilidclie Susrtna River 

- & - .  . .., ,:is; .:ecre~:.rs itorn 49; l o  5% (Table 2 . 3 1 ,  in  addition i~ 

- &  .-=, - iz f -~~:ri (:I<c es-s sr,rqri~er r-a:;istsrrns ~ v e s  the 5usrtna basin 

- . - r; ,s a s 5aSk- '  : - fitne-tce c ~ n  t i le percerttage contrtburron of - - 
- * J : > F 2 s , p >  -?, +'-e :'..:cr 5 ~ ~ i 4 e r  r-lver- rfi~cl~at-ge at  Sur i ne .  By 

,- < CL->- 5<- .,C.r - - 
a - - .r . t :p-  "m: r:;~?r-a"c!~res at hrgh .~.ievatrc~r\s cause a 

decrease in the streamflow contribution from glacier meit and 

inc rea~es  the importance of fall rain stdrrns in maintaining Ouwer- river 

s t  reamf lows. 

2 . 3 . 2  Lower Susjtna River Tributaries 

Trrbutaries to the Lower Susitna River generally fail within two 

classifications: Susitna Basin lowland streams and streams originating 

i n  the Faikeetna h.:,l~ntains. During basin-wide surnmer storms, the 

arnol-lnt of rurroff per unit area ger:erai!y increases a s  t h e  ba~irr s i z e  

decreases. Hence, smaller tributaries generally have a more rapid 

and i>t-onounced response t o  rainstorms than rarge tributarii.s or  the  

rnainstem Susrtna River. 

The Susitna lowlands are covered with birch and white spruce forests 

on the better drained sites, and wi th  black spruce trees and 

sphagnum bogs on the poorly drained si tes.  The area is relatively 

f l a t ,  with low hi'ils to the south a n d  mount $ n s  to the west ranging tn 

elevation u?  to 8,C)llO feet. Lowland streams such as the Deshka 

River h a v e  relatively flat channel gradients and numerous meanders. 

Lowland tt-ibutary streamflows are  noi influenced by glacial melt, 

although snowmelt runoff caujes high strearnflows i n  late April to 

early May. Tr-ibutary f low tyy plcally declines during the summer, 

although periodic rainstorms cause short  term increases i n  str-earnflow. 

Bn general, the lakes a n d  bogs in lowland basins retard runoff from 

summer. storms, resulting in attenuated peak flows of extended 

duration. Str-earnflow records for the Deshka River neat. Willow 

(USGS Stat~on No. 15294100) provides an example of atreamflows for. a 

iowiancj tributary IF~gur-es 2 . 2  through 2 . 5 ) .  

