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T h e  pr -oposed Sus i tna  t - lydroelectrrc Pro jec t  w i l l  a l t e r  t h e  natut-ai f low 

reg l i ne  of t h e  S u s ~ t n a  R i v e r  by inc reas ing  w i n t e r  f loivs and  decreas ing 

summer  f lows.  Prev ious studies h a v e  eva lua ted  t h e  e f fec ts  of t h e  proposed 

S u s i t n a  pr-oject  on  t h e  mot-phologrc s t a b i l ~ t y  and  f i s h  access cond i t ions  a t  

t r - i b u t a i - y  mou ths  a n d  s ide sloughs w i t h i n  t h e  Talkeetna r o  Devtt Canyon 

r e a c h  of t h e  Susrtna R i v e r  { R G U ,  1982; Prghey, 1983; and Sautner- e t  a l . ,  

1954). 

This r e p o r t  pr-ovides an assessment o f  t h e  potent ia l  e f fec ts  o f  t h e  

w i t h - p r o j e c t  str-eamfiow downs t ream o f  t i l e  Chu l i tna-Sus i tna-Ta lkeetna 

c o n f l u e n c e  w i t h  r-egai-d t o :  1 )  t h e  change  i n  backwa te r  zones a t  t r i b u t a r y  

m o u t h s  t h a t  rnay b e  used  by a d u l t  sahnon as ho ld ing  areas; 2)  access b y  

a d u l t  sa lmon  i n t o  t r i b u t a r i e s ;  a n d  3) mot-phologic s tab i l i t y  s f  t h e  t t - i bu ta ry  

m o u t h s .  'The assessment i s  based o n  v i sua l  evaluat ion o f  aer ia l  

p t - i o tog raphs ,  cor,iparisons be tween  an t i c i pa ted  lower r i v e r  w i t h -p ro jec t  

d i s c h a r g e s  and  avai lable U . S . G . S .  s t reamf low data, observat ions  f r o m  

he l icopter -  o v e r f l i g h t s  and  o n - s i t e  f i e l d  measurements made d u r i n g  a p e r i o d  

o f  !ow s i r e a m f  lows. 

Sec r i on  2 descr-ibes t h e  n a t u r a l  f low r-egrine o f  t h e  !ewer S u s ~ t n a  R ive r  a n d  

rrs t t - i b u t a r ~ e s ,  t h e  tlin131g o f  ups t ream sjlrnorr r n i g ra t~on  and a generat  

in t r r -oduct ion  t o  concerns w i t h - p r c j e c t  strearnf low m igh t  have on a d u l t  

s a i r n o ~  access ~ n t o  / o~ \ , z r  r l v e r  t r lbutar-res,  t h e  avar labi l r ty of h o l d ~ n g  areas 

a n d  t rgbu tz r - y  mouth s tab j l t t y .  \Vi'!th~n t h i s  r e p o r t ,  t he  terms backwatet-  

zone a n d  h o l d i n g  area a r e  used  1nter5changeabiy Section 3 descr ibes  t h e  

i ne thods  u s e d  In t he  aqalysrs,  a n d  sectton I summartzes t h e  resu l ts  o f  t h e  

a n a l y s i s .  Exh:br t  k pi-psents a  locat ion map a n d  aer ia l  pt lotos o f  each 

t r r b u t a r - y  eva luated rn t i  s t u d y ,  a  b r i e f  desct- lpt lon of  adu l t  salmon u s e  

of  each  t r ~ b u t a r - y ,  and arl assessment o f  po tent la !  ~vrt1.r-project e f fec ts  a t  

each t i - r b u t a r y  v o u t h  

2.0  QVERVlEW OF EXISTING SYSTEM 

19.1 Basin Ovesview 

T h e  Sus i tna  R i v e r  d r a i , ~ d g e  bas in  I S  located i n  t h e  southcentr-ai  r.eglon of 

A laska.  It I S  b o r d e r e d  on t h e  h e s t  a n d  nor-th b y  t h e  Aiast..d Range, sr; 

t h e  e a s t  b y  t h e  Copper  R ~ v e r  lowlands a n d  t h e  Taikeerna mounta ins ,  ant i  

on  t h e  s o u t h  b y  Cook l n i e t  CF~yur-c 2 . 1 ) .  T h e  b a s ~ n  covers  an a r e a  ~f  

19,600 squa re  miles a n d  l ~ e s  w i t h ~ n  t w o  c i ~ i n a t t c  zones The unper- bas in  

( t h a t  pot- t ion ups t ream o f  Devr l  Canyon )  rs I n  t h e  coc t tnenta l  zsne, w i t h  

ttse l ower  dsin ~n t h e  t ransr t rona i  zone. Con t~ne r j t a l  c l imate IS 

cha rac te r i zed  b y  l a rge  d r u r n a l  a n d  annua l  t e ~ n p e r d t u r e  var ia t ions ,  lotti 

p rec ip i t a t i on ,  low humidi t ) /  a n d  mean annuat  temperatures  i n  tlse r a n g e  c f  

15-2Sa F .  Trans i t rona l  c l imate I S  char-ac'cet->zed b y  d i u r n a l  a n d  annua l  

t empera tu re  v a r i a t ~ o n s  moderated b y  inar-itline inf !uences, h i g h e r  

p r e c ~ p ~ t a t i o n  t h a r  continental cirmat ic zones a n d  mean a n n ~ a i  temperatures  

i n  the r a n g e  o f  25-35OF (Ha r tman  s n d  Johnson ,  1973) T h e  r n ~ u n t a i n o i j s  

areas ~ . f  b q t h  c i imat ic zones i y p i c ~ l i y  habe higher-  p rec ip i t a t i on  vait:cs t h a n  

vz l l ey  ai-eas. 

? . 2  Fish Resources 

F ish  resources of  t h e  S u s ~ t n a  R i v e r  c o i ? t r - ~ b u t e  s i g ~ t f l c a n i i y  to i h e  Coo\ 

l r l le t  cornrner-c~~~r salmon h a r v e s t  a n d  t o  spor-t fishing o p p o r t u n ~ t i e s  far- 

res idents  o f  t h e  Matanuska-Sus i tna  S o r o u g h  a n d  Anchor-age (Ba:-vet% e t a ;  

1384). F t ve  species o f  Pacrftc sa!rnon ic i~ ,nook. ,  chum, socLe\e,  p g v k  ar;d 

coho) a r e  rmpor tant  t o  t h e  comrnel-crai a n d  spor-t f r she l -~es .  

T h e  p r l r na ry  salmon spa \ \n lng  areas ~ c i t t ~ ~ n  t h e  lower S ~ s r t r r a  Basin appear  

t o  b e  t h e  clearivaier- t r - tbutai- ies such  a s  I%iIiow C r e e k  dnc! t h e  D e s h k a  R i k e r  

(Bdr r -e t t  e t  a l .  1983). T im ing  o f  t h e  a d u l t  sa l i i ~on  mrgra t lon  Iias car-red by  

specles o v e r  t h e  pas t  f o u r  )ea rs ,  as tnd tca ted in F igu ,es  2 2 t b r o u g h  2 5 

Typ lea l l y ,  chrnook I-each Sunsh lne  s ta t i on  i n  ear l )  J u ~ e ,  ioi 'cited by  

sockeye, p i n k ,  churn and  coho salrnor; rn J u l y  a t ~ d  Au!  st The upst ream 





migrat ion by a d u i t  salrnon appea rs  t o  be r e t a r d e d  by mainstetn f lows above 

80.000 cfs  a t  Sunsh ine ( B a r ~ e t t  e t  a l .  1981 a n d  1995). 

Low v e l o c i t y  backwa te r  at-eas nea r  t r i b u t a r y  mouths are  o f t en  used as 

hoidlng areas by a d u i t  salmon d u r i n g  ups t ream r i g r a t i o n .  P ~ n k  and churn 

s a l m c n  Rave been o b s e r v e d  spawnrrrg i n  t h e  rn ter face I-each o f  sorne of t h e  

lower river t r i b u t a r ~ e s  ( B a r r e t t  e t  a!, 1985). T r i bu ta r i es  i n  t h e  lower 

S u b i t n a  River  a r e  used  for spawn ing  pt- i rnar i ly  b y  p i n k ,  coho and  chum 

sa!mon, ,$rith some it- ibutar.ies h a v i n g  r u n s  of  chrnook and  sockeye 

l A p p e r 3 d i x  7, b a r r e t t  e t  a l ,  1985). D u r i n g  1954 the  gr-eatest numbers  of 

s h  wet-e obse rved  i n  +he t r i b u t a t - y  rnout!is f r om iate Ju l y  thr-ougl i  A u g u s t  

( A p p e a d ~ x  7, Ga r re t t  e t  a l ,  IS35).  

2 . 3  Naturaf Flow Regime and Salmon Mlgi sfion 

2 . 3 . 1  Mainstem Shssitna River 

The Ta lkeetna t o  2-1 i l  Canyqn  reach o f  t h e  Sus i lna  R ~ v e r  a l ~ c p n a t e s  

be tween  a s ~ n g l e  channe l  and  sp l r t  channe l  r i v e r .  A t  i t s  csnf iuenct.  

w i t h  t h e  C h u l ~ t n a  R ~ v e r  t h e  ct- i nne l  p a t - t ~ r n  beco r~~es  ex tens ive ty  

Sr-aided due  to  a r e d u c t i o n  rn channe l  g radrent  and t h e  increased 

sedrmeni  load frorn t 7 e  C h u l i t n a  R i v e r .  A t  t h e  U S G . S .  S u n s l ~ ~ n e  

g a g e  t h e  percentages, of annua l  f low c o r > t r ~ b u t i o n  are .  t h e  S u s ~ t n a  

R i v e r  47 percent ,  t h e  C h u l ~ t n a  R i ~ e r  36 percent ,  t he  Taikeetna Rrve r  

16 pe rcen t ,  a n d  rnt n o r  t r i b u t a r i e s  between the t h r e e  r i v e r  cocf Iuepce 

a n d  t h e  gage 7 p e r c e n t  [Tdb le  2 . 1 1  T h e  Sunshine gage ( U  S . G  S.  

152827E10) IS app t -ox~mate l y  14 miles dowristream f rom t h e  t h r e e  r i v e r s  

con f l uence .  D a r ~ n g  t h e  summer, t h e  S u s ~ t n s  R i v e ' s  average 

c o n t r i b u t i o n  tanges it-orn a b !gh o f  39 percen t  I n  May t o  a low o f  33 

p e r c e n t  in  Ju ly  a n d  A ~ g u s t  I T a b ! e  2 1 ) .  

The : r~ean  dal ly  f l o ~ % s  for  1981 tJ>roc,gt: 1985 f o r  t h e  Susttna Rrver  a t  

t h e  Sunsh ine gage, ' t i le DesRka R i v e r  and  Willow Cr-eek ar-e p resen ted  

i n  Figur-es 2 2 thr-cr,gh 2.5,  a long i t i t h  t h e  t im ing of salinon 
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m : g r a t : o l l s .  T h e  initial r i s e  rn mainstern a n d  tributary d ~ s c h a r g e  I n  

t h e  spr - lng  r e s u l t s  f r o m  snob%n~el t  rn t h e  l o w e r  b a s l n  d u r i n g  la te  A p r i l  

or e a r l y  May. A s  snowmel t  r u n o f f  i n  t h e  lower  b a s ~ n  decreases 

d u r i n g  ta ts  June, s t r e a m f l o w  ~n t h e  marns te r l  a n d  clearwat21. 

t r i b u t a r ~ ~ s  dec l ines  T h i s  d e c l i n e  IS m o s t  p r o n o u n c e d  i n  t h e  

tt- ibcrtat- ies because t h e  ! a r g e s t  per-centage o f  t h e i r  d r a i n z g e  a r e 2  i s  a t  

!osv e leva t ion  a n d  snowmei t  has g e n e r a i i v  e n d e d  by m i d - J u n e  T h e  

str-earnflow c o ~ t r i b u t i o n  t o  t h e  L o w e r  R i v e r  m a ~ n s t e i n  f r o m  h i g h  

e l e v a t ~ o n  snowmelt  a n d  g iac iet -s b e y ~ n ;  i n  m i d - J u n e  a n d  increases 

d u r i n g  J u l y  a n d  A$_rgus t .  T h u s ,  ma lns tem f l o w s  g e n e r a l l y  I-ernaln h i g h  

du:-I n g  surlrmer- m c n t h s .  T I - rbu ta ry  f l o w s  d e c l i n e  a f t e r  t h e  snowmeit  

season,  b u t  may i n c r e a s e  d u e  t o  p t - e c r p i t a t ~ o n  A n  example of 

c fear-water  t r t b u t a i - y  f row decreasrng  w h i l e  t h e  t~ ia inste in dtschdf-ge 

r e m a i n s  ! ~ ~ y h  occurt -er t  d u r i n g  J u n e  a n d  J u l y  1953 ( F ~ g u r e  2 . 4 ) .  