Watersheds in the Talkeetna Mountains generally possess alpine 

vegetation abo%/e 3,000 feet  elevation, with forests of birch and white 

spruce on better drained sites, and black spruce trees and sphagnum 

bogs on the poorly drained sites. Stream channels are r-elatlvely 



~~~~7 art? J C  lobsr SiP:c;sitk in tile mountarns, biit becogfie r d a t i v e i y  f la t  
3..d ---...A-p 

i r - t i ~ t - ~  irg a s  t h e y  c ~ ~ i s s  tire iuwtaods before e n t e r ~ n g  t h e  

3,s :pa. 3-o \mi-: d u r i n g  \lay zai;ses h ~ g h  sp r ing  strearnflows. 

Z'd '7 T 5 s ~ ~ ~ l n e r ,  sir-eari;-f!o::.s respond lo rarilsior-ms w h l c ! ~  may cause 

c I% r- . d ~ ~ - a r r ~ r r  ~ e a k  f i s i~s  !r, gfxnerai ,  r l -~b i i t a r ies  w h i c h  or ig inate in 

- 4 - >  7- aik-cerca ~ ~ o i n ~ ~ t r - ~ s  a r e  not Suf fered by lakes a n d  bogs t o  the  

t;?-;e 2>."c e-;t as io~\l: ,n5 t:-iS,r:aries Streamflow i-ecot-ds f o r  Lti~llow 

:: -*r - %  :X , tea:- ::!llow ! ~iS"=,Stztiafi  tko. 532930115! pt-outde an example of 

- ? -. - = c . . + P ~ T ~  '-4c,~i?ta:r, ;"h;eai-i-i ( i ~ ~ ~ e c - s  3 3 T ~ ~ F - O L A C J ~  2 . 5 ) .  

1 ?  7 L -, - ~ ~ i s c ~ s s i o r ,  csf 3981-1984 F~O\VS and  Satmon [digrat ions 

8-1 * . -. , -, 
- L L  . i  

- 
i ~ 8 i  h 1 5 h  E i , x . ;  i t -on  sr!ri*,~:melt occi_ii*;-ed in  e ~ r - l , ~ ~  May f o r  

GJsilb,a g ILTer  a z d  m ~ ~ J - ~ ~ l ~ j i  for- 't+:.i:- 1 7 r t . d ~ d  Cf-e?ic a n d  the  SusiZna R ive r  at 

S t i ; : > h : a E  [ F t g u t - e  2 2 . ' ) .  T h e  i ? i t ; i ?  rriarnst-n f!oi+q on J I J ~ ~  I ,  7981 

I + - . '  s U .  -a - 3.2) i s  2. e.i.anpie c ~ i  a  h,gi? i i o i v  even t  pr*obaSly cat.lsed by 

:-a.i;-a!! a n d  snc,:lin;eit, I s g ~ t n g  Sz.?i>::rd his i r  f t i~ iws  in t h e  C)esl;ka River  
% .  

c :  I *  . -Tk:;;e a::r-;i:ai p r a k  f l ~ \ v  for- t i l e  Susitna River  at 

-~ - .P .s~ ; - I  7s C I C C ! ,  1.e~; J u l y  1: d,ie to i - a in f a i i  in  l t i e  ioiver basin. Th is  
- - - ,.-- 
. , . . - I  . . I ;  3151, C:~USF~-i! h i s ! ~  f j : ~ i i ; ~  o n  t h e  c 2 e s t ~ k a  River  arjd kJ~iiiirv C reek .  

r .' i- :-, - -- - 
- a +  , ,~d>ei lc ,~t* 1:; tile D E S ~  ka  k ; i  e:- a n d  V<iiloiv Cr-eck i s  maintained 

- : I :  - Jet? j lLiY, ~ j n ~ j  , L ~ G ! : : J S :  i Y  r !  T h e  peak c a t c h  a t  the  
-. -pi 5 , -  - s y t : ~ e  fts"i\*ii:zr.i i l i i ~ l - i i - i s  f Y ~ l  O I _ ' G U ~ - : - F ? . ~  i ro i i i  t n ; d - ~ i ~ i i /  ti: mid-Augi15.t: 

" ; r : : ;* . c  - - 7 )  dg:-:ii3 3 per-ic,d rjf i - i i r j i ;  flriik;s on Tusitna due to 

. -  --:s,3i :rie!i. a l id  siii-i:;-e - r-arnstorms. T her-e were  two r a i n ~ I o r r n s  
4 

. . ,_.r_,-.  I , c.ctcj=.r  iv i i ie i -r  s a c s e d  ! l igh  r-tinoif from t h e  t i . ibu tar ies  as \veil 

. ,- ;is ::?c? h ~ i s i t r t a  R!sct 

: - s i ! ; ~ e r * c e  of s;:iiivrric;it r-urioff i s  e v ! d o n t  by in id-Apr i l ,  7382 in 

i s  Csr I;t-,:h :iiil~;v Creek and  t ! ~ e  Desi?i.;a River. T r i b u t a r y  

, h r g h  ! n  raid-",la?; a n d  re~iairred sr, pro!2abJy as  tihe t.es1~1t of 

, ,  r e  2 . 3  T h e  svowisieit high f iow for  i t te  Susitna R ive r  

. - ? .  
- '  . > . i r c P - k b n -  . .  _ . , g , , ,  ;.orcur:-ec: di: i - ing m i d - t o  lat. Stlrte w i t h  peak flows, 

a - J . i e  to r a i i i f a i i -  r e i a t ~ d  htgh ~ / C J W S ,  ~ t i p e l - i l ~ l p o ~ e d  or) t op  of 

the snowmeft base f low. Dur- ing t h e  p e r i o d  of peak catches for chum, 

pink, coho and  second r u n  sockeye, t h e r e  were h igh  f lows in b o t h  

the  lower r i v e r  and  t h e  t r i b u t a r i e s ,  D u r i n g  t h e  f a l l  a  ra ins to rm 

caused t h e  h ighes t  f l ow  even t  o f  t h e  year  f o r  the t r i bu ta r ies  a n d  t h e  

second h ighest  f low ever-it irz,  t h e  Susi tna R ive r  f o r  t h e  year  a t  

Sunshine. 

I n  1983 silowmelt caused t h e  Desi-rka t o  peak in ear ly  May, wherezls 

t h e  snowmelt h i g h  f low f o r  Wiilsw Creek  and thc  Susitna R i v e r  

occurt-ed in ear l y  June  ( F i g u r e  2 . 4 ) .  Vribtjiary f lows were low 

d u r i n g  t h e  :zet.iod o f  peak catches f o r  ch~l tn ,  p i n k  and second r u n  

sockeye salmon ( F ~ g ~ t r e  2 . 4 ) .  A faill rarnstot-rn caused the annual  

peak f low on Willow G r e e k  qnd high flows i n  the  Weshka and Susi tna 

R ive rs .  

Lowet- basin snowmelt i n  1984 caused 1tii;h flows on t h e  Deshka R i v e r  

i n  {a te  Ap r i l  - ear ly  hlay, i n  Willow Creek  in  mid- to  late May and  i n  

m id -June  on t h e  Susi tna R i v e r .  B y  m~d-Ju ly  t h e  major i ty  o f  snowmelt. 

r u n o f f  on the Willow Creek  bascn #&as r in is l ted a n d  surntnes ra ins  

became t h e  dominant cause o f  h i g h  f lows.  T h e  a n n ~ ~ a l  peak f l ow 

occur red  in m i d - A u g u s t  f o r  t h e  Susi tna and the  t r i bu ta r ies .  'This 

year. i s  d ~ f f t l i ~  i?nt f rom 1981 t l ~ r o u g i t  1983 i n  t h a t  the re  was no h i g h  

f low f rom ra in fa l l  d u r ~ n g  September o r  October .  

7-he chinook migrat ion occur-s d u t - i r ~ g  June .  D u r i n g  t h i s  rnon.th 

snow~nel t  r u n o f f  genei-ally causes h i g h  f low in t h e  Susitna Rive;., 

w l i i le  t r j bu ta r -y  flow frorn sttotvtneit i s  decreas ing.  D u r i n g  mid-Jurre 

ra in fa l l  r u n o f f  tnay caase h i g h  f lows on  top  of t h e  rnowrnelt basef low 

(see June 1962 as  cornpar-ed l o  a iow r -a~nfa i i  p e r ~ o d ,  late June artd 

ea r l y  July, 19831. C h u r n ,  p i n k ,  coho, and second t-urt sockeye 

saltnon migrate fro!g mid-Ju!), t h r o u g h  A u g u s t .  C u r i n g  1981, 1982 and 

1984, ra in fd l l  caused f~ ig t i  flows i n  t h e  t r i bu ta r ies  f i -on mid-Jufy  

ti?;-ough A u g u s t ,  J u l y  of 1983 was a dr ier - than-nor tna l  month, as 

indical5c.I by t h e  low July t r i b u t a r y  f1cvl.s 
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r e  es fsc ts  o? pr"c;jt?ct epetairon on t i l e  i i o v ~  i-eglii~e oi' t h e  lower 

2;s ;P2 q!\ ~ r -  i:!ji Pe dzmpened  Ly ,r>:ilJcnres of inajot- tpib!ltarles: 

V? < Z h ~ i . i r a  R:+,er iR't; 98), t he  T a j R ~ ~ ~ j ~ a  Rivet- (RbvI 97) 2nd the  

r ;-r - t S  % k t  Prsiec': ope:.stio,; rv, i l  gene:-al/y r - es t~ i t  In 

a;> : - "e l . ;  ;s,ai7ste?;.-r c " j c h  -lrsp dt!r-tr;g fail a q d  wlg7ter. lower. 

s:: d.5;.  e"irr"ri=l t h e  S U -  -:erg S I : ~  n e a r l y  e.i;:~ai f lows in sp:- i t?g a n d  

3;". i s t i  9,;; t c ~  xtt-ei-qe;y ';i;-Y years ,  po-ojscl fjoi9is may resulr in  

i-i--t-- ~ - c . . -  :LJI-~"-~G,*: clu-rng late surnrner and  ~ a i - i y  fall ('able 
- - 
I a - - 

A -'.. # A d -  

+-. 
--.,-."-.. 

.-. - -  - -  -.--.- 
- 4 -  - -  J 

.- - J ,  rr2ivS3sCi 
'3 C-T:, . . . * "  

Z S  G f A 0 3 . 7 t . ? a 3  
C) '* ."-.a -. d? .z = 'l cr) - 
2 

r>a . - z t . c r * - : - H .  -,,-,; B i l L j ~ e d  : - E " ~ u L  t i r ips qf miC - s!.in-jrn~;i- m a i n s f e r n  d i s c :  'appe jnay 

ir!:Cfr i ~ ~ i j j  s;"Iv33r1 ; r ~ & <  5s inirs !abter- S ! i s f i n a  f?jver. trib:;taries b y :  1) 

.-: ,= - *- -a ..,:i~g ,a r t h e  srre  s , f  bh~k.i~3tt3:' a r e a s  avai iabie  ts rrrigr.atinfi salmon 

! - . a : -  tesi!:-:s c,r  !!sidrt?g in Ir-;bt-;:~ta;-y itrsattis, 2 )  deca.easlrlg tl-$e water- 

< . s e e  .* !:; hi;e t i ~ , t > u t a r - ~ /  rnout i~ to i e v~ i . . : s  tiirhich deny access  t,c adult. 

5;.i-j;:.!; a r i d  3 )  a!ter.arq t h e  moi-;)i ioi.~gc s t a b 1 1 1 t y  of ihe t !*~b t~ ta r*y  

in<rtl c i i  cir d5j.3171n9 side! c h a n n e l ,  "ii?ereSy p >iert.trally i r i h r b i t i n ~ g  access 

;,-~:,: -h--, . ' ,  - + , . , b - > t , J -  .. ,LO;-res d i i r ~ i . : ~  rz-e;-ifjrJs oi I G W  t r r t u t a t - y  Fio:hi. .These 
4 * 

- - . - - - : L i i ~ ~ a c  -,_:>a.s , -a ;t.p:-ij ';:A!3cijcti\r5i~y eV3jlia:.Li-j ancj 3i.e dlscussprj . r i  S e c f j c n  

7 e r n  ., _;ec: i , ~ , k ;  3-2  . - ~ g e c ~ c . c i  a rrcduce ti?:: s ize  and c!rgti i of low 

. E  ,, ' ,  5+5:*; ; .a t i3~ .ri.-eiis i n  l r . i ! ~ ~  dr-t i  i l 3 0 ~ 1 t h ~  c!ti:.ir~g t h e  surrime;.. 

- i i- , t . i t .  (22 of ic ,duc- , i ; r r  rs d i f f i c u l ;  I~PCE~LJSP t I 4 ~  S I Z ~  

- 2- : 3 c fi t! es.2 hack, bGia:er a ,  *--c;>c~nd to b3th rnainstcrr; i t a y e  

r j  - - 2  f ,  rr-*klitciry' tic,;-, v a t - ~ e s  i nc fep i sndcn t iy  iid: rnairtstem 

<, - , - *  A *  ;- 
* a , SO - =-6, r: i~,rr?birra:ic~ns ( j f  i r~t, i l tat-y  OW itlid iindln5dL~"ni 

' # 

j - - i s s y  3r, j i fd,r?  in arJdtircn,  t i le  in;+gnitude ct.i m d i n s t ~ i n  or. 
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s ce c>--.. .c;:lle: s x a g p  f l~c tuax i c j t~ s  depands on t he  shape of the  charrnel 

- *. - CSS-sestSoil .  Fot- t h e  san:e rricrementai C;I;IL,-~SSF? in ma~nstem 
C y z - - & h - - -  SC. the 62~:-ease tn wa;ei suf-"ar % eievation is gcqeraiiy 

- s . q - + . - , -  - ? t  cclnJ;ined c t t anne i  seczlens, such 3 s  a t  the  Fa t  ks i-41ghwa.j 

Za-lege t h e  locaticn of thc USGS Sunshine s t reangage) ,  than at wrde, 
- t I_ a 8 - e d  c h a n n e l  secrror-s, such ~s -the Delta islands. Hence the same 

t-st-ras-.ntai h a n g e  BE: nairzsterl d ~ c c i ~ a r - s e  w ~ l i  have differ-ent degrees 

2-p 5 ~ T I u ~ ~ c E !  on barE,%vater [hij tdir tg)  at-eal; tn r -~butary moukl;s, 
-,-- dilt;er:drrig *ipon local rnalnsrem channel ~-mi.pt:~lugy a n d  t r ibutary flow. 

~ i s " i >  iij;:er Shsrtila Rt \ ie t . ,  tr.ibutai.res enter- dlt.ec-t!y loto the  

- r t ~ + i -  s k e i ~  or aqto side channels .  For- thosz. tr*ibutar.f~s wt1rc1-i dir-ectl;( 
--- - a - c -  - else ir,ainstem S a s i t s a ,  ~.vttZ?-pr.ojcct surr~rncr- flow  ma^/ adversely 

.sf:.. t .jccess eond.Z~or?s i n t ~  "lire -fr-ib~itat-y by t-rclucing depth c t f  flow 

.i ;$.re x:-iS::lesr.) :rioirlh A c c e s s  into it-~bntar-res ddjoinlng s ~ d e  