T h e  in f luence  of g t a c i e r s  o n  ma ins tem dischar-ge is  q u i t e  a p p a r e n t  

b e l o w  t h e  tht-ee r i v e r s  c o n f l u e n c e .  G lac ie rs  c o v e r  10 p e r c e n t  o f  t h e  

b a s i n  area above t h e  S u n s h i n e  st rearngage.  G lac ie r  i n f l u e n c e  is  n o t  

un i fo t -n i i l y  a p p o r t i o n e d  among t h e  t h r e e  s u b b a s i n s ,  h o w e v e r .  O n l y  5 

p e r - c e n t  o f  t h e  d r a i n a g e  at-ea w h i c h  c o n i t - i b u t e s  t o  t h e  Sus i tna  R i v e r  

d i s c h a r g e  a t  Go ld  C r e e k  i s  c o v e r e d  b y  g l a c i e r s ,  whereas 27 per-cent 

of t h e  C h u l i t n a  a n d  7 p e r c e n t  o f  t h e  T a l k e e t n a  R i v e r  bas ins  a r e  

c o v e i - e d  b y  glacier:;. T h e  ! a r g e  c o n t r i b u t i o n  o f  g lac ie r  me l t  from t h e  

C h u l i t n a  Bas in  der,t"eases t h e  r -e lat ive impor-tance o f  t h e  midd le  Sus i tna  

R i v e r  strearnflow fc/r. m a i n t a i r i n g  surntmet- base f low i n  t h e  lower  r i v e r .  

I -he  Ct lu l r tna  Firvet. c o n f r i b u t t o n  t o  lo \$er  r. iLer drschzirges increases 

f r o m  27; in May t o  40% rn Augcrst  whereas  inrddie Sus i tna  River- 

c o n t r i b u t i o n  decreases f r o m  3 9 a o  39% (Table 2 1 ) .  In d d d ~ t i o n  t o  

t h e  rn f luence  f r o m  q l a c i e r s ,  surnmer r a i n s t o r n l s  o v e r  t h e  Sus i tna  b a s i n  

s f s o  h a v e  a s ~ g n i f ~ c a r i t  i n f l u e n c e  o n  t h e  p e r c e n t a g e  c o n t r r b u t r o n  o f  

s u b b a s i n s  t o  t i l e  t o t d l  ~ o i t e r  r i v e r  d ischat-ge a t  S u n s b ~ n e .  B y  

m i d - S e p t e m b e r  colc a r r  cemperatures a t  h i g h  elevations cause a 

dect-ease i n  t h e  s t reamf low cant!-ihutiori f r o n i  c j l i ic ier  rneit and  

inc reases  t h e  i m p o r t a n c e  of f a l l  r a i n  stor-rns i n  i l ~ a i n t a i n i r i g  iower  r i v e r  

s t rearnf  lows .  

2 . 3 . 2  tower Susitna River Tributaries 

T r i b u t a r i e s  t o  t h e  L o w e r  S u s l t n a  R i v e r  g e n e r a l l y  fa ! l  w i t h i n  t w a  

c lasa i f i ca t idns :  S u s i t n a  B a s i n  l o w l a n d  s t reams a i ~ d  st reams o r i g i n a t i n g  

i n  t h e  T a l k e e t n a  h i lounta ins.  D u r i n g  b a s i n - w i d e  sulnrner stoi-ms, t h e  

amount  o f  r u n o f f  p e r  u n i t  a rea  genet -a l l y  inc reases  as t h e  bas in  stze 

dect-eases. Hence, smal ler  t r i b u t a r i e s  genet -a l l y  h a v e  a m o r e  t-aprd 

a n d  p t -onounced r e s p o n s e  t o  ra instor-ms t h a n  l a r g e  tt- ibutdr-ies or- t h e  

ma ins tem S u s i t n a  River-. 

T h e  Susi t r ia  l o t i l a n d s  a r e  ccvere.cf ~ i t h  b ~ r - c h  a:?d a;hi te s p r u c e  f o r e s t s  

on t h e  b e t t ~ r  d r a : n e d  st tes,  a n d  ~ v r t h  b l a c k  s p r u c e  t r e e s  and 

s ~ h a a n ~ ; , i  b o g s  on  t h e  poor- iy  d r a i - r e d  s t t e s .  The a rea  1 5  r.elalrve!y 

f l a t ,  w i t h  low t i ~ l l s  t o  t h e  s o u t h  a r id  r ~ l ~ u n t a i n s  t o  the  west  r a n g i n g  i n  

e i e k a t ~ o n  U S  t o  5,000 f e e t  L o w l a n d  s t reams s u c h  as t h e  D c s h k a  

R ~ v e r  h a v e  r e l a t ~ v e l y  f l a t  c h a n n e l  g r a d i e n t s  a n d  numer-ous meanders 

L o w l a n d  t r i b u t a r y  s t l - e a i ~ i f l o n ~  a r e  n o t  i n i i u e r c e d  5\/ g i a c r ~ l  m e i t ,  

a l t h o u g h  snowmelt  t-unodf causes t l l g h  stt-earnfiow,~ I n  la te  4pr-r/ t o  

e a r l y  hilay. T i - i b u t a r y  fio\tl t v p ~ c a l i y  dec i ines  dur-sny t h e  surnmer 

a1thougi.i p e r r o d - c  r ainstot-rns cause  sl;ort ker-m tncr-eases rn str -eanf low 

I n  genera l ,  t h e  lakes a n d  b o g s  i n  lobt iand b a s i n s  r e t a r d  r u n u f f  frcrn 

summer sto!-ms. r e s u l t i n g  I n  a t t e n u a t e d  peak  f t o ~ v s  o f  e x t e n d e d  

d u r a t r o n  Str-earnflc\v r e c o r d s  t o r  r h e  Deshka  R i ~ e r  near  !vf!!ow 

i U S G S  Sta t ion  No. 15293100) pt -oc ides  a n  example  of st rearni lows for  a 

l o w l a n d  t r i b u t a r y  ( F ~ g u t - e s  3 . 2  t h i - o u g h  3 5). 

Watershed.; rn t h e  T a l k e e t n a  hlountzltns g e n z r a l  ty  possess a lp in2 

v e ~ e t a t i o n  a b o v e  2,000 f e e t  e leva t ion ,  w ~ t h  f o r e s t s  c f  b f r c i i  and  ~ h l t e  

s p r u c e  o n  b i t t e r  d r a i n e d  s l tes ,  a n d  b i a c k  s p r u c e  t r e e s  a n d  s p h a g n ~ i v  

b o g s  o n  t h e  p o o r l y  d r a i n e d  s i t e s .  S t r e a m  channe ls  at-e F ' I ? ? ~  ' 



s t e e p  a n d  of Sow s i n u o s i t y  in t h e  mounta ins ,  but become r e l a t i v e l y  f l a t  

a n d  m e a n d e r i n g  as they c r o s s  t h e  i ow lands  b e f o r e  e n t e r i n g  t h e  

S i ~ s i t n a .  Snowmelt  d u r i n g  ?day causes h i g h  s p r i n g  s t reamf lows.  

D u r i n g  summer, s t t -eamf lows r e s p o n d  t o  r a i n s t o r m s  wh ich  may cause  

s h o r - t  du i -a i ion  peak  f l o w s .  ! n gene,-al, t r i b u t a r i e s  w h i c h  o r i g i n a t e  i n  

f i l e  T a l k e e t n a  M o u n t a i n s  a r e  n o t  bu f fe : -ed  b y  lakes a n d  bogs  i o  t h e  

s a m e  e x t e n t  as Iowli lnd t r i b u t a r i e s .  S t reamf low records  f o r  Wil low 

Ct-eek near- Wil low f USGS S t a t i o n  N o .  15294005) p r o v i d e  an example of 

a T a l k e e t n a  Mounta in  s t r e a m  ( F i g u r e s  2 . 2  t h r o u g h  2 . 5 ) .  

2 . 3 . 3  Discussisn of 1981-18$4 Flov is  and Salmon Migrat ions 

D u r - ~ n g  1981 h r g h  f l o w  f r o m  snowmel t  occur r -ed  I n  ear iy  May  f o r  t l i e  

D e s h k a  R i v e r  a n d  m i d - \ I d y  f o r  W ~ l ! o w  C r e e k  a n d  t h e  Sus i tna  R i v e r  a t  

S u n s h i n e  ( F i g u r e  2 2 1 .  The h r g h  rnarnstem f l o w  o n  J u n e  1, i981 

( F t g u r e  7 2 )  is an  e x a m p l e  o f  a h i g h  +!ow e v e n t  p r o b a b l y  caused b y  

t -a i r t fa l l  a n d  s ~ o f i m e l t ,  l a g g i n s  b e h t n d  h i g h  f l o w s  i n  t h e  Deshka R i v e r  

a n d  W,l iow C r e e k  T h e  a n n u a l  p e a k  f l o w  got- t h e  Susi tna R ~ v e r  a t  

S s ~ s h t r t e  o e ~ u t  r e d  J u l y  7 1  d u e  t o  i -atnfa l l  i r i  t h e  iower b a s i n .  T h i s  

stor-m also caused h i g h  t l o w s  o n  t h e  '72shka R i v e r  a n d  \idiliow C r e e k .  

H i g h  basef low rn t h e  D e s h L a  Rivet-  a n d  l'41lloav Creek  is n?ainta ined 

t h t - o u g h  J u l y  a n d  rZclgust b y  r-atnfal l .  T h e  peak  ca tch  a t  t h e  

S u n s h i n e  d~sh\ct ieel  di- i t- ing 1981 occur - red  f ro rn  i n i d - J u l y  t o  m i d - A u g u s t  

[ F i g u r e  2 2) d l i r - ing  a p e r i o d  o f  h t g h  f lo ivs o n  t h e  Sus i tna  d u e  t o  

g l s c i a f  me l t  a n d  s u n m e r  rarnstor- [ns.  T h e r e  were  t w o  ~ .a ins to rms 

d u r t n g  October- ~ v h ~ c h  c a u s e d  h i g h  I -unof f  f rorn t h e  t t - i b u t a r ~ e s  as tveli 

a s  t h e  Susrtna River-  

T h e  i n f l u e n c e  of  sno\vmei t  r u n o f f  i s  e v i d e n t  by m ~ d - A p r ~ I ,  1932 i n  

h y d i - o g r a p h s  f o r  b o t h  / '4i l lo~v C r e e k  a n d  t h e  Deshka  R i v e r  T r ;bu ta t -y  

f l o w s  w e r e  h t y h  i n  mid-!vlay a n d  remained  so p r o b a b l y  as t h e  r e s u l t  o f  

r a ~ n f a i !  [ F i g u r e  2 .3 ) .  'he snowmelt  h i g h  f l o w  f o r  t h e  S u s i r r a  R t v e r  

a t  S u n s h i n e  occur-1-ec d u r i n g  m i d - t o  la te  J u n e  w i t h  pedk  f lows ,  

p r - o b a b l y  d u e  t o  r a ~ n l a l l - r e l a t e c l  i j i g k  'lows, super imposed on  t o p  of 

t h e  s n o w m e l t b a s e  f low.  D u r i n g  t h e  p e r i o d  s f  peak catches f o r  churn,  

p i n k ,  coho  a n d  second r u n  sockeye ,  there w e r e  h ~ g h  f lows i n  both 

t h e  1owc.r r i v e r  a n d  t h e  t r i b u t a r i e s .  Du t - ing  t h e  f a l l  a  r a i n s t o r m  

c a u s e d  t h e  h i g h e s t  f low e v e n t  of ti:e y e a r  f o r  t h e  ttr-ibutar-ies a n d  t h e  

second h i g h e s t  f l o w  e v e n t  i n  t h e  S u s i t n a  R i v e r  fcr the  y e a r  a t  

S u n s h i n e .  

I n  1953 s n o ~ v m e l t  caused t h e  D e s h k a  t o  p e d k  i n  e a r l y  May,  wfret-eas 

t h e  snowmelt  h i g h  f l o w  f o r  l v l l l ow C r e e k  a n d  t h e  Sus i tna  R ~ v e r  

occur t -ed  in eat-iy J u n e  f f l g u r e  2 41. T r - tbu ta ry  f l o ~ v s  wer-e /OW 

dur- t t rg tire per-iod o f  p e a k  catct-ies f o r  c h ~ r m ,  p i n k  a n d  second t-un 

s o c k e y e  salnion ( F i g u r e  2 3 )  A f a l l  r a i n s t o r m  caused the  annua!  

p e a k  f l o w  o n  \titllow C r e e k  a r l d  htgr; f l o i vs  i n  t h e  Deshks  a n d  Sus i t i ta  

R i v e r s .  