~ ' ? d r : ~ i - i s  : I I ? ~  ; I ! S  i L e  -?(SI~ei-sel;l z f f e c t e d  if i*:ttls-ptojcct sumr?ler3 flows 

? - a  i ~ s l i f b i c ~ ~ r l $ ,  to  i v ~ i - t o p  the  l:pstr-e,~in bet-~i-i of t h e  s ide channel, 
* - & , - - I  . , c. , c-ii:: I L  ! t ing ::;, S I ~ I I I I I C , ~ ~ : ~  det.icrtet-irfg of t h e  side ctianncl 

L ,  ;s"# eaf-+i lif t h e  r i  i:,t!tar-y i n o u t ! * .  

- ;3 per sisserlce arici s t i ( b i i ~ ~ y  of tribiltiiry mauths adjornlng the  

a a : ~ S - - ~ ( T ;  a n d  >!de cnanneis depend on the magnitude a n d  tirrriny of 

- * i :7: GFCJ i * ' i b i j y3 i - \ l  f l ~ ~ v s  artd sed~merrt load in both t h e  ma~nstern 

,+ f_i - .e e :  15utcs;-y. A C G E S ~  into the lower r iver  tt-tbutaries may be  
, r 

, ;---YE?$ '=;/ redidced s i ~ m i ~ i f i r  rntlir:stcrn - J~sc!~aryes  carrstng low veloc~ly 

-p?;.- - d r.22 - r r , t i i : a r y  n l c t t t i s  zn i ~ h l c h  stispervded sed~ment: [ s i l t  arid 

;<-c; a a-s:mr:ea b y  ; ~ e  rr;ciitsts-rn intgbt be deposited. It i s  atsa 

I, 9- i3. E k,k'a: s+Cji~r)i*~rt.~, trans;ior-ted by t h e  tr 1bu2ar.y might aygrade 

r r ? ?  r 1 5 t i " ; r - d  motitis i":naisrstem fiows a r e  irisufficient to  

t ransport  them downriver .  However, t r ibutary Claws could be 

sufficient to scour t h e  deposited sediment when the  mainstern stage 

iafer d rops ,  



-1'5 2~:2n; 13; ~ c / J i n s  areas  rs grea te r  tn iosv sradicnt  streams as ccrnpared 
- - 
.a s:e?- 9 - 3 2  ?:it sti-ea-QS Thei-eioi-e tile analysis concentrated on t f?e  

c*f;-i~r ~":~~iti--p~-i;l~ect floiis ,,a Iotw g r - ad~e t~ t  streams. Castveil CI-eel< and 

S 7 s 5 3  C r ~ j k . .  ti~5j-e selecteb as  i - e p r ~ s e n t a t ~ v e  of loiv gr-adlent strt3an-i~ 
-r - -iiiie 7 7 3 .  Hoidt ' ;~  areas a t  ti..=- tr-tbutai-y rnouti? ar-e affected [not-e by  

v r L " L e r -  r i - - i  -cL i s "  ri:afi bac~v,,.,arer- at-ea Response curves of water dep th  to 

I__-__-_I_ C1 cisciiar-cje i %\ere decelopeb for these t r ~ o  sites usins data collected 

l - 1 -  : P P S  s : ~  j v ,  A D F c G  t 1935) and pr-ofessfonal judgment. Time serles 
- b  _ . s  s f  - - a r e -  depth \,e:-seis 5rj percerlt exceedence tveeLly natural and 

, - t- . , - ~ . j i = ; x  ,. ;ia,ts For Case E - ' d l  (20211 !cad) $vet-e made to ~ d e n t ~ f y   he 

- ,  
L ? ~ ; * P -  2 -  iSi70~lje in  ~ \ a t e i .  dep th  caused b y  , r.ojec+ floivs. Trrbutary flews 

9=_.,;.. *?g d d ~ ~ r ! g  the fa ! !  of 1981.  hen the  d a t -  was obtarned were below 

* * Z" 2 ze- 
_> - -'e~<e +I l , c  r \ la i i :a t ron , + i i l  overestlmat? the deer-ease in waher 

::= -\; . : -$ct? & > ~ j f ' j  p ~ i ' i f : a j : ~ f  O>C.UT. 

- I ;  , ,, + i -  , _ ,  C F  irsi; to pass thr--icig!l a given stt-ear3 reach 1s prrmat-~ly a 

3 ;be spzcies of fish an3 life srage being cor-tsidet-ed, 

= * ,- - e , - r + ,  stresses tile i t s ?  are exposed to d~li-rng m~g;-airon, water 

:-;., +--3 .;i;citv ~n t h c  p a s s a g e  reach, length of t h e  passage reach and 

- ec c+ i . es t *ng  areas Passage cr t te r - la  most often cuns;der-ed a r e  

, .s zc-z. :"I, i t z t e t -  ke loc i t )  E? 4 passage reach length (Sautner et  a l . ,  

- - -  y 2  _ ; : 3 f o r  a d u l t  c ~ * J ~ T !  ~ S . ~ ~ T I O T ~  i f r g u ; e  3 1 )  which describe passdge 

- a it?ric:irzn of depth a n d  r e a c h  l e n g t h  haqe been devefoped by 

5 -I& d r i  (Bla%e; ; i  e t  a i . ,  ?983]. These criteria of churn salmon 

i 3 u s h s  04 the middle Susttna Rivet- are based on freld 

tiire, re\ tew a74 pr-ofessional judgement. 
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I A S L E  3.7. LOWER SXBSlTNA RIVER TRIBUTARIES EVALUATED 

D U R t N G  1984 

A~ \ 3 > -, c, :- s- . - .  L reek 

qc?. i - "  - ->,:--;a R:ver 

C s-ee fc 

iritle \ 4 ; : i j 3 h i  Cr-eek 

b,asi:p9 i t n a  2jVsr 

Casv<ski Creek 

Sheep Creek 

6 ; ; ~ s e  C:-eek 

" i " - . - i -  . .+_. . . . c3 n a C reek 

Fs.ai;rdec x Creek 

5: ; rsh i r ;e  Creek 

" c"Cr-eek 

i ..-I c ;_I- -: # <>F'*,- < g r e &  

Gradient o f  

R i v e r  M i l e  Stream is  Relaf~vety  

Low 

Low 

Steep 

Steep 

Steep 

LOW 

Low 

S keep 

Steep 

Low 

Low 

Low 

Low 

li-;.,i,sb3 r _ r  lcei-:a s ? I e c t e ~  51- et a ! u a t t n g  access by a d u i ~  salmon Into lovdcr 

, e -  t r -  z -"a;- ,es  are thcse pub!ished b y  Thompson  (1972) and a p p l i e d  b y  

- 1323: tc rt.ibiitaries of t h e  middle S u s ~ t n a  River (Table 3 . 2 ) .  
. .,-.FC ,,,- - L; cr-iieri2 ?vet-e se iectec? over  i h ~ :  AUFirC c;-:terra because i t  rs 

F A * S  ~ ~ 6 1 - e  co;~ceri~a;ive (8-equtres g r e a t e r  depth)  than the  ADFcG 

L -  :.-$ i s  & n - i  SE-cause it. can  b e  qppi~ed ivi thout redch !ength measurements. 

Sc:%> + ' - E s ~  ~ f r n ~ i d e r a t l o n ~  suere p r e f e r - r e d  f o r  thrs ~\ ia lua t ron  of access lrrto 

- % - r i g . _ ; -  t r , 5 i ~ t a r i e s  a s  ,ess  f i e l d  d a t a  ;%auld be required and 

----,- e r z t  a ĵn c i  the  i irnited data  base would  be conservative. I f  passage 

r -  - - < .  - 5 - 5  .,"=.re ceter-rn~r-,ed ;.c, be marginal u<!r;g Thompson's 0.6 f t  depth 

- tL?er i  strccessfg~i passzge ir~rjiild I!ke!y be deterrn~rtod were 

 id ri.;easuren-ents ohtaairied a n d  t he  ADFCG cri terra appl!c.d. 

'The procedures used f o r  evaluat ing t r i b u t a r y  access i n  t h e  lower Susitna 

F?iver included an in i t ia l  review o f  aerial photography to  iden t i f y  potentia.! 

passage conditions at the t r i b u t a r y  mouth, followed b y  f ie ld  reconnaissance 

t o  check the results of the  a i rphoto assessment and t o  obtain 

representat ive depth measurernents in t h e  shal/owest port ions 04 the 

channel du r rng  low flow conditions. 

TABLE 3 .2 ,  EZEPTEE AND VELOCITY CRITERIA FOR SUCCESSFUL. UPSTREAM 

MIGRATION OF ADULT SALMON [FROM -bH0MPS8N, 1972) 

Fish 

Species 

Chrnook salmon 

Coho salnlon 

C h u m  salmon 

 pin^ salmon 

Sockeye salrnon 

Minimum 

Depth 

eft, 

Maximum 

Velocity 

( ~ P s )  

The lowest wi th-pro ject  average weekly flows estimated for the period June 

3 t . ,  September 22 is 26,700 c fs  a t  Sunshine (2020 load) (Harza-Ebasco, 

1984). 4ersiai photogr3phy obtained September i6 ,  7953 at a mainstem 

discharge o f  31,100 c fs  as repor ted at Sunshine was selected for- the  in i t ia l  

airphoto dssessn'i~nt ancl as the  pl-~oto base f o r  th is  report. These 

photographs shovq passage c o n d i t i o ~ s  a t  t r r b u t a r y  mouths which generally 

wi l l  be woderated b y  w ~ t i l - p r o j e c t  rnainstem f lows i n  excess of 21,100 cfs, 

b y  mid-summer t r ~ b u t a r y  flows increased b y  rainstorm runof f  events, o r  a 

con?hinatjon of tile ti.in. Vhn p!.:otc~, ::,ere ~ x s m i n e d  f c r  ~ ~ i i d  bars  OF 

shatlow r i f f l e  areas tha t  might block the  cont inuous f low of water f rom 

t r i b u t a r y  moutlls th rough  adjoining side channels leading t o  the  mainstem, 

T r ibu ta r ies  wrdl potential access problerns were ident i f ied fo r  follow-up 

aerial r-econnaissance ancl on-s i te  f ie ld  measureme~lts at a rnainstem 

dischat-ge near 21,000 c fs .  



-, 
-33 e recofinztssance was  c o n d ~ c t e d  o n  S e p t e ~ b e l -  13, 16, 19 and  27, 

- 1- - 
' - .I--~ a p e r i c d  of !ow m a i i ~ s k e m  and r r i b u t a r y  f low (Sunshine disct large 

- a r s e z  i ~ ~ r * i  18 300 t o  22,rObl. There fore ,  t h e  s~ te -spec i f i c  dep th  

-+e?szr ?F-Z-?PS >-epresenti anti i f- ipatec! wo rs t  case pascdge cond~ t i ons  f o r  Case 

E - * { s; . - . l . - r i -  " 
L ,=bk  'tioias. 

3 2 T r i b u t a r y  Ft.lot3th S t a b i l i t y  

c 3td - .--+-,- a rL-r inaissance of t r ~ b u t a : - ~ i  r70uths p i ' ov~ded  a b a s ~ s  foi. est imat ing 

: -ei  r- a r ~ s e n t  rnarphofogic s:aSrlity a n d  the e x t e n t  wh ich  w ~ t h  -pro jec t  f lows 

c g v t  z f L ~ c i .  :her!- p resen t  csndr t ton .  E Q  add i t ion ,  a e r ~ a l  photoyt-aphs o f  
1 .  2 i,-i'L . . ,,:ath r n ~ u t h s ,  ~ b r a l n e d  on  ~ u I 9  3, 1951, a t  var ious dates d u r i n g  

7 -  j h s ; b  :33, on i i u g u s t  24, 7980 and  on  September 16, 1933, %ere 

~ - s - ; r ? e l  ro deter-rnrne i s h a t *  t f  a 2 y ,  changes occu r red  dutvng t h e  1951 t o  

i :33 ~ e * - ~ z d  -'he s:ab;lrry o f  t r t L ~ l t a r y  ~ n o ' i t t ~ s  W ~ ! C I I  exh:brxed nc  change 

;r-cn 19;- to 1983 rs consrderec goc;d, t h e  sta5t l t t j t  of those which exh ib i l ed  
- - -- a -  i-- z h c  -5s rs consider-ed f a : ~  arid t h e  s t a b r l ~ t y  of those which changed 

1::ar;:iy s in re  1951 is constbe:-eb poor  

I L e  s r z b  ! ! t y a f  2: t i -nbutary modti: a t  : \ t t h - p r ~ j e ~ t  f lows ~vas evafuated b y  

: ~ ~ s  S e r s z g  t h e  s4ieci: of reduced mainstslr  disr;hai.g& on the  no rpho logy  o f  
* .- - irrsv5- rile potertt iai frjr a g g r ~ d a t r o i i  tv i tk in  t h e  t r - ~ b u t a r y  near t h e  

s-ci ;he possii>,lrty of p~rcht r ig  t o  o c c ~ r .  7 rrbutarres were 

:, _i "i;"-~<> :o defer i r t~ce I'  the reduc t i on  i n  rnarr,stern f lows would lower t h e  

- - 5 . 2 ~  ,*~aker- surface e le i i i t t on  hetow the  t r r b u t a r y  n?otrth. For t h e  

- >3se - f  i , s n  access, channet stai,llity IS defined as t h e  persistence o f  

- , c:h 3~:n riiiio over t ime. This is a func t ron o f  t he  t i - i bu ta ry  f low, 

5 2.; aei 3'-"6 - n t  a n d  local bed material. 

4 - 0  RESULTS AND CONCLUSIONS 

4.4 General 
'-, -. 

Th i r t een  t r i b u t a r i e s  t o  t h e  lower Sclsitna R i v e r  were  evaluated. S i te  

speci f ic  assessments are  q resen ted  i n  E x h i b i t  A ,  These ~ n c l u d e  o b l i q r ~ e  

and ve r t i ca l  a i r  photos o f  t h e  t r i b u t a r y  mou th  a t  low f low and an a i r  pho to  

mosaic showing c h a n ~ e i  morpho logy o f  t h e  conf luence area. 

Based on t h e  evaluat ions p r o v i d e d  i n  Exhibi t :  A, it can b e  concluded t h a t  