Lowf t r  b a s i n  snowmelt  i n  1984 caused h i g b  f L r i s  or? t h e  Deshka R ~ v e r  

i n  l a t e  Apr-11 - e a r l y  h!2ry, I n  l i i f l o w  C r e e k  I n  mid-to late hlay a n d  1 1 )  

m i d - J u n e  o n  t h e  S u s i t n a  R i v e r  B y  m i d - J u l y  .the rnajoe- l ty  o f  snowmelt 

r u n o f f  on  :he \ t r l l o ~ v  C r e e k  b a s t n  was f i n ~ s i - i e d  and summer r a i n s  

became the  domina t l t  Lause  o f  high f l e w s  The an i jba i  peak  f l o w  

occ l  r e d  i n  r n t d - A u g u s t  for. the S u s i ~ n a  a n d  t h e  t i- :butar. ies. Tl;rr 

year- i s  drffc- 2 n t  f r o m  1981 th r -ough 1933 i n  t h a t  t l ~ e r - e  cvas n o  h i g h  

f l o w  f  roin I-ainfal l  J u t - ~ n g  September  or- O c t o b e r  

T h e  c h i n o o k  m i g r a t i o n  o c c u r s  d u r i n g  J u n e .  Dut - ing  t h i s  rnontl; 

snowmelt  r u n o f f  gene t -a l l y  causes high f l o w  i n  t h e  Susrtna giver-, 

w h i l e  ts- i tu tar . \ .  f l o w  f r o m  sno;vrnelt i s  d e c r e a s i n g .  D u r i n g  m i d - J u n e  

r a i n f a l l  r u n o f f  may cause  high f iows  o n  t o p  o f  t h e  sncivrrielt base f low 

(see J u n e  1932 as cornpared t o  a iow r a i n f a l l  p e r i o d ,  la te J u n e  a n d  

ear-iy J u l y ,  1983!. Churn, p i n k ,  coho ,  a n d  secoisd r u n  sockeye  

salinon m i g r a t e  it-orn n ? i d - f  u l y  t h : - o u y h  A u g u s t .  Du t - ing  1939, 1982 a n d  

1384, r a i n f a l l  cadsed hrsh f lows i n  t h e  t i - i b u t a r ~ e s  from s r d - J c i ~ .  

t h r o u g h  A u g u s t .  J u i y  o f  1933 was a dr ier- than-ncsrn7al  fnonth, a s  

indrca'red b y  t i l e  low J u l y  t r i b i i i a r y  f l o w s .  



2 . 4  Potential Effects o i  an Altar~r!  Lower Plve- Fiow Regime 

T h e  e f fec ts  of p r o j e c t  o p e r a t i o n  o n  t h e  f low t-egrme sf t h e  l o w e r  

S u s r t n a  River- will b e  darnpenad by i n f i i l e n c e s  of i t s  major  t t - ibu ta r res :  

t h 2  C h u l i t n a  R i v e r  I R M  3351, t h e  T a i k e e t n a  i2ixier ( R M  97) a n d  t h e  

Y e n t n a  R ~ v e r  (R?-4 2 8 ) .  Pr-oject o p e r a i r o n  wrli genera l fy  t-esnlt rn 

i n c r e a s e d  m a ~ n s t e m  c ~ i s c h a r g e  Atit-ing t h e  la te  f? l l  and  w i n t e r ,  l o w e r  

d i s c h a r g e  d u t - i n s  t h e  summer ,  a n d  n e a r l y  equal  f lo~kds in s p r i n g  a n d  

ea r iy  fa l l .  C u r i n g  e)rtt-eme:y tA:'y y e a r s ,  p r o j e c t  f lo~bs may i-esuli: :n 

t -1~2her - than-na tc l r -a i  .'tow c?:;r-ing l a t e  surntnei- a ~ d  early fai l ( T a b l e  

P t -o jec i - induced reductions of inid-si!rnrnet. nia;nstern d ~ s c h a r g e  rn>j/ 

z.ffect a d u l t  salmon access i n t o  Iot.;er Sus i tn t i  Rivet- t r i b u t a r i e s  by:  1)  

d e c r e a s i n g  the s i z e  :;.f b a c k w a t e r  at-eas a u a ~ l a b l e  to mic;t.ating salmon 

for. t -est ing o r  holdisg i n  t r ~ b u t a t - y  r n o u t i ? ~ :  2 )  decreas ing  t i l e  ~ v s l e r  

depth ! n  t h e  t r r b u t a r - y  m ~ u t i i  t o  ie\;elc. which d e n y  Access to a d u l t  

salmon; a n d  3)  atter.irlg t h e  ~ n ~ f t - p h o l o g i c  s t a b i l i t y  o f  t h e  t r i b u t a r y  

m o u t h  or adjsiniilg side c h a n n e l ,  ther-cSjl p o t e n t i a l l y  inh :b i i i n l ;  acczss 

I ntc t h e  tribcrtar-tes d u r i n g  periods of lois t i - ibuiat -y f low.  7 hese 

p o s s i b i l i t i e s  .%*ere s u b j e c t i v e l y  evaiuat-ed a n d  a re  d iscussed in Sect ion  

4 .  

2 . 4 . 2  H o l d i n g  A r e ; $  

i t i rh -p : -o jec t  fIn;\s a r e  expec ted  t o  r-eddce the s i z e  a c d  d e p t h  of lev 

i e l c i c t ~ y  b a c 4 i t a t e r  a rcas  i n  t r - i S ~ ~ a t - y  mouths  d u r i n g  t h e  summer- 

F ~ - a d ~ c t i i i q  t h e  : r r a g r ~ i t ~ d e  of  it?^^ I-educt~oi? i s  d!fdic,u't because t h e  s ~ z z  

a n d  denrti o f  :!lese h a c h w a t e r  at-eas r e s p o n d  t o  both malnster-n s t a g e  

at-d tr-,butar-y flo v i t  ~hcj?ar-y f l o w  bdaries independent ly  of rna~i-istern 

dtschar-ge, so  n u  rier-oJs ro~nbtnat,dr>s 11f t r i b i i t a i - y  fior$ and ~l-a lnsten;  

d i s c h a r g e  a?-e possj!3!c3 In at 'dt t iorr ,  t h e  r n a g n r t l ~ d e  of m a ~ n s t e l n  Gi. 





s r d e  channe l  s t a g e  f i u c t u a t i o n s  d e p e n d s  o n  t h e  shape o f  t h e  c l lanne l  

c r . 0 ~ ~  -sec t ion .  F o r  t h e  sarne i n c r e m e n t a l  decrease I n  mainstern 

d i s c h a r g e ,  t h e  d z c r e a s e  in w a t e r  s u r f a c e  e levat ion I S  ger le ra l l y  

g r e a t e r  a t  c o n f i n e d  c h a n n e l  Z Z C ~ , O ~ S ,  s u c h  as a t  thc P a r k s  H i g h w a y  

BI- dye ( t h e  loca t ion  o f  t h e  USGS S u n s h r n e  st reamgage),  t h a n  a t  w ~ d e ,  

b r a i d e d  c h a n n e l  s e c t ~ o n s ,  such a s  t h e  De l ta  Is lands .  Hence t h e  sanre 

tnc l -emental  c h a n s e  ~ r !  mainstern d t s c h a r g e  w i l l  h a v e  d ~ f f e r e l ~ t  degrees  

o f  influence o n  b a c k w a t e r  ( h o l d t n g )  areas i n  t r ~ b u t a r y  rnout l is ,  

d e p e n d ~ n g  u p o n  locai  rnalnstem c h a n n e l  mot-phology and  t i - ibu ta r -y  f l o w .  

2 . 4 . 3  f ributary Access 

W i t h i n  t h e  lower- S u s i t n a  R i v e r ,  t t - i b u t a r i e s  e n t e r  d i r e c t i y  i n t o  t h e  

rnainstem o r  i n t o  s i d e  c h a n n e l s .  For- t h o s e  t~.ibutat. ies w h i c h  d i r e c t l y  

e n t e r  t h e  rnainstern S u s i t n a ,  w i t h - p t - o j e c t  surnrner f low may a d v e r s e l y  

a t f e c t  access c o n d i t i o n s  i n t o  t h e  t r ~ b u t a r y  b y  r e d u c i n g  d e p t h  of f l o w  

a t  t h e  t t - ibutar-y i n o u t h .  Access i n t o  t r i b u t a r i e s  a d j o i n i n g  s i d e  

c h a n n e l s  rnay a lso b e  advet-sely a f f e c t e d  i f  wit! :-project surntner f l o w s  

a r e  i n s u f f i c i e n t  t o  o v e r t o p  t h e  l i p s t r e a m  b e r m  of t h e  s i d e  c!>annel, 

t h e r e b y  c o n t r i b u t i n g  t o  s i g n i f i c a n t  d e w a t e r i n g  o f  t h e  s ide  channe l  

downst rearn  of  t t i e  t l - i b u t a  r-y moi i  I t ? .  

2 . 4 . 4  T r i b u t a r y  Mouth S t a b i l i t y  

T h e  pers is tence  a n d  s t a b i l i t y  of. t r i b u t a r y  mouths a d j o i n i n g  t h e  

tnainstem a n d  s i d e  c h a n n e l s  d e p e n d  o n  t h e  magn i tude  a n d  t i m i n g  o f  

mainstem a n d  t r i b u t a r y  f l o w s  a n d  sediment  load i n  b o t h  t h e  mainstern 

a n d  t he  t r i b u t a r y .  Access i n t o  t h e  lower  r i v e r  t r i b u t a r i e s  may b e  

a f fec ted  b y  r e d u c e d  surnrnet. mainste in d i s c h a r g e s  caus ing  low v e l o c i t y  

areas  near  t r i b u t a r y  m o u t $ s  i n  w h i c h  suspended sediment  ( s i l t  a n d  

s a n d )  t r a n s p o r t e d  b y  t h e  ~na ins te rn  m i g h t  b e  deposited. i t  i s  a lso 

p o s s i b l e  t h a t  sedi tnents t r a n s p o r t e d  b y  t h e  t r i b u t a r y  m i g h t  a g g r a d e  

n e a r  t h e  t r i b u t a r y  m o u t h  if mainstern f lows  a r e  i n s u f f i c i e n t  t o  

t l - a n ~ p o r t  t h e m  doiunriver, ~ o ~ ~ ~ ~ ~ ,  t r i b u t a r y  f lows ccluld h e  

s u f f i c i e n t  t o  s c o u r  t h e  depos i [ed  s e d i m e n t  " h e n  the mainstern s t ag@ 

l a t e r  d r o p s .  



3.0 STUBY PLAN DESIGN AND METHODS 

3 .  I Ho!ding Areas 

T i l e  e x t e n t  o f  h o i d r n g  areas IS g r e a t e r  i r ?  l o w  g r a d l e n t  s t reams as compared 

t o  s t e e p  g t-adrent s t reams. Ther-efor-e t h e  a n a l y s ~ s  concent t -ated o n  t h e  

e f f e c t  o f  w i t h - p r o j e c t  f l o w s  o n  low g r a d l e n t  s t reams.  Caslvell C r e e k  a n d  

S h e e p  C r e e k  w e r e  se lec ted  as  r e p r e s e n t a t i v e  o f  low g r a d i e n t  strearns 

( T a b l e  3 .1 ) .  H o l d ~ n g  areas a t  t h e  ti.1butat.y m o u t h  a r e  a f fec ted  m o r e  by 

w a t e r  d e p t h  t h a n  b a c k w a t e r  at-ea. Response cur-ves o f  w a t e r  d e p t l i  t o  

m a ~ n s t e i n  d ~ s c h a r - g e  w e r e  d e v e l o p e d  fat- t h e s e  t w o  sr tes u s i n g  da ta  co l lec ted  

f o r  t 5 r s  s t u d y ,  ADFGG (1985) a n d  p i - o i e s s ~ o n a l  j u d g m e n t .  Titne ser ies 

p l o t s  o f  w a t e r  d e p t h  v e r s u s  50 per-cent exceedence week ly  n a t u r a l  a n d  

w ~ t r - p r o j e c t  f l o w s  for- Case E - V I  (2020 l oad)  w e r e  made to r d e n t i f y  t h e  

d e g r e e  o f  c h a c g e  i n  a a t e r  d e p t h  c a u s e d  b y  p r o j e c t  f lo \vs.  T i - ~ b u t a r y  f lows  

o c c u r r i n g  d u r t n g  t h e  f a l l  o f  1984 wt-rer, t h e  da ta  was ob tz  n e d  w e r e  below 

a v e r a g e .  H e n c e  t h l s  e v a l u a t t o n  wr l l  o v e r e s t ~ r n a t e  t h e  decrease 1r1 w a t e r  

d e p t h  wwhtch wauld ~-~ot-mal ly  o c c u r .  

3 . 2  T r i b u t a r y  Access 

The a b t l i t y  of f i s h  t o  pass  t t i t - o u g h  a  g i v e n  s t ream reach is  p r i m a r i l y  a 

f u n c t i o n  o!: t h e  species o f  f i s h  d n d  l i f e  s tage  be i i  g cons idered ,  

e n v i r o n m e n t a l  s t resses  t h e  f i s h  at-e e x p o s e d  t o  d u r i n g  migra t ion ,  w a t e r  

d e p t h  a n d  v e l o c i t y  i n  ?he  passage reach ,  l e n g t h  o f  t h e  passage reach  a n d  

a v a i l a b i l i t y  o f  r e s t i n g  a t-eas. Passage c r i t e r i a  most  o f t e n  cons idered  at-e 

w a t e r  d e p t t i ,  w a t e r  v e l o c i t y  a n d  passage reach  l e n g t h  ( S a u t n e r  e t  a l . ,  

13543. 

Passage c r ~ t e r i a  f o r  a d u l t  chum salmon ( F ~ g u r e  3 .1 )  wl i rch d e s c r ~ b e  passage 

a b i l ~ t y  as  a  f u n c t t o n  c i  d e p t h  a n d  reach  l e n g t h  h a v e  been deve loped by 

A D F c C  S u  i l yd ro  ( B l a k e f y  e t  a! .  . 1985). T h e s e  c r i te l - ia  of c h u m  salmon 

s p a w n i n g  i n  s ~ d e  s loughs  o f  t i l e  m ~ d d l e  S u s ~ t n a  R i v e r  a r e  based o n  f ~ e l d  

o b s e i - v a t l o p s  l r t e , a t u r e ,  r e v i e w ,  a n d  p r o f e s s i o n a l  judgement .  