passage f o r  adu l t  salrnon is n o t  p resen t l y  r e s t r i c t e d  a t  any  o f  t h e  locations 

evaluated, and is  un l i ke l y  t o  become a p rob lem f o r  w i t i t -p ro jec t  f lows 

sfmilar t o  Case E-VI. These f i n d i n g s  a r e  summarized i n  Table 4.1 and  

d iscussed i n  t h e  fot lowing subsect ions b y  top ic .  

4 .  HaSdEr~g Areas 

Project  ef fects on t h e  e x t e n t  o f  backwater. at-eas wi l l  v a r y  depend ing o n  

the season, p r e c i p r b t i o n ,  t h e  c t ~ a n n e l  g r a d i e n t  and location of  t h e  

t r ~ b u t a - y  mouth ( i n  a s ide channel  o r  t h e  mainstern). The  mainstem 

cllannel c ross-sect ion  geornett-y w i l l  de termine t h e  amount the mainstem 

stage dt-ops f o r  a s p e c ~ f ~ e d  decrease i n  f low.  For  example, t h e  lowest 

inedian average week ly  f low a t  Sunsir lne d u r i n g  t h e  f o u r  week pe r i od  June  

3 t o  J u n e  30 d rops  f rom 54,500 c f s  u n d e r  n a t u r a l  condi t ions t o  37,000 c f s  

u n d e r  w i t h -p ro jec t  cond i t ions  (2020 load) ( Hat-za-Ebasco, 1984). T h i s  

change i n  strcamfiow causes a decrease i n  s tage o f  1 .7  f ee t  a t  t h e  USGS 

Sunsh ine gage, whereas a t  Wil low Creek  (RM 49.13 and Caswell Creek (RM 

64.0) t h e  decrease i n  channel  s tage f o r  t h e  sarne decrease in f low a r e  0 . 7  

a n d  '; - 3  fzzt, :-cspc--t;ive!y. A t  27 ,?f)()  cfs .-*:"L.  lo‘^ ".-'I-.."---, " 1 -  
W i L 1 1  ~r ~ ~ u r d r  y I I V W S ,  t he  

upstr-earn ex ten t  of backwater  i s  s l i g h t  o r  nonex is tent  a t  each s t u d y  s i t e  

except  t h e  Deshka River.. 

T h e  reduc t i on  i n  sur face area backwa te r  zones is p r imar i l y  due  to a 

reduct ion  4n t h e  l eng th  t h a t  t h e  backwa te r  ex tends  up t h e  t r i b u t a r y .  Due 
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I AELE 3.1. SklFaiFadARY OF POPE M T i A L  EFFECTS ON WITH-PROJECT 

FLG v'S 0P-4 TRIBIJTAWiES OF THE LOWER SUSITNA R I V E R  

Effects of With-Proiect F\ovds On --- ------------- 
F ~ s h  Access 

Into 'Frrbutarrts On Back- 
Summary cii 

Adhlt Salmor, 
U s a ~ e  0.i Stream Inter- 
face Reach 1913415) 

faz2age SSa\!-ing 

Passage Condrt~ons gear  
Tribiatary_Mou:h -- -- --- - - "  

\96- - -  . 
Discharge at 

De$h LfA) p~sz,!n__e (cfsj 

Tt-rb.ittarl - . "a%ou:h - -  an B.e?:-~ng 
Side Discharge ax 

CI-a~ne l  %lajnsten~ S ~ n s h ! ~ e J c i i ~  

'i - - - 

X - - - 

k. <13,900 

3. 52,0(10 

a t  21,100 c f s  ( 2 )  water Areas 631 -- - - ----- Ivlorphologic Stabrlity 
Pcsstbie No Moderate Slight of Tribuia-ry Mouth LA)- 
Problem ---- Problem Chanpe- g h ? ~ ~  Present  With-Project 

River 
iirle - .  

Net Surveyed X X Good Good 

X X Fair  Fair 

Y X Good Good 

X X Good Good 

X X Fair Fair 

X F a ~ r  Fair/Good 

rC X Good Good 

X Fair Fair/Good 

X Poor Poor/Fair 

X X Fair Good 

X X Good Good 

X X Fair Far r/Good 

Ck S P Ctr - -  

X F a ~ r  F a i r  

: The ,nier'ace reacn $ 3  irrst ihtrd m,le from mouth u p  the  trrbutary 
Source 3 a r r e t r ,  st ai 3985 C k  = ctltnook, S = sockeye, P = p ~ n k ,  
Ci; - c h  rn, and C 3  = cob0 

I ? ' a m  - There i s  the potential for access problems depertding on 
low. rrnSu:-;.r.j flovis, c"etjr~s jams or  channel changes 

"(0 PrcSiem - %o prcSIem -:th aczess c v r r e n t i y  e x i s t s .  

3 '2cderdre Cnnnge - i n e  extent  o+ S ~ r k w a t e r  area could be moderatcly 
redircc-c by  .%it!--project f c i ~ s  $iirrng June and July 

5itspgt ib,a-tge - The exlent  of backwater area colild be sl:gl>tly reduced by 
,v.rr:r,-pr~j~ct 'foss during J u n e  and July 

4 Goo? - %c c h a ~ g e  in tr ibutary m o u t h  rncrphology since l 9 5 i  

Fdir - So-e zhange :n tr15utacy mouth :ncrpho!ugy since 1957 

- rno .  - Lnar?se $7 trtSu:b! y mouth rnorpheiogy from 1951 to present: 
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CASWELL CREEK 
(400 2it UPSTREAM F R O M  MQPJTHI 

4-- r".,-.p..,-.=.- 
-Y =<--er i / l ~ i ~ s i e j n  s tage ,   he i n ~ e r f a c e  b e t w e e n  tr-iblitary f low and 

*z3c: % * # - + -  W-c-e -  +=rY oor,cl,r i u r t h e r  J o \ . ~ n s t r e a r n  in t h e  t r i b u t a r y  t h a n  it p r e s e n t f y  

L ,  C S  
- . P - s  ~ f i c z t r i r e i y  I n c r e a s e s  :he i e n g ~ h  o f  t r l b t i l a r y  h a b i t a t  and 

f - 3 c i ? ~ ~ s  r_hz i e l ~ t h  ~ f b b a c k i % a t e r .  

- u  - ..( .. - " eld reconnarssance t n  7954 r t  was o b s e r v e d  f o r  low g - a d i e n t  

s : " ' ~ i s ~ s  ~ c j l  as  Cas~.ieij C r e e k  t h a t  t h e  "Lr lbuiary s t reambanks  n e a r  t h e  

xq- 5i-car- \  ~ o ~ t h .  a r e  gecz- ra l l y  s teep  a n d  t h e  c h a n n e l  r e l a t i v e l y  deep.  

t b e r c c  -,o,-e ~ k e  r e d u c t r o r  rn rmainci-ern s t age  a t  r r r b u t a r y  m o ~ ~ t k s  i s  n o t  

F i 2 e c Z E o  ro ~ g g - ~ r i , c a n t t y  c h a n g e  the t o p  wid", o r  sui-face area o f  h o l d i n g  
- -.- - -  
: c d 3  6- ~ r . S t l t a r j .  mouths .  The major- e f f e c t  s f  i v t t h - p r o ~ e c t  f lows  o n  these 

- 2  rJ r; ; - reas *.:~li be t h e i r  d e p t h .  

7- "-e est r a t e d  decrease Ira w a t e r  d e p t h  50:- t h e  h o l d ~ n g  zrea a t  t h e  m o u t h  o f  

2- \e5 Creek measured  app-ox i rna ts fy  400 f e e t  u p s t r e a m  f r o m  t h e  m o u t h  
A : u d r - . r  *...- r ' ~ i_~ i ; d l  co i:'!Sh-3:.0ject (2020 i o a d j  tloh%s i s  f t-om 5.7 f e e t  t o  4.5 f e e t  

:"+s !ass .t=i.e;.. In Jiir:e ( F i g u r e  3.11.  f)lt:.tny t h e  l a s t  week i n  A u g u s t  t h e  

;C- --, " n ^ . - P . f i  . &crease rs f r o m  4 . i  feet t o  3 .5 f e e t  [ F i g u r e  3.1). For the 

r- , _  ,- 5 " v g  2 r e a  a t  511eep C r e e k .  appr-oxi rnate ly  1000 f e e t  upstr-eam f r o m  t h e  

- r hs  es t imated  d e c r e a s e  i n  w a t e r  d e p t h  is  i r s m  5.4 f e e t  t o  4.8 feet 
..t - I - - +  d S L  .~zz i i  i n  J j j ~ e  cF:gcre 4 1 ) .  Crur iny  t i l e  l a s t  week ~ r s  A ~ ~ g u s t  t h e  

FL: - , T ~ c  d e c r e a s e  i s  f r o m  3.8 f e e t  t o  3 .2  f e e t  ( F ~ g u r e  3 . 1 1 .  

=,zed 6: a compar ison ~4~1 th  depth c r r t e r i a  f o r  spawo i r lg  c h ~ n o o k  a n d  coho 
- v 3 4  -,,- , - czvempec! f o r  t r i b u t a r y  s t r e a w s  in t h e  rnrddie S u s ~ t n a  R i v e r  (Estes 

c , '3%) it does n o t  a p p e a r  t h a t  o n e  foo t  r e d u c t i o n  a t  t h e s e  

1;: $5 _ *  ,--:, r-~tr",hs w s g l d  a d v e r s e t y  a f f e c t  t h e : r  ~ " t ~ l ~ t y  as h o l d i n g  a reas .  

, - li - r , S u t a r y  Access 

* - ^  p -  - . ,A2 - % i c y #  ve;3c~- l /es rcl izv~ Seen r e p o r t e d  t o  impede o r  b l o c k  t h e  

- C - ~ ; - Z - ?  zt :~t-a : :cn o f  spaiv? ns salmon rn o t i -e r  srreams, f i z l d  o b s e r v a t i o n s  _,/- - 

,. ,' - 2 -  r z-ci? r_3aditrrJn~ a t  s e v e r a l  tower  r r v e r  t r i b ~ t a r i e s  indrcate t h a t  it i s  

,- -e :* :s*- v9;:jrity ha**r!er-s to e x i s t  ( E x h r b i t  A). Thus t h e  ease with 

SHEEP CREEK 
(4000 f t  UPSTREAM F R O M  MOUTH)  

J W N E - ! _ - ? L L - L - A u G U S T  1 s E P ~  1 , 
i .+, .~ 

$ 3 '  j { * - ) i J [ : ~  ; ,;;;52; g:;yj:<.; ; ; j  [;P3~:,Tz 
p s - 7  - ,7 ' 

t .  . . < 1:,71 . . ;<;:r ~:l;i:~< :< -3- ,;< : ]{q2T, l j % f i T ,  ,q.D kjy~:~-pJ?7,T~(;y 
I f J  -: ) , 3 3  , , j  'z-2.9z: 1,;E :FLp:JLyf ~ ~ ~ ~ j ~ \ f l ( ~ <  kr2.,Q 
.\'!,'>:!:,A, , '07-l, j 3 % )  , j [ ;T&'l:-lJ j:j 'I'x:li;] ; lyr 8 b i i i .  ?-"jCJ>iTsF2 or .iiri --- 

d.tcrf i rrr ,  *, 
- - -  -- P R E P A R E D  FOR 

W R M  C U G S U L ~ Y E ~ I N @ . -  FIGURE 4 . 1  [ $ & @ ~ ~ ~ = @ ~ ~ ~ ( l j $ @  
, ,*..*. il .V.'lll.l .  --L..I."Y ..I *.-*.. Y.. - f i i '^r& ,>lair *i+ " J T L i l L  
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# I . 4 ' l n  P a l  k 

R .  . carcn  

I jQ~~cdrvi$!! ,*  9fU,Cunu 7 i . a  

!-l f -  - = + l . i ~ . t ~ t ~ ~  .- - t ,) -, sa imon  can  en te r  io:te~ river trtbutarjes 8s sofey a function 
-4. *^lbia 
' - {a-2 ch~nne>ftaSi!g.-,~t, ,)~ 

3 4 2 3 ~ ~ "  -ss-: and  Treippet- Zt-eek b\er.e c i ~ e  c.;riv rrrbrJtat-ies kvrth mfnirnurn 

,";1*- ;j;*pt-~ st 0- j e S 3 \ %  -:- I 8isrr;asm c crttei-ra at 21,  i 0 O  cfs [Table 4. 1 ) .  

zLth ,. - a  ----  -".--r.s f l i c ? . ~  ,%To siclil c i iannels  pi-tot- to reazf~ lng  t h e  mainstein. k t  
- -  - 
-" :%J CTS r 3 e  b;.*-rrs a i  t h e  l iead e+ :he s i d e  channels are unbr-eached. 

i;~:er 2 e ~ : h s  Z G  rite s tde  c5a-neis a;-2 the!-ef01-2 depenc'enr o n  trtbritaal-y 

- :>vs - ,  : * s  i;sar? 2.6 t h e  S o x -  Cree; 5 1 2 ~ .  channel breaches at 

a;i31:-; I p  -lay-!\ 2 2 ,  ](:$j ,:fS, Dc: n g  project ~ p e r a t i a n  (7~30 load) tI31s 

Z < Z - - ? - ~ P  6 s2xcesded ;oil ;>ei-r-eqt of the r m e  fr-om %lay 13ti.i t~ 

\ = -  1, d.er7;2 - - 3 It* (Fls;il-e 1 3 S - i c ~ d  on frs'd c .~ ' i e t - \ a t l o r~  t h e  I ~ I ~ I I T I U I I I  

a ,c-- . c = * .  , , - i , ~ c _  $t T i \ =  S I A ~  c I - z ~ I ? z !  :r,L-19p b r p a ~ ' i - 2 ~  , , { I  i?xceed i) 2 feet 

. > 
. a"=,- - > r : y  ;?:e x r ~ ~ u t a r j  ~ ~ o u t h  a t  *.lor,tarta Creek I S  mor*pholcfi;~ca!ly 

-.-.-* 
,r i v r j .  3 5 r c e  ,133, t h e  s ~ d e  c h a n n e l  cr_irrrpi-x ripstl-earn of hiontana Creek 

- 2  - ~ - Z - = Z S C  > ~ 1  C_ E E  a l b  b=.ca:ne mcr-e stable. T h e  creek mouth corbt~nues 

s v  i: o c a r f 3 n  fi-orn ! e a r  to , e a r .  The genera! effect of w ~ t h - p r o j e c t  

* r , ,  s .;- $ 1  5e to reduce the  frequency of t h e  mainstern channel forming 

,-s t-c:.--s, s " 9 h t i y  r n c . - E a s l r s  t h e  etdbility of the side c,i>anr?el c.clnpiex 

- - -:eP t - K * > t r j  c i - " "  ---  

. - - I-&-- - - ,, - - def;us."ifi $\ rhtn relati;*ely ioiv s rad ien t  lo;viand streams presently 

- . *i.= - k & c ? ~ i z ~ o f -  a r e 3  ~r,=ithin t i l e  t r t j u t a ry  mouth. Dur-rng prcject 