TABLE 3 .1 .  LOWER S U S U T N  RIVER TRIBUTARIES EVALUATED 

DURING 1984 

Tributary 

Alexande r -  Creek 

D e s h k a  R i v e r  

W I ~ ~ O ~ V  C r e e k  

L ~ t t l e  Willow Creek 

K a s h w i t n a  R i v e r  

Cas ive i l  C r e e k  

Sheep  C r e e k  

Goose C r e e k  

M o n t a n a  C r e e k  

R a b i d e u x  Creek  

S u n s h i n e  Creek 

B r r - c l ~  C r e e k  

Tr-appet-  Cr-eek 

River  Mile 

Gradient of 

Stream is  Relatively 

Low 

Low 

Steep 

Steep 

Steep 

Low 

Law 

Steep 

Steep 

Low 

Low 

Low 

Low 

Passage c r i t e r i a  selected f o r  eva luat ing  access b y  adu l t  salmon in to  lowet- 

r-iver- t r i b u t a r i e s  ar-e those pub i i shzd  b y  Thompson (19721 and appl ied b y  

T r i h e y  (1983) t o  t t - ibu tar ies  o f  t he  middle Susitna R iver  (Tab le  3 . 2 ) .  

Thompson ' s  c r i t e r i a  were  selected ove r  the  ADFGG cr i te r ia  because it is 

s l i g h t l y  more conservat ive  ( requ i res  g rea te r  dep th )  than t h e  A D F I G  

c r i t e r i a ;  a n d  because it can b e  app l ied  w i thou t  reach length  measurements. 

B o t h  t hese  considerat icns we re  p r e f e r r e d  Sot. t h i s  evaluation of  access i n t o  

ic,,ver r i v e r  t t - ibutar ies as less f ~ e l d  data would be requ i red  and  

,qtet-p:- tati ion of t he  l irnited data  base would b e  conset-vative If passage 

c s n d i t i o n s  were determined t o  b e  m a r g ~ n a l  us ing  Tt~ompson's 0.G f t  dep th  

r r i t e t . ; ? .  t hen  successful  passage would  l i ke l y  b e  determined were 

a d d i t i o n a l  f i e l d  measurements obta ined and  t h e  A D F L G  c r i t e r i a  appl ied.  

T h e  prscedot-es used f o r  eva luat ing  t r - i bu ta ry  access i n  t h e  lowler S u s ~ t n a  

Rivet- i nc luded  an in i t ra!  r ev i ew  of aer ia l  pho tog raphy  to  rdent i fy  potent ia l  

passage condi t rons a t  t h e  t r i b u t a r y  mouth,  fo l lowed b y  f i e l d  reconnaissance 

t o  check t h e  resu l ts  o f  t h e  a i rpho to  assessment and to ob ta in  

representa t ive  dep th  measu~.ernents i n  t h e  shallowest por t ions  of t h e  

channef d u r r n g  low f low conditions. 

TABLE 3 .2 .  DEPTH AND VELOCITY CRlTERlA FOR SUCCESSFUL UPSTREAM 

MI1IGRA'TIOf'J OF ADULT SALMON (FROM 8610MPSON, 1972) 

Fish 

Species 

Chinook salmon 

Coho salrnon 

C h ~ r n  salrnon 

P i  n k s a l  mo n 

Sockeye salmon 

Minimum 

Depth 

(ft) 

Maximum 

Velocity 

( f p s )  

T h e  low?st w i t h -p ro jec t  average weekly f lows estimated f o r  the  per iod  June 

3 t o  September 22 is 2G,70O c fs  a t  Sunsh ine (2020 load) (Hat-za-Ebasco, 

1984). Aer ia l  photography obta ined September 16, 1983 at  a mainstem 

d ischarge o f  21 ,100  c fs  as r-epor-ted a t  Sunsh ine was selected For t h e  i n i t i a l  

ait-photo assessnicnt and as t h e  photo  base f o r  th is  repo r t .  These 

photograp i is  show passage cond i t iovs  a t  t r i b u t a r y  mouths which genera l ly  

w i l l  b e  moderated b y  wl t t ; -project  rnainstern f lows in  excess of 24,100 C P S ,  

by mid-sumfner- t r ibu tar -y  f!ows increasecj b y  r-ainstorm runo f f  events,  o r  a 

c ~ r n b i n a t i o n  of t h e  two.  T h e  photos  were  exarnined for- sand ba rs  o r  

shallow r i f f l e  areas t h a t  rnrght b lock  t i l e  cont inuous f low of water  f r om 

trbibutat-y mouths t h r o u g h  ad jo in ing s ~ d e  channels leading t o  t h e  mainstern. 

T r i b u t a r i e s  wiPh potent ia l  access problems were  ident i f ied  f o r  fo l low-up 

aer ia l  reconnaissance and  on -s i t e  f i e i d  measurements a t  a mainstem 

d isc l ia rge near 21,000 c f s .  



T h e  f ieid reconqa issance  w a s  c o n d r ~ c t e d  on September  13, 18, 19 a n d  27, 
1981, a p e r i o d  o f  low m a i n s t e m  a n d  t r i b u t a r y  f i o w  ( S u n s h i n e  d i s c h a r ~ e  

t-anged f !.om 15,300 t o  22,7001. Tt-ier-efore, t h e  s i te -spec i f i c  d e p t h  

measu r-er;ients , . e p ! - e s e n t a n t i c i p a t e d  w o r s t  case passage cond i t ions  f o r  Case 

E -V !  pf-o~ect  f l o w s .  

3.3  TributarSy Mouth Stabi?ity 

F i e l d  r -econnaissance o f  t i - i b u t a r y  m o u t h s  p r o v i d e d  a bas is  f o r  es t imat ing  

t h e i r  p r e s e n t  m o ~ ~ p h o l o g i c  s t a b i l i t y  a n d  t ! ~ e  e x t e n t  w h i c h  w i t h - p r o j e c t  f lows 

m i g h t  a f f e c t  t h e i r  p r e s e n t  c o n d i t i o n .  I n  a d d i t i o n ,  aer ia l  p h o t o g r a p h s  o f  

t i l e  t r i b u t a r y  mouths ,  o b t a i n e d  o n  J u l y  3, 1951, a t  v a r i o u s  da tes  d u r i n g  

1962 and 1963, o n  A u g u s t  24, 1980 a n d  o n  September 16, 1983, w e r e  

e x a m i n e d  t o  de te rmine  w h a t ,  i f  a n y ,  changes  o c c u r r e d  d u r i n g  t h e  1951 t o  

1953 p e r i d .  T h e  s t a b i l i t y  o f  t r i b u t a r y  m o u t h s  w h i c h  e x h i b i t e d  n o  c h a n g e  

fr-om '1957 t o  1983 is  c o n s i d e r e d  good,  t h e  s t a b i l i t y  o f  those  w h i c h  e x h i b i t e d  

sorne c h a n g e  is  c o n s i d e r e d  fair- a n d  t l i e  s t a b i l i t y  o f  those  w h i c h  changed 

s i g n i f i c a n t l y  s ince  1951 is  c o n s i d e r e d  p o o r .  

T h e  s t a b i l i t y  o f  a t r i b u t a r y  m o u t h  a t  w i t h - p r o j e c t  f l ows  was eva lua ted  b y  

c o n s i d e r i n g  t h e  e f f e c t  o f  r e d u c e d  ri iainstern d i s c h a r g e  on  t h e  inorpho loyy  of 

t h e  t n o u t h ,  t h e  p o t e n t i a l  f o r  a a g r a d a t i o n  wi th i t? t h e  t r i b u t a r y  near. t h e  

m o u t h  a n d  t h e  p o s s i b i l i t y  o f  p e r c h i n g  t o  o c c u r .  T r i b u t a r i e s  wet-e 

e v a l u a t e d  t o  de te rmine  if t h e  r e d u c t i o n  in rnainstern f lows  w o u l d  lower  t h e  

m a i n s t e m  w a t e r  sut-face e l e v a t i o n  below t h e  t r i b u t a r y  mouth .  For* t h e  

p u r p o s e  o f  f i s h  access, c h a n n e l  s t a b i l i t y  is  d e f i n e d  as t h e  p e r s i s t e n c e  o f  

t h e  w i d t h / d e p t h  r a t i o  o v e r  t i m e .  T h i s  is  a f u n c t i o n  o f  t h e  t r i b u t a r y  f low,  

c h a n n e l  g r a d i e n t  a n d  local  b e d  n~ate r - ia l .  

4.0  RESULTS AND CONCLUSIONS 

4.1 General 
,-l 

T h i r t e e n  t r i b u t a r i e s  t o  t h e  l o w e r  S u s i t n a  R i v e r  w e r e  eva lua ted .  S i t e  

s p e c i f i c  assessrnents a r e  p r e s e n t e d  i n  E x h i b i t  A .  T h e s e  i n c l u d e  obiique 

a n d  v e r t i c a l  a i r  p h o t o s  o f  t h e  t r i b u t a r y  m o u t h  a t  low f l o w  a n d  an a i r  p h o t o  

mosaic s h o w i n g  c h a n n e l  m o r p h o l o g y  o f  t h e  c o n f l u e n c e  a rea .  

Based o n  t h e  eva lua t ions  p r - o v i d e d  in E x h i b i t  A,  it can  b e  conc luded t h a t  

passage f o r  a d u l t  salmon is  n o t  p r e s e n t l y  r e s t r i c t e d  a t  a n y  o f  t h e  I o c a t i ~ n s  

eva lua ted ,  a n d  i s  u n l i k e l y  t o  becorne a p rob le rn  f o r  w i t h - p r o j e c t  f l o w s  

sir-ililar. t o  Case E-VI. T h e s e  f i n d i n g s  a r e  s u r n m a t - i z ~ d  i n  T a b l e  4 .1  a n d  

discclssed i n  t h e  fo l lowir rg subsec t ions  by  t o p i c .  

3 . 2  Holding Areas 

Pro jec t  e f f e c t s  o n  t h e  e x t e n t  of b a c k w a t e r  a reas  w i l l  v a r y  d e p e n d i n g  o n  

t l i e  season, p r e c ~ p i t a t i o n ,  t h e  ct.~ar-. i~el g r a d i e n t  a n d  locat ion o f  t h e  

tr.ibuta1.y m o u t h  ( i n  a s ide  ct ianr ie l  ot- t i l e  mainstern) .  T h e  mainstern 

channe l  c r o s s - s e c t i o n  geotnetr-i/ w i l l  d e t e r m i n e  t h e  arnount t h e  ma ins tem 

stage d r o p s  for. a s p e c i f i e d  decr-zase is? fioav. Fol- exampie, t h e  lowes t  

median a v e r a g e  w e e k l y  f l o w  a t  S u n s h i n e  d u r i n g  t h e  i c g r -  week p e r i o d  J u n e  

3 t o  J u n e  30 d r o p s  f r o m  53,500 c r s  under -  natur.al cond i t ions  to 37,000 c i s  

u n d e r  ev i th -p ro jec t  c o n d i t i o n s  (2020 load) (Hat-za-Ebasco,  1984). T h i s  

c h a n g e  i n  strea:nflow causes a decrease  i n  s t a g e  o f  1 . 7  fee t  a t  t h e  USGS 

Sunl. ' l ine gage, whereas  a t  \ i ' i l low Ct-eek CRhl 49.1) a n d  Caswel i  C r e e k  (RM 

64.0) t h e  dec l  ease in chdnne l  s t a g e  f o r  ? t ~ e  same decrease i n  f l o w  a r e  0.7 

a n d  1.3 fee t ,  r e s p e c t i v e l y ,  A t  21,100 c i s  w i t h  low t r i b u t a r y  f lows ,  t h e  

ups t rea tn  e x t e n t  o f  b a c k w a t e r  i s  s l i g h t  o r  n o n e x i s t e n t  a t  each s t u d y  s i t e  

e x c e p t  t h e  Deshka  R i v e r .  

T h e  r e d u c t ~ o n  rn s u r i d c e  area back;\a'cer zones i s  pt-tmar-ily d ~ z  t o  a 

I-eductron In t h e  l e n g t h  t h a t  t h e  S a c k w a t e r  e x t e n d s  u p  t h e  t i - i b ! i t d i . ~  r\ 



TABLE 4.  I .  SUMMARY OF POTENTlAL EFFECTS QN WVfH-PROJECT 
FLOlYS ON TRlBUTARlES OF THE LOWER SUSITNA RIVER 

-. - ___-__-- __2_f&t~o! Pc_oFc~-F~o_w~ ! - -  
Ftsh Access Su~r~ ina r y  of 

Adu l t  Salmon 
Usage o f  Strearn i n t e r -  
face Reach 1984(1) 

Passag? - Spawwng 

Passage Condnttors Near 
T r rbu ta ry  h 4 ~ u t h  -- 

Discnarge at  
Water Depth-LftJ s ~ ~ n s t : i n e  Iqf_s) 

I n to  T r i bu ta r i es  n* R ~ P L -  ".. -=,-.. 

a t - 2 1 , i 0 0 c f s ( 2 ! -  w a t e r A ~ e ~ ( 3 j -  - - - -- - - Morpholog ic  S lab i l i i y  
Possible No Moderate S l ~ g l i t  o f  T r i b u t a r y  kiout!l (4 )  
P r c b l e z  P + j s  _Ch-a~ge C !~ange  Present  '& i i t~-Pt -o~ect  --- -- 

T r i b u t a r y  b l o u t l ~  I n  Breahtng 
Stde Discharge a t  

Channel Ma~ns tem Sunsh~r ie  (c fs)  --- 
R i v e r  

Mi le  T r i b u t a r y  

Alexander C r  

Desllka R. 

Willow CI 

L W~l low C r  

X X Good Good 

Y X Faii- Fa i r  

Y X Good Guod 

X X Good Good 

Not Surveyed 

Kashwitna R 

Cas;rell C r  

Sheep C r  

Goose C r  

Y X F a ~ r  Fai r  

X Y Fa i r  Fair/Good 

X X Good Good 

X X F a ~ r  Fair/Good 

Y X Poot- Poor iFa i r  

Y X Fa!r  Good 

Y Y Good Good 

X Y Facr Fa~ r /Good  

Montana C r  

Rabideux C r  

Sunshine C r  

B i r ch  C r  

T rappe r  C r  

Definit ions: 

1 The  in ter face reach is f i r s t  t h t r d  mire f rom mouth up t h e  t r i bu ta ry .  
Source Barret:, e t  a l . ,  1985. Ck chinook, S -: sockeye, P = pink, 
Ch = chum, and  Co = cohc. 

2 Possible Problem - The re  i s  t h e  p o t e n t ~ a i  for  access problems d e p e n d ~ n y  on 
iow t r ~ b u t a r y  fiocvs, debr-rs jams o r  channel changes. 

No Problem - No problem w!th access c u r r e n t l y  e x ~ s t s .  

3 $noderate Change - The ex ten t  of b a c k ~ a t e i .  area could be moderately 
reduced  b y  w i th -p ro jec t  flo+vs d u r i n g  June and July 

S l ight  Changs - The  extent  o f  b a c k ~ t a t e r  area could be  s!rghtly reduced b y  
w i th -p ro jec t  flows d u r i n g  June and  July 

4 Good - No chacge  i r t  t r i b u t a r y  rnoilth morphology since 1951. 

Fatr - Some change I n  tributary mouth morphology since 1951. 

poor - Change i n  t r tbutar -y  moutb morphology f rom 1951 to present .  



t o  r e d u c e d  mainstem stage, t h e  inter-face between t r i b u t a r y  f low and 

backwater w i l l  occu r  f u r t h e r  downstream in t h e  t r i b u t a r y  than i t  p resen t l y  

does.  This e f fec t ive ly  incl-eases t h e  length o f  t r i b u t a r y  hab i ta t  and 

r e d u c e s  t h e  l eng th  of backwater .  

D u r i n g  f i e l d  reconnaissance in 1384 it bvas observed f o r  low 91-adient 

st f -eams s u c h  as Caswell C reek  t h a t  t h e  t r i b u t a r y  streambanks near t h e  

Z I - ibu tary  inouttr a r e  gene ra l l y  steep a n d  t h e  c l~anne l  re la t ive ly  deep. 

T h e r e f o r e  t h e  reduct ion  i n  rnainstem s tage a t  t r i b u t a r y  mouths is n o t  

e x p e c t e d  t o  s ign i f i cant ly  cizange t h e  t o p  w i d t h  o r  surface area of ho ld ing 

a reas  a t  t r i b u t a r y  mouths .  The major e f fec t  of  w i th -pro jec t  f lows on these 

h o l d i n g  areas w i l l  b e  t h e i r  d e p t h .  

T h e  es t imated decrease rn wa te r  dep th  f o r  t he  ho ld ing area at  t h e  mouth of 

C a s ~ v e ! l  C reek  measured a p p r o x ~ m a t e l y  400 feet  upstream f rom the  mouth 

f r-on n a t u r a l  to wi th-p t -o jec t  (2020 ioad] f lows rs f rom 5 7 feet  t o  4 .5  fee t  

t h e  l a s t  week In  June ( F i g u r e  4 .1) .  During t h e  last  week In Augus t  t h e  

e s t ~ m a t e d  decrease I S  f r o m  4.1  feet to  3 5 fee t  (F!gut-e 4 . 1 ) .  For  t h e  

h o l d i n g  area a t  Sheep Creek,  approximately i O O 0  feet upstream ft-orn t h e  

m o i l t h ,  t h e  estimated decrease i n  water  depth I S  fi-om 5.3 feet t o  4.0 feet 

t h e  l a s t  week in  June (Flgur-e 4 . 1 ) .  Dur.rng t h e  last week In August  t h e  

e s i i i ~ ~ a t e d  decrease I S  f r om 3.5 feet  t o  3 . 2  f ee t  (Figui-e 3 11 

B a s e d  o n  a comparison w i t h  dep th  c r - i t e r ~ a  fo r  spawning chinook and coho 

salmon developed f o r  t r i b u t a r y  streams i n  the  rnlddie Susitna R iver  (Estes 

a n d  Lang ,  1984) i t  does not  appear t h a t  one fact  reduct ion a t  these 

t r i b u t a r y  mouths would adversety  a f f e c ~  t h e i r  u t i l i t y  as ho ld ing areas. 

4 .3  T r i b u t a r y  Access 

A l t h o u g h  high velocit ies have been repo r ted  t o  impede o r  b lock  t h e  

u p s t r e a m  migrat ion o f  spawning salrnon i n  o the r  stt-earns, f ie ld  observat ions 

of e n t r a n c e  condi t ions a t  several  lower r i v e r  t r i bu ta r i es  indicate t h a t  it is 

u n l i k e l y  for. veloci ty b a r r i e r s  t o  ex i s t  ( E x h i b i t  A ) .  Thus t h e  ease w i th  
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u.daan P e a k  

C A T C t t  PER U N I T  EFFORT 
AT SUMSI4 INE FISWiLJHEEL, 
UP4 YO I S O d b ~ C ' E  B A R R E T T  e+  o i ,  1984 8 8 5  

w h i c h  s p a w n i n g  salmon can  enter-  l o w e r  I-iver. t r i b u t a r i e s  is  soiey a f u n c t i o n  

of d e p t h  ( a n d  channe l  s t a b ~ l i t y l i .  

1 A V E R A G E  O F  1'38 1 - 8 4  D A T A  
G o o s e  C r e e k  a n d  T r a p p e r  C r e e k  w e r e  t h e  o n l y  t r ~ b u t a r i e s  w ~ t h  m~n imurn  

w a t e r  d e p t h s  a t  o r  be low T h o m p s o n ' s  c r t t e r i a  a t  21,100 c f s  ( T a b l e  4.11.  

60th c t - ~ e k s  f low i n t o  s i d e  c h a n n e l s  p r i o r  t o  r e a c h i n g  the mainstem. A t  

21,700 cfs t h e  bet-n.ts a t  t h e  h e a d  o f  t h e  s i d e  channe ls  a r e  unbreached.  

W a t e r  d e p t h s  i n  t h ?  s ~ d e  c h a n n e l s  a r e  t h e r e f o r e  dependent  on  t l - ~ b u t a r - y  

f lo ivs.  The head of t h e  Goose C r e e k  s i d e  channe l  b reaches  a t  

a p p i - o x  ~ r n a t e l y  22,000 c i s .  Du I-tny p r o j e c t  opera t ron  (2iJ7C) load)  t h i s  

d t s c h a r g e  i s  exceeded :')O p e r c e n t  o f  t h e  t ~ m e  f r o m  May 13th t o  

S e p t e t n b e r  3 0 t h  ( F ~ g u r e  3 . 2 ) .  Based o n  f i e l d  o b s e t - v a t ~ o n s  t h e  rn1nlrnur-n 

w a t e r  d e p t h s  I n  t h e  srde c h a n n e l  ~ v h ~ l e  b r e a c h e d  n11i exceed 0 . 8  f e e t .  

C H I N O O K  

S O C K E Y E  

CHUM 

P I N K  

( I Q M Q  

T r a p p e r -  Creek s ~ d e  c h a n n e l  b r e a c h e s  a t  a p p r o  ~ i n a t ~ l y  44.000 c f s .  D u r i n g  

pt-oject ops t -a t ion  17020 l oad)  t h t s  d ~ s c h a r - g e  I S  ewcesded 50 p e r c e n t  o f  t h e  

t ~ m e  f r o m  J a n e  i O t h  t o  A u g u s t  1 1 t h  (Flcjur-e 3 . 7 1 .  Based on  f re ld  

o b s e r v a t r o n s ,  t h e  mlnirnurn w a t e r  d e p t h  a t  23,000 c i s  ( t h e  lo~vest, rnedran 

w e e k l y  w ~ t h - p r - o j e c t  f l o w  dur - rng  t h e  pet- iod a d u l t  sallnon a re  migt -a t~nc j  

t h r o u g h  t h e  area) wrl i  e q u a l  or- exceed 0 . 8  f e e t .  
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4 . 4  Tributary Mouth  S t a b i l i t y  

C u r r e n t l y  o n i y  t h e  t r i b u t a r y  m o u t h  a t  Montana  C r e e k  is m o ~ ~ p l ~ o l o g i c a l l y  

u n s t a b l e .  Since 1951 t h e  s i d e  c h a n n e l  c o ~ n p l e x  u p s t r e a m  of  Montana C r e e k  

has i n c r e a s e d  i n  size a n d  became more  s tab le .  T h e  c r e e k  mouth  con t inues  

t o  sh;:t i oca t ion  f:-orn y e a r  t o  y e a r .  The  g e n e r a l  e f f e c t  o f  w i t h - p i - o j e c t  

f l o w s  w i l l  b e  t o  r e d u c e  t h e  f r e q u e n c y  o f  t h e  rnaiostem channel  f o r m i n g  

f l o w s ,  t h e r e b y  s l i g h t l y  i n c r e a s i n g  t h e  s t a b i l i t y  o f  t h e  s ide channe l  complex 

a n d  t h e  c r e e k  m o u t h .  

S e d i m e n t  depos i t ion  w i t h i n  r e l a t i v e l y  l o r  g r a d i e n t  io iv land st reams p r e s e n t i y  

o c c u r s  i n  t h e  bac.kivater area w i t h i n  t h e  t r i b u t a r y  m o u t h  D u i i n g  p r o j e c t  

o p e r a t i o n .  w i t h  r e d u c e d  b a c k w a t e r  areas,  depositrc-in w i l l  o c c u r  c loser  t o  
I 
I 
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the  mouth. S ince  t r i b u t a r y  f l o w  w i l l  n o t  be a f f e c t e d  by p-,iject opet-ation 

t h e  p r e s e n t  t r i b u t a r y  s e d i m e n t  t r a n s p o r - t  c a p a c i t y  w i l l  remait. una f fec ted .  

Ther.efor-e the amount  o f  d e p o s i t i o n  i s  n o t  e x p e c t e d  t o  change s u b s t a n t i a l l y  

because of p:-o jcm  pet-ation. 

kt  21,100 c i s ,  w i t h  low t r i b u t a r y  f lows ,  a13 o f  t h e  t r i b u t a r i e s  h a d  a 

c o n t i n u o u s  w a t e r  c o u r s e  w i t h  n o  s teep  r i f f l e  sec t ions  f r o m  the t t - i b u t a r y  t o  

t h e  r n a i n s t e m / s i d e  c h a n n e i .  T h i s  i n d i c a t e s  Chat n o  per-chlng of  t r i b u t a r i e s  

w o u l d  o c c u r  d u e  t o  p r o j e c t  opepatio,>. 
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EXHIBIT A EVALUATION OF SELECTED LOWER SUSITNA 

RIVER T R I B U T A R I E S  

The , fo i lowing a r e  d e s c r i p t i o n s  of t h e  hydr -o iogy  a n d  u s e  b y  salmon of 

selected lower  Sus i tna  R i v e r  t r i b u t a r i e s .  T h e s e  d e s c r i p t i o n s  a r e  b a s e d  o n  

i n i t i a l  aer ia l  p h o t o  eva lua t ion  o f  access f i e l d  d a t a  co l lec ted  t o  c o n f i r m  t h e  

evaluat ion,  a n d  ana lys is  o f  the p o t e n t i a l  e f fec t  of w i t h - p r o j e c t  f l o w s  o n  

b a c k w a t e r  areas, t r i b u t a r y  access a n d  m o r p h o l o g i c  s t a b i l i t y  o f  t h e  

t r i b u t a r y  mouth .  T h e  f i s h  u t i i i z a t i o n  o f  t h e  i r i b t ~ t a r y  m o c t h s  f o r  s p a w n i n g  

o r  passage is fr*om " A p p e n d i x  7 - A d u l t  Saimon L o w e r  S u s i t n a  R i v e r  

Spawn ing  S u r v e y s , "  by L e v e s q u e  a n d  S e a g r e n  ( B a r r e t t ,  e t  a!. 1955). 

D e p t h s  r e p o r t e d  for- t r i b u t a r i e s  a r e  passage d e p t h s  where c r o s s - s e c t i o n s  

w e r e  measured a n d  maximurn d e p t h  w f i e r e  o n l y  s p o t  measurements  were 

made. Passage d e p t h  is  t h e  a v e r a g e  o f  t h e  mean d e p t h  a n d  t h e  rnaxirnxm 

d e p t h  (Sautner ,  e t  a i . ,  1054).  A e r i a i  p h o t o g r a p h s  ( a t  1" = 500') o f  each 

s t u d y  s i t e  a r e  p r o v i d e d  f o r  a f l o w  a t  S u n s h i n e  o f  27,100 c f s  e x c e p t  for  

Caswel l  a n d  Sheep Creeks ,  w h e r e  t h e  lowest f l o w  a t  which a e r i a l  

p h o t o g r a p h y  is  ava i lab le  i s  a t  59,100 c f s .  T h e  t r i b u t a r i e s  a r e  g i v e n  i n  

ups t ream o r d e r .  T r i b u t a r y  loca t ions  a r e  m a r k e d  o n  t h e  l o w e r  S u s i t n a  

R i v e r  aer ia l  mosaics ( a t  IH=2000')  s h o w i n g  t h e  c h a n n e l  m o r p h o l o g y  o f  t h e  

con f luence  a rea .  



Alexande~ Creek 

A l e x a n d e r  Creek f ~ i g u r e  A - 1  and  A-2)  or ig ina tes  i n  t h e  Susitna lowlands 

a n d  flows southeast t o  t h e  Sus i tna  R i ve r .  The ct-eek i s  a  popular f i sh ing  

s t ream a f thoug l i  f i s h  use o f  A lexande r  Ct-eek i s  no t  repor ted i n  Appendix 7 

(Ba r t -e f t ,  e t  a i .  1985). Y e a r - r o u n d  res idents  l i v e  j u s t  upstream f rom t h e  

c o n f l u e n c e  w i th  t h e  Sus i tna  R i v e r  (Photo  A - 1 ) .  The f low regime is s imi lar  

Po the  Deshka Rivet- (F igu res  2 .2  t h r o u g h  2.51, except t ha t  f low f rom 

A lexande r -  Lake wi l l  r e s u l t  i n  a h i g h e r  basef low d u r i n g  d r y  summers and 

d u r i n g  t h e  w in te r .  T h e  wa te r  dep th  a t  21,100 c f s  (a t  Sunshine) is i n  

e x c e s s  of 9.6  feet  f rom Cook l i l l e t  u p  t h e  west channel t o  Alexander 

Cr-eek.  Potential f i s h  access is  u p  t h i s  s ide channel o r  u p  the  east 

c h a n n e i  a n d  t h rough  a s lough (RM G I  t o  t h e  west channel. Ti le f low 

con t t - i bu t i on  frorrr t h e  Yen tna  R i v e r  w i l l  S u f f e r  t h e  af fect  o f  w i th -pro jec t  

f lows o n  t h e  1-norphsiogic s tab i l i t y  cf t h e  t r i b u t a r y  mouth and f ish  access 

i n t o  t h e  t r i b u t a r y .  T h e r e  a r e  no w i th -p ro jec t  f low related changes 

e x p e c t e d .  

PHOTO A - l  

Look in~g upst rza in  at  t h e  mouth o f  A l zxande r  Creek  (RM 3.1) .  I n  t h e  

fo regr -ound is A lexander  Slocgh f l ow ing  f r o m  r i g h t  to l e f t .  Photo t aken  

9/13/84 d ischarge a t  Sunshine 33.600 c f s ,  d ischarge a t  Susitna Sta t ion  

51,400 c fs .  
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Deshka Rives 

The Deshka  R ive r  o r i g i na tes  in the Sissitna !s \n / la~ds and f lows southeast t o  

t h e  Sus i t na  R i ve r  ( F i g u r e  A -3 ) .  Cb-linook, sockeye, pink, churn and  coho 

sa lmon  spawn i n  t h e  upstt-earn hab i t a t s .  A f t e r  t h e  Yentna River ,  t he  

B e s i ~ k a  R ive r  I S  t h e  second l a rges t  t r i b u t a r y  below Talkeetna .  Since 

Qc tobe t ,  1978, t h e  USGS has maintained a cont inuous record ing d ischarge 

s t a t i o n  7 .9  miles ups t ream on  t h e  Deshka River- f rom i ts conf luence w~tI-a 

t he  Sus i t na  R iver  (F igu res  2 . 2  t h r o u g h  2 .5) .  The re  is su f f i c ien t  dep th  t o  

allow f i s h  access a t  21,700 c f s .  Backwater  ex tended approximately G,OOO 

f e e t  upstt -eam fr-otrs the conf iuer ice wh i l e  t h e  tvainstetn discharge was 23,600 

c f s .  I s l and  A ( F i g u r e  A-4 )  has  ac t ive ly  Incr-eased l i t  size since i951, 

a l t h o u g h  recent ly  it has s t a r t e d  erod ing.  

\ J i t h -p ro jec t  f lows w i l l  decrease t h e  size of t h e  backwater zone. TIae 

r e d u c t i o n  In  size, however ,  depends on many factors,  pr imari ly mainstem 

s t a g e  and  magnitude o f  tt.~butai.y f low and  t h e  decreased backwater  area 

w i l l  n o t  af fect  access. The t r i b u t a r y  mouth  may become more s'able 

because  o f  s l igh t ly  lower peak mainstern f l o~ i l s .  T h e  erosion ra te  of  Is land 

A may decrease. 

PHOTO A - 2  

Look ing upstream a t  the mouth o f  t h e  Deshka River  JRM 40 .6 ) .  The 

Susi tna R i ve r  rnainstern f lows f ro in  r i g h t  t o  l e f t  In t i l e  f o r e g r o l ~ n d .  ?hot? 

taken 8/31/54, d ischarge a t  Sunsh ine 38,000 c f s .  
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W ~ i i o w  C r e e k  01-ag~nates i n  t h e  Tat keetna Mountains and  flows west t h  t-ough 

t h e  S u s t t n a  l a w l a ~ d s  t o  t h e  Sus i tna  Rivet- (F~gu r -e  A -5 ) .  Pinli. and churn 

salmon w e r e  observed spawning i n  t h e  t i - i bu ta ry  j us t  upstr-earn o f  t h e  

rnauth  of W ~ l f o w  Creei i  i n  1984 (Bat-r-ett e t  al, 19853. Chinooic, sockeye, 

p ink,  chum and  colio sa!msn spawn : Q  t h e  upstrearn habitats. Since June 

1978, t h e  USGS has t n a ~ n t a ~ n e d  a co~~ t i i - t uous  r-ecordrng discharge stat ion on 

Wallow Cr-eek appl-oximately 115 m ~ l e s  upstt-earn frorn ~ t s  confluence w ~ t h  t h e  

Sust t r ia  Rivet- [F tgures  2 .2  t h r o u g h  2 .5 ) .  T h e  conf luence of  two  of t h e  

rno~tths of Ctllllow Creek w i t h  t h e  s ide channel  a r e  showit on Photo A-3. 

lg'ater d e p t h s  a t  71,100 c f s  a r e  s u f f ~ c ~ e n t  t o  allow passage fr.orn t h e  

m a i n s t e ~ n  rn to  \ril~l!ow Ct-eek. A t  a fSow of 11,500 cfs,  t he  passage depth  

was 2.5  fee t  and 1 .9  feet  a t  cr-oss-sect~ons A and  B, r-espectively (F igu re  

A - 6 1 .  T h e s e  ct-oss-sectlons a re  a t  ot- near- t h e  shallowest depth  i n  t h e  

i - e a c f ~ .  T h e  rnean veloci ty was 2 .3  per second for- an aver-age depth  of  2.8 

f e e t  a t  A ,  and 3 .0  f ps  f o r  t h e  rnaxlrnurn dep th  of  2 .2  feet at: 8 .  T h e  

s u b s t i - a t e  ranged f rom sand t o  sandy gr-avel a t  bo th  A and 5. The  mouth 

has  b e e n  genet.ally rnorpho log~ca l ly  stable s ince 1951. 

i q r t h - p r o j e c t  f lows wrli cause !-educed backwater  zones b u t  wil l  not  a f fec t  

access. \h i~ th-pro jec t  f lows shou ld  no t  change t h e  present  s tab i l i t y  o f  t h e  

t r i b u t a r y  mouth .  PHOTO A - 3  

Look ing upstrearn a t  Wiilow Creek conf luence (Rh.1 49.1).  W~l iow Creek 

f lows f rom lowet- r i g h t  t o  t h e  center- of  t h e  photo .  Photo taken 8/31/84, 

dischat-ye a t  Sunshine 38,000 c f s .  



2000 

%.- 

-- LOCATION OF '$iViLLQW CREEK & MARZA=EBASGQ 
LITTLE WILLOW GREEK SIDE CHANNEL O! <,I [ L A Y  ~ O I ~ Y  \ " I t  k. 1 I&;! 

F N O , I U . ~ E D  a.0L0018~~ IYOPOLOUIST~ aunveroae 





Little Willow Creek 

L f t t i e  Willow Creek o r i g i na tes  I n  t h e  Ta lkeetna Mountains and f lows west 

t h r - o u g h  r h e  Susi tna lowlands t o  t h e  S t l s ~ t n a  River  ( f i g u r e s  A-7  and 8-81. 

P i n k  salmon were obse rved  near  p o i n t  A d u r i n g  1984 ( B a r r e t t  e t  al, 1935). 

Chinook, sockeye, p i n k ,  chum and  coho salmon spawn in the  upstream 

h a b i t a t s .  T h e  f l o i ~  regime is  s imi lar  t o  t h a t  o f  Willow Creek (F igures  2 .2  

t h r - o u g h  2 . 5 ) .  Water. dep ths  f o r  a rnainstem f low o f  21,100 c f s  a re  

s u f f i c i e n t  t o  allow passage f rom t h e  mainstem t o  L i t t l e  Willow Creek.  

Access  t o  L i t t l e  Wtllow Creek i s  t h r o u g h  a s ide  channel f rom t h e  Susi tna 

R i v e r .  A t  a f low o f  rl c f s  t h e r e  were  no shallow r i f f l es  which would 

impede  t h e  passage o ,  t h r o u g h  t h e  side channei .  A t  a f low o f  17,800 

c f s ,  t h e  passage d e p t h  was 1.5 fee t  a t  cross-sect ion A (F igu re  8 - 3 )  and 

the mean veloci ty was 2.0 fee t  p e r  second a t  t h e  maximum depth  1 . G  feet .  

T h e  substraate was a s i l t y  sand w i t t i  some g rave l  covered wi th  a l aye r  of 

s i l t - c l a y .  The  mouth has been genera l ly  mo:.phologically stable since 1951. 

The e x t e n t  of backwater- 2 t  23,600, 35,000 and  52,000 c f s  are marked i n  

F ~ g u r - e  A-8.  

W i th -p ro jec t  f lows may cause reduced backwater  zones, b u t  wi l l  no t  a f fec t  

access.  Wi th-pro jec t  f lows s l iou ld  no t  a f fec t  t h e  present  s tab i l i t y  o f  t h e  

t r i b u t a r y  mouth.  
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Kashwitnia River 

The Kashwi tna R i v e r  o r i g i na tes  i n  t h e  Ta lkeetna Mountains ;nd f iows west 

t h r o u g h  t h e  Susi tna i o ~ v l a n d s  t o  t h e  Sus i tna  R i v e r  (F igure  A-9) .  Chinook, 

pink, C ~ U I T I  and coho salmon spawn in upst ream habi tats.  Glacier melt in 

the  headwaters resu l t s  i n  a h i g h e r  baseflow d u r i n g  J u l y  and Augus t  t han  

o n  o t h e r  east bank  t r i b u t a r i e s  w i t h o u t  g lac iers .  The r i v e r  responds t o  

summer ra ins  in a manner  s imi lar  t o  W~ l l ow  Creek .  Fish access is t h r o u g h  

a s ide  channel  f rom t h e  mainstern [ F i g u r e  A-10).  Th is  channel p rov ides 

access f r o m  the  Kashiv i tna g i v e r  t o  t h e  mainstem (Photo A - 4 ) .  

W i t h - p r o j e c t  f iows w i l l  decrease t h e  size o f  t h e  backwater zone. The  

r e d u c t i o n  in  size depends o n  many fac tors ,  p r imar i l y  mainstem stage and 

m a g n i t u d e  of t r i b u t a r y  f l ow .  T h e  bar- t o  t h e  west of  t he  boat ramp has  

b e e n  increas ing i n  s ize s ince 1951. T h e  ra te  o f  g row th  of  the  b a r  tnay 

dec rease  under  w~ th -p t -o jec t  f lows.  

Look ing upstream at t he  Kashwitna R l v e r  (RM 61.0) .  Susitna Land ing boat 

rarnp i s  on t h e  g rave l  bar in t h e  top  cen te r  to  lower r i g t j t .  Photo taken 

9/11/84, d ischarge a t  Sunshine 23,600 c f s .  
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Caswell Creek 

T h e  headwatet-s of  Casweli C reek  a r e  i n  t h e  Susi tna R iver  lowlands i n  t h e  

Caswe! l  Lake  area ( F i g u r e  A - l 1  j .  Pinlc and chum salmon were observed 

s p a w n i n g  in the  t r ibu tar -y  jus t  ups t ream of t h e  mouth .  Chinook, sockeye, 

p i n k ,  c i ~ u m  and coho salmon spawn i n  upstt3ea!n t labi tats.  Casweli Creek 

h a s  lower peak flows a f t e r  ra in fa i l  events  t han  does Deshka R ive r  o r  Willow 

Cr-eek d u e  Po the i n f l uence  o f  lakes in i h e  bas in .  Baseflow d u r i n g  t h e  

winter  and d , n g  d r y  st1rnrner.s tvonld b e  r-elatively h igher  due  t o  t h e  

t n f t u e n c e  a f  Casweil Lake. 

C h a n n e l  A IFigui-e A-12) IS dewatered a t  app rox~mate l y  35,000 c f s  t he reby  

e x t e n d i n g  t h e  t r i b u t a r y  mouth  appr-oxirnately 800 feet t o  t h e  so~~th.\vest 

/p j10to A - 5 ) .  The  low wa te r  mouth  is a rnobile bed  of  s i l t  and sand w h ~ c h  

c h a n g e s  w ~ t h  each h i g h  flow event .  Dut-tng o u r  s ~ t e  v i s i t  (Septem- 

b e r  27, 1984, 17,800 c f s ]  there? was a water  dep th  of  0.2 t o  0.4  feet  fo r  a 

l e n g t h  o f  10 to  70 feet  a t  t h e  mouth .  i ja ' ter  velocit ies were low, 0.2 to 0.6 

f p s .  Ther-e could be d i f f i c u l t y  I n  passage due t o  shallow depths  at  47,800 

c f s .  A t  '21,100 c fs  t h e r e  wou ld  b e  suf f i c ien t  depths and ve loc i t~es t o  

e n s u r e  passage. 

W i t h - p r o j e c t  f lows w ~ i l  a f fec t  t h e  ex ten t  3f backwater. up Caswell Creek.  

H o ~ v e v e r ,  t he  area ' ~ v i ~ ~ c h  would  change would be 600 t o  800 f e e t  ~rpstrearn 

f r o m  t h e  t r r b u t a i y  mouth .  T h e  s t z b ~ l ~ t y  of  t h e  t r i b u t a r y  mouth would no t  

be a f f ec ted  by wath-project  f lows.  T h e  shape o f  t h e  side c h a n ~ e l  immedi- 

a t e l y  downstream of the t r i b u t a r y  i i ~ o u t h  changes w i th  each high flolv and 

w ~ t l  con t i nue  t o  change shape u n d e r  w~ th -p r -o jec t  cond i t~ons .  

PHOTO 8-5 

Caswsll Creel< ( A M  64.0) f l o w s  fr-orn r i g h t  t o  l e f t .  T h ~ s  photo shows t h e  

side channel  below t h e  creek mouth .  Photo taken 9/11/84, d~schar.ge a t  

Sunsh:ne 23,600 c f s .  
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Sheep Creek 

S h e e p  C r e e k  o r i g i n a t e s  i n  t h e  T a l k e e t n a  M o u n t a i n s  a n d  f lows  wes t  t t i r o u g h  

t h e  S u s i t n a  R i v e r  lowfands  t o  t h e  S u s i t n a  R i v e r .  P i n k  salmon w e r e  

obser-ved t o  spawn j u s t  upstt-earn o f  t h e  t t - ib r~ ta t -y  inouth.  Ch inook ,  

sockeye, p i n k ,  c h u m  a n d  c o h o  s p a w n  ir! upstt-eam h a b i t a t s .  A s  Shcep 

Ct -eek  l e a v e s  the mounta ins ,  a s e c o n d a r y  channe l  f lows  t o  Goose C r e e k .  

T h e  pe ' .c i ln tage  ~f  w a t e r  g o i n g  t o  Goose C r e e k  var ies ,  d e p e n d i n g  o n  

na tu t -a1  c h a n n e l  s h i f t i n g  a n d  man-made diver-s ions a t  t h e  con f luence  of t h e  

t i v o  creeks .  The f l o w  r e g i m e  i s  s im i la r  t o  \V'iliow CI-eek ( F i g u r e s  2 . 2  

t i l t-ocsg'r~ 3 . 5 ) .  T h e  small a rea  of glacier-s i n  t h e  headwaters w i l l  mainta in a 

m a t - g i n a l ! y  h isher-  base f iow d u r i n g  J u l y  a n d  A u g u s t  t h a n  t h a t  a t  Wiilow 

C r e e k .  

T h e  a e t - ~ a l  p h o t o  ( F i g u r e  A-13)  I S  59,700 c f s ,  as t h e  area was n o t  c o v e r e d  

i n  t he  27 ,100 c f s  p h o t o g r a p h y .  A t  21,100 c f s  t1iet-e I S  a con t inuous  w a t e r  

codr -se  rn t h e  s lue  c h a n ~ e l  downst rearn  f r o m  Si ieep Creek  (Photo  A - 8 ) .  

B a c k w a t e r -  i n  t h e  t r t b u i a r y  occur-s a t  n:ainstein d ischarges  sbove 23,000 c f s  

( P h o t o  A -G  a n d  F ~ g u r - e  A - 1 3 ) .  A t  52,000 c f s  t h e  backwater  zone e x t e n d s  

a p p r - o x r m a t i l y  5,000 fee t  up Sheep C r e e k .  T h e  e x t e n t  o f  b a c k w a t e r  t o r  

t t i t -ee  d i f f e r e n t  f lo\vs a t  S u n s t i ~ n e  a r e  m a r k e d  i n  F i g u r e  A : 3 .  

T h e  e f f e c t  o f  w i th -p t -o jec t  f l o w s  w i l l  b e  l im i ted  t o  t-educed backwater. zones, 

a n d  will n o t  a f f e c t  access or- rnorpho log ic  s t a b i l i t y  o f  t h e  t r i b u t a r y  m o u t h .  

Stieep C r e e k  (RM 66.1)  f lows  f r o m  r i g h t  t o  i e f t .  Sheep C r e e k  s ide cirdrlnef 

f lows f r o m  t o p  t o  lower- l e f t .  Pho to  t a k e n  9,'?1/84, d i s c h a r g e  a t  S u n s h i n e  

23,600 c f s  . 
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Goose Greek 

Goose Ct-eek or- ig inates i n  the foot i2 i i ls  of t h e  T a l k e e t n a  Mountains and 

f i@ws t h t - o ~ g h  t h e  Sus i tna  Rive,- lo\,$/lands t o  t h e  S u s i t n a  River [F igure 

A-i-4 a n d  A- -15 ) .  P i n k  salmon w e r e  obset-ved t o  spawn n e a r  t h e  t r i b u t a r y  

m o u t h .  c h i n o o k ,  sockeye,  p i n k ,  c t i u m  a n d  coho saltnsn spawn in ups t ream 

h a b i t a t s .  T h e  c h a n n e l  stat-ts a t  t h e  p o i n t  w h e r e  Sheep Cr-eek leaves t h e  

m o u n t a i n s .  T h e  p e r c e n t a g e  ~f  w a t e r  e n t e r i n g  Goose C r e e k  f rom Sheep 

C r e e k  v a r i e s ,  d e p e n d i n g  o n  n a t u r a l  channe l  s h i f t i n g  a n d  Inan rnade 

d i v e ! - s i o n .  The f l o w  I-egirne is  s in i r lar  t o  Wil low C r e e k  ( F i g u r e s  2 . 2  t h r o u g h  

2 .51.  N e a r  i t s  mouth ,  Goose Creek s p l i t s  i n t o  four- main channels, w i t h  

t w o  f l o w i n g  ;;;> t h e  rnainstem o f  t h e  S u s i t n a  R i v e r  a n d  t w o  f low ing  i n t o  a 

s i d e  c h a n n e l  {Pho te  A - 7 ) .  T h e  s i d e  channe l  o v e r t o p s  a t  approx imate ly  

'22,I)i)O c f s .  T h e  actoal  o v e t - t o p p i n g  f low v a r i e s  f rorn y e a r  t o  year  d u e  t o  

c h a n n e l  c h a n g e s  a n d  d e b r i s  a c c u r ~ l u l a t i n g  a t  t h e  head o f  the side channe l .  

Whet? t ' ; e  s i d e  channe l  is  over - topped,  t h e r e  is  s u f f i c i e n t  water- d e p t h  and  

low w a t e r  \ ie joc i i i es  t o  e n s u r e  f i s h  passage i n t o  Goose Creek .  Water 

d e p t h s  a n d  ve loc i t ies  were  measut-ed i n  t h e  s i d e  channe l  downstream o f  t h e  

.kt-~buta:-y rnout1.1 \*:.hen t h e  b e r m  was n o t  over - topped.  A t  c ross-s ;c t ion  A 

( F l g u r - e  A - 1 5 )  t h e  c r i t i c a l  sec t ion  taad a w a t e r  d e p t h  o f  1 .0 feet ,  a ve loc i t y  

o f  3 . 5  i p s  a n d  a reach l e n g t h  o f  20  feh:\. Sz,iion B ( F i g u r e  A-1G) l i a d  a 

s e c t i o n  water  d e p t h  o f  1 . 2  fee t ,  a v e i o c i l y  o f  4 .6  f p s  and  a reach 

l e r l g t h  of 20 f e e t .  The d i s c h a r g e  i n  t h e  s i d e  chanr le l  was 39 c f s  d u r i n g  

t l i e s c  measurerments.  T h e  s h a l l o ~ v e s t  water- d e p t h ,  0 .4  fee t ,  was a t  Sect ion 

C, ( F i g u r e  A-791, w i t h  a i va te r  v e l o c i t y  o f  0 . 9  f p s  a n d  a reach l e n g t h  o f  50 

f e e t .  T h e  t r i b u t a r y  r n ~ l u t h  has c h a n g e d  c o n s i d e r a b l y  s ince 1951 d u e  t o  

b e d l o a d  m o v i n g  do\..n Goose C r e e k  a n d  e l e v a t i n g  t h e  o l d  mouth w h e r e  i t  

j o ins  a s i d e  ,,;~anncl a t  poi!-tt A ( F i g u r e  A - 1 3 ) .  F rom p o i n t  A wate r  f lows 

b Q t h  t o  t h e  nor- th ar:d t o  t h e  s o u t i ? ~ v e s t .  The e v e n t  w! i ich caused t h e  

c h a n g e  r n  t h e  mouth  appears t o  h a v e  been a i o g  jam i t i t i c h  d ive t - ted  f low 

ir;to i n o t h e t -  c h a n n e l .  

inrr l igrat ion occur.s d u r i n g  t h e  per-ioc.1 when the side channe l  b e r m  i s  

o v e r t o p p e d  ( J u n e  3 to September  81, t h e r e  is  l i t t l e  c h a n c e  o f  f i s h  passage 

p r o b l e m s .  T h e  s l i g h t  chancje i n  s tage  w i t h  w i t h - p r o j e c t  f lows w i l l  s i ight ly 

a l t e r  t h e  b a c k w a t e r  i n  t h e  channe ls  f l o ~ v ~ n g  i n t o  the  rnainstem, b u t  s h o u i d  

n o t  s e v e r e l y  a f fec t  po ten t ia l  h o l d i n g  a r e a s .  W i t h - p r o j e c t  f lows shoid n o t  

a f fec t  t h e  s t a b i l i t y  o f  t h e  t r i b u t a r y  m o u t h .  

PHOTO A - 7  

L o o k i n g  upstr.eam tit: t h e  con f luence  o f  Goose C r e e k  a n d  Goose C r e e ~  s ide  

channe l  (RM 72  i'i. Goose C r e e k  f i o ~ + s  f ro tn  t o p  r i g h t  t o w a r d s  bo t tom 

center- .  Tile srde channe l  was b a r e l y  o v e r t o p p e d  a t  23,600 c f s ,  a t  

S u r ~ s h i n e  o n  9/11/84. 

D u r i n g  p r o j e c t  opera t ion  S u n s h i n e  flo:vs w i l l  e x c e e d  22,(Wi0 c f s  50 p e r c e n t  

p f  t h e  t i m e  f r o m  May 1 3 t h  t o  September  3 0 t h .  Sir ice most  of t h e  a d u ! t  
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Montana Creek 

h l o n t a i l a  C r e e k  o r ig i r ia tes  I n  t h e  T a l k e e t n a  M o u ~ t a i n s  a n d  f lows  w e s t  

t h r o u g h  t h e  Sus~tns ,  low lands  t o  t h e  Sus: tna River. ( F i g u r e  8-19] .  P i n k  

a n d  c h u r n  sa!mon w e r e  o b s e r v e d  s p a w n i n g  j u s t  u p s t r e a m  f r o m  t h e  t t - i b u t a r y  

m o u t h .  C h i n o o k  ;r~-id c o h ~  salmon s p a w n  i n  u p s t r e a m  hab i ta ts .  T h e  f low 

regime is s i m ~ l a r  to  t h a t  o f  Wi l low C r e e k  ( F i g u r e s  7 .2  t h r o u g h  2.54. Water  

d e p t h s  d u r i n g  21,100 c f s  at-e s u f f i c i e n t  t o  a l low passage f r o m  t h e  mainsterrr 

t o  M o n r a n a  C r e e k .  M o n t a n a  C r e e k  has  a t -s lat ive ly steep g r a d i e n t ,  w i t h  

e s s n n t i a l l y  ncF back iva te r  zane a t  rna ins te~n f l o ~ v s  o f  up t o  38,000 cfs, a n d  

wi th  a p p r o x r m a t e l y  600 f e e t  o f  b a c k w a t e r  a t  52,090 c f s .  T h e  side channe ls  

e n t e r t  ng hlontana Ct-eek f r o m  t h e  n o r t h  a r e  o v e r t o p p e d  between 38,000 c fs  

a n d  52,000 c f s .  D u r ~ n g  t h e  p a s t  30 y e a r s  t h e  sandbars  a t  t h e  conf luence 

o i  h l o n t a n a  Creek  a n d  t h e  S u s ~ t r l a  R i v e r  h a v e  become inot-e vegeta ted  a n d  

mot-plto!ogrcalig/ s tab le .  l - lowevcr,  t h e  inor-phology o f  t h e  channel  be tween 

m e a s u r e m e n t  s i tes A a n d  B a n d  t h e  c o n f l u e n c e  change each year. ( F l g u S - e  

A-20  a n d  Photo A-5)  A t  p o i n t  A a n d  B t h e  w a t e r  d e p t h  a n d  veroc l t y  

\%eve I .S fee t  and  3.1 I p s ,  a n d  '1.2 f e e t  a n d  2 . 8  f p s ,  respec t i ve ly .  A t  

p s t n t  C t h e  water  d e p t h  a n d  v e l o c ~ t y  w e r e  1.3 f e e t  a n d  7 .1  fos,  whi le  a t  

p o i n t  D t i l e y  were  f 1 f e e t  a n d  3 2 f p s .  

The e?.iect o f  w i t h - p r o j e c t  f l ows  i v l l l  b e  l im i ted  t o  s i i g i i t l y  r e d u c e d  

b a c k w a t e r  zones, a n d  w i l l  n o t  a f f e c t  access.  Wi th -p ro jec t  f l ows  w i l l  

p;-obabiy cause depos i t ion  o f  :he Montana C r e e k  bedload c loser  t o  t h e  

c o n f l u e n c e  w i t h  thi? mainstern, whereas  now t h e  bedload i s  depos i ted  

r'ur-.thel- apstt-earr!. H i g h  f l o w s  i n  Montana Cr-eek w i l l  be ab le  t o  move t h e  

d e p o s i t e d  mater ia l  o u t  of the  m o u t h  e v e n  t h o u g h  it i s  depos i ted  f u r t h e t -  

d c w n  t h e  channe l .  

Montana  C r e e k  (RIVI 7 7 . 0 )  f i ows  f r o m  r i g h t  t o  l e f t  c e n t e r .  T h e  S u s i i n a  

R ~ v e t -  rna~nstetn f lows  fr*or:i u p p e r  i e f t  t o  l o w e r  l e f t .  Photo taken  9, 11/84, 

d i s c h a r g e  a t  Sunsh lne  23,600 c f s .  
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Rabideux Creek 

h a b ~ d e u x  Creek of-rglsates i n  t h e  Susi tna towlands and flows southeast to  

t h e  StAs i tna  R iver  [ F ~ g u r - e  A-21) .  Chinook, sockeye, p ~ v k ,  c h i ~ m  and cohc 

salmon spawn In  upst ream b a b ~ t a t s .  T h e  f low regtme I S  ,imilat- t o  t h a t  of 

the Desi3ka  RIVE^ { F ~ g u r e s  2 . 2  t h r o u g h  2 .5) .  A t  27,100 cfs passage 

appears  .,stble. l'hei-e rs one reach t h a t  may provrde pt-oblems The  b a r  

a t  t h e  ;,:out6 changes shape > e a r  t o  year,  depending on the h ~ g h  flows 

i i -om R ~ b r d e u x  Ct-eek tF:gure A-22 and  Photo A -9 ) .  The conf lurnce w i th  

t h e  Scieitna R ~ v e r  has been mot-pj7olo~icaIl.y' s t a b l e  stzce 1951. 

The ef fec t  of \%r th-pro jec t  f lows ~ v i l l  b e  lirnrted to reducing the  back.rvater 

zorles a n d  wril not  a f f ec t  access 01- rnorpt.iologic stabi l i ty  o f  the  t t - rbutary 

m o u t h .  

PHOTO A - 9  

hooking upstream at Rabideux Creek f R M  83.1).  The Suzjtna R i v e r  

tnainstem f low-  f rom center r i g h t  t o  bottom center.  Photo take?n $/31/'64, 

dischat-gr at  Sunsh in-  38,000 c f s .  





Suns i~ ine  Creek 

S u n s h i n e  C r e e k  o r : g ~ n a t e s  in t h e  S u s i t n a  R ~ v e r  lowlands a n d  f lows  s o u t h -  

\ l-est t o  t h e  Sus l tna  R i \ e r  [ F t g u r e  A-233. Pink a n d  churn salmcm w e r e  

obser-.ved s p a w n l n g  j u s t  u p s t r e a m  of the  tt- buta at-y rnnuti.7 d u r i n g  1953. 

C h i n o o k ,  sockeye, p ~ n k ,  c h u m  a n d  cot\o spawn tn t h e  u p s t r e a m  h a b i t a t s .  
- 
t i l e  f l o w  regime IS s ~ r n t l a r  tc  t h a t  o f  t h e  Deshka  R i v e r  (Flgur-es 2 . 2  

t h r o u g h  2 . 5 ) .  The effect o f  t h e  m a n y  l akes  rn t h e  b a s ~ n  I S  to f l a t t e n  c u t  

t h e  peak f lows f r o m  r - a i ~ f a l l  e v e n t s  a n d  t o  msrnta in a r - e i a t ~ ~ e l y  h i g i t e r  

baseflotv,  as compar-ed t o  a b a s l o  w i t h o u t  lakes  A t  a ~ n a ~ n s t e t n  f low o f  

71,100 cfs ,  t he  m o u t h  of S u n s h t n e  Ct-eeh e x t e n d s  down a srde channe l  t o  

S u r > s h ~ n e  S lough ( f rom polf-!r A t o  porrrr B ,  F t g u r e  A - 2 4  a n d  A - 2 5 j .  

Du:-ing t h e  s i t e  v i s i t  o f  Septei r~bei-  19, 199-1, 1 5 feet  :\as +,he mlnrrfiurn 

d p p t h  in t h e  iaiv i~.axer- c h a i l ~ s l  fcom :he :;-ainscem Sllsitr,? Riker  l o  t h e  

rnoyt .~  of S u n s h ~ n e  C r e e k  

The e f f e c t  o f  w i t h - p r ~ j e c t  f l o w s  i t i l l  52 tir * ~ _ ? ? t ~ c e  : :i~agr.gtiide of f lood  

f l ows  causrng  met-pholoyrc c!-izrrges ir: 511ns%*~12 Sior,b>i.t The stougt? wotilld 

t e n d  t o  be~o rne  more staabie Thc. t n?.=_:~t  r i  ti-.c-- ~acLi.vsiCe-r a r e a  nisy b e  

r e d u c e d  by wi th-pr*o lect  f l ~ i \ s ,  but ttirs i t - u i d  rtct af fec t  acccss concirt icns. 

T h e  t i - i ba ta r -y  lnoutl i  !ids 5ec-n r -e fa i t~  el i .  ~ f d 5 ' e  s, ;re 1331, and s! louid not 

be a f f e c t e d  by w i t h  p r o j e c t  fIoi..is 
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Birch Creek 

B i t - c h  C r e e k  o r i g i n a t e s  in t h e  S i ~ s i t n a  R i v e r  lowlar lds a n d  f l aws  so i l thwes t  

to t h e  S u s i t n a  R i v e r  ( F i g u r e  A-73 a n d  A -26 ) .  P i n k  sairrron w e r e  o b s e r v e d  

s p a t v n i n g  neat- t h e  m o u t h  o f  B i r c h  C r e e k  a n d  in  B i r c h  Cr-eek S lough below 

t h e  c o n f l u e r ~ c e  i n  1954. C h i n o o k ,  sockeye,  p i n k ,  c i lu ln and  coho salmon 

s p a w n  i n  ups t ream h a b i t a t s .  Tbe  f l o w  I-egime i s  sirnilar t o  t h a t  of t h e  

Deshka R i v e r  ( F i g u r e s  2 .2  t h r o t i g k ,  2 . 5 ) .  Tile ef fect  s f  t h e  rnany lakes in 

t h e  bas in ,  espec ia l l y  F i s h  Lake ,  is t o  f l a t t e n  o u t  t h e  peak f lows f r o m  

r a i n f a l l  z ~ e n t s  a n d  t o  m a i n t a i n  a I -e lat lye h i g h  basef low, as cosnpat-ed t o  a 

b a s ~ n  w ~ t h o u t  lakes .  B i t -ch  Cr-eek f f l y u t - e  A-27)  f i o ~ v s  I n t o  B r r c h  Cr-eek 

S l o u g h ,  w h l c h  f lows  ~ n t o  o n e  o f  t he  mainstern channels (Pnoto  A-10) .  

B i r ch  Cr-eeic Slough has  s l r f f i c ~ e n f  ware!- fcr- f ~ s h  access a t  21,100 c f s .  

The e x t e n t  of t h e  backwater-  area I n  FII-ct? C r e e k  Slough may b e  r e d u c e d  

a t  w i t h - p r o j e c t  f l ows ,  b u t  t h i s  w o u l d  n o t  a f f e c t  access c o n d ~ t r o n s .  

Between  1951 a n d  1974 an ~ s i a n d  be tween t h e  mouth of  B i rch  C r e e k  S Iough 

a n d  t h e  rnarnstern S u s ~ t n a  has e r o d e d  a r tay .  S ~ n c e  7974 the t r ~ b u t a r v  

r n o u t h  h a s  been  relative!^ s tab le  and st-iouid n o t  be  a f fec ted  by 

w i t h - p t - o j e c t  f l ows .  

L o o k ~ n . ~  upstreant  ;:it!> E!t.ch C r e e k  Siobyt? j R h ?  89 71 f l o ~ i n g  fi-om cefiter 

r ~ y i ~ t  to center.. Photo t a k e n  9 1 : / 2 4 ,  d!sch,,t-ge a t  Suns!.r!ne 33,600 c i s  
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Trapper Creek 

T r a p p e r  C r e e k  originates i n  t h e  S u s i i n a  lowlands a n d  f lows sou theas t  t o  

t h e  S u s f t n a  R ~ v e r  ( F i g u r e  A - 3 6 ) .  P ~ n k  a n d  chum salmon were  o b s e r v e d  

s p a w n i n g  j u s t  u p s t r e a m  o f  t h e  t l - r b u t a r y  m o u t h  dut-rng 1984. C h ~ n o o k ,  

s o c k e y e ,  p i n k ,  c h u m  a n d  coho salmon spawtt I n  upstrearn h a b ~ t a t s .  T h e  

f l o w  r-egime rs srmrldr t o  th;t o f  t h e  Deshka  R ~ v e r .  b u t  has  a stnailer 

m a g n t t u d e  of f l o ~ v  ( F i g u r e s  2 . 2  t i r r o u g h  2 .5 )  A t  31,iQO cfs,  Trapper.  

Ci-eek e x t e n d s  doicn a s l ~ e  chanf ie l  t o  t h e  mainstem Susi tna R i v e r .  T h e  

c h a n n e l  I S  t rans i to r -y ,  w r t h  ~ t s  sl.r,tpe a n d  water- d e p t h  va t -y ing  +!.om y e a r  t o  

year-, d e p e n d i n g  o n  t h e  rr iagni tude of the p e a k  f low t h a t  y e a r .  Cornpat-~ng 

F i g ~ i r - e  A-38  w r t h  P h o t o  A-13 shows how t h e  channel  changed shape f ror i l  

1583 t o  1983. Dd:-~ng the  f i e l d  v ~ s i t  of September 18, 1984, t h e  channe l  

s l l a p e  was d i f f e r e n t  f r o m  t h a t  shown i n  t h e  aer ia l  pho to  Minimum d e p t h s  

in t h e  low w a t e r  c h a n n e l  var-red be twee l l  0.1 a n d  O 6 f e e t .  A t  20,900 cfs 

f i s h  w e r e  o b s e r v e d  access ing  b o t h  T r a p p e r  C r e e k  a n d  t h e  A D F G G  i F i M  

T r a p p e r  C r e e k  s t u d y  s i t e  ! F i g u r e  A-28) S ~ n c e  1951 the main channe l  of 

t h z  Stastiria R ~ v e r -  has  s h i f t e d  ft-om t h e  w e s t  srde t o  t h e  east s ide  o f  t h e  

iiood p l a i n ,  i n c r e a s i n g  t h e  l e n g t h  o f  t h e  s i d e  channei  ft-om t h e  lnout t l  of 

Tt-appel-  C r e e k  t o  r h e  Susr tna  River-. 

Thi3 e f f e c t  o f  w i t h - p r o j e c t  f l ows  w i l l  be t o  r e d u c e  t i re  tnagni tude o f  t h e  

flood f lows c a u s i n g  morpho logrc  changes i n  t h e  ~ h a n n e l  downstt-earn o f  

T r a p p e t -  C r e e k .  T h e  channe l  would  t e n d  to  become re ia t i ve iy  more s tab le  

a n d  t h e  vegetat ion may enci-oach o n  t h e  channe l .  T h e  backwater  zones 

icrli be reduced by w i t h - p t - o j e c t  f l ows ,  S u t  i h i s  shcluld n o t  a f f e c t  access 

t o n d i t i o n s .  

PHOTO A - 1 1  

ic,okiny u p s t r e a m  at  T t -apper  Creek  S ide  Channei  PIGF6G l F l M  Sti;dy Siie, 

Trapi>er. C, t -~.k (Rk.l 9 1 . 5 j  f l ows  ft-oi-ii center- i e f t  t u  bot tom