,,- c -  ; - I ,  :, *h ---3d:>tzrl! bac%vvc;ter a reas ,  depr~s; trm W I ~ !  occur closer to 
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f.""; -x-LI~!? Stnce tr8bbsi"iar-y fiaw w;ll n o t  be  af fected b y  pro jec t  operat ion 
a areserr tsebutary sediment  x ranspo r t  capac i ty  y v i  jll remain unaffected. 

- 
g I - I;. - r..=z -*o re  :i?e a i r e u n t  of degos i i rcn  IS riot expected t o  change substant ia l l y  

j z c a  - se ,s";>r-o~ecr operat*on. 

- ; ;',Q "-fs a4e:tii-i icvi  ;t*-t5uta:-qr f l ows ,  ai4 of t h e  t r i bu ta r i es  had a 

--- * - -  *. T~,C,S h a t e r  co.ir.se w,rh  aa steep r j i f i e  secttons f rom t h e  t r i b u t a r y  t o  

r f -s  - r a , r  s'ems;'stde ci-ianrrei. T5:s 9ridicaies ti-rat no  pe:-ch~ng of  t r rb~t r la r ies  

bst,-, 2 C C E L ~  due to pt-o,ect c p e r a i i s n .  
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EXHI BIT  A EVALUATION 0 6  SELECTED LOWER SUSBTNA 

R I V E R  TRIBUTARIES 

T h e  foiiowing a r e  descriptions of t h e  t3ydrology a n d  rase by saCrnon of 

selected !criv,%rer S u s i t r ~ a  R i v e r  t r ibu tar ies .  Ghes;-. descript ions a r e  based an 

i ~ i t i a l  aer ia!  photo eval~~atiorm sf access field d a t a  collected to  confir-m the 

evaluation, a n d  analysis  of the  potent ial  e f f e c t  sf with-project flows on 

backwater areas ,  tributary access and rnorpt~olvgic s t a b i l i t y  of the 

t r lbc ta ry  mossth, T h e  d ish ut i l izat ion of t h e  t r i bu ta r y  m o u t h s  f o r  spawning 

or  passage is fr-am f X ~ p e n d i x  7 - r"ac~icaliP Salrncn Lower S u s i t n a  R i v e r  

Spawning Surveys, '! by 'het~esga~e and  Seagren I Bat-sett ,  e t  al . 1985) . 
Deqths reported for tributaries a r e  passage depths w h e r e  cl-oss-sections 

iver-e measured and maia~.li~$r;i~ deptla whet-e only spot  n-ieasurements were  

made. Passage depth IS t h e  average  0.4 t h e  mean depth aiad the maximum 

depth ( S a u t n e r ,  e t  a f . ,  3934). Aerial photogt-aphs ( a t  I f '  = 500') or' each 

s tudy  s i te  a r e  provided f o r  a $tow at S u n s h i n e  of 21,100 ~ f s  excep t  f o r  

Casovelf arrd Sheep &:I-eeks, svher-e ttae lowest  f low a t  which aer ia l  

photography i s  ava i lab le  is a t  59,1630 c f s .  The tributaries a r e  given i n  

ikpstl-earn o rder .  i r-ibu"Ear.y locations a r e  marked  on the lower S u s i i n a  

kivcr ael-iai mosaics ( a t  ^8"=2(100') shoiving the c h a n n e l  morphology of the 

confluence area .  



- s v - . - f l - p  ,- a - c -c -1-2ec; IF~giar-2 A - l  a r t d  A-2) o r i g i n a t e s  in  t h e  S u s i t n a  l o w l a n d s  

s r 2  ; ~ t "  S 53uri1ea~: t~ the S u s t t r l a  Rr.iei.. T h e  c:-eek 1s a p o p u l a r  f i s h i n g  

s:-?ar 5 : . >~ i gh  <IS!?  u s e  OF A : e r , a q d e r  Ct-eek i s  n o t  r e p r , r t e d  in Apper~dix 7 
3 r*'?"-- " L - 1 .  e: 31. "$55). Y e a r - r o u n d  r e s i d e r t t s  live j u s t  u p s t r e a r n  f r o m  t h e  

:J -~"~-E 'ss rhe Sus!trra River { P h o t o  A - 2 ) .  T h e  f low regirile i s  sif-nilar 
- - > "-h? -J2CE?L,;i - - -  K I L ~ ~  f f i s u r e s  2 . 2  t h r o u g h  2.53, e x c e p t  that  f low from 

k4 =-y;--,3e - Lake  s i i i l  r e s u l t  In a i - r tgher  b a s e f l o w  d u r i n g  dr-y s u m r n ~ r s  a n d  

( : - - t ; s  L ~ - 2  
- - _ n i r t s r  1 h e  waxer- depth a t  21,lOO c f s  [ a t  S u n s h j n e l  is in 

e ~ c 2 s s  5' G 5 feet f r o m  Cook I n l e t  u p  r h e  w e s t  c h a n n e l  to  A l e x a n d e r  
e b 

r B~~~ ?c,;ert:ai ftsh a c c e s s  rs up t h i s   SIC^^ c h a n n e l  o r  up  t h e  e a s t  

- "  _ :,- nS , ,; a n d  t r ; i -ough  a s i o ~ i g h  IRM 6 )  "c the w e s t  c h a n n e l .  T h e  ;low 

- r - t S L " _ a n  i r 9 m  t h e  V e n t n a  Rrver wi i i  b u f f e r  t h e  a f f e c t  of w i t h - p r o j e c t  

I -  *,s cn  1i.e Gncroh~ic;gtc s t a b i i i t y  0.5 t h e  t r i b u t a t - y  m o u t h  a n d  f i s h  a c c e s s  

7 c sc "a z ~ ~ " h a t a i - ~  T h e r e  a r e  n o  wr'rh - p r o j e c t  f l o v ~  r e l a t e d  changes  

2 -  -rl-"z.r" 
i > a _ .  -u 

PHOTO A - 1  

L o o k i n g  u p s t r e a m  a t  t h e  m o u t h  of A l e x a n d e r  C r e e k  I R M  9 .1 ) .  In t h e  

f o l - e g r o u n d  i s  A l e x a n d e r  S l o u g h  f lowing fr-om r i g h t  to l e f t .  Photo t a k e n  

9/11/84 d i s c h a r g e  a t  S u n s h r n e  23,600 c f s ,  d i s c h a r g e  a t  S u s i t n a  S r a t i o n  

51,400 c f s .  
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LOCA.TION OF ALEXAlgDEW CREEK 
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F I G U R E  A - 2  P R E P A R E D  FOR: -- DATE Of PH660G2APPOY: SEPT, Seth ,  9389 

. - - - _ ___ _ - - _ _ _ - -  - --- - - S C A L E :  f " -  600' 
7 ;:, . < , ~ ~ ~ ~ ~ S i - i i - ~ ~ \ i : ~  PS, amc. ALEXANDER CREEK MARZAD EBA~CGO 
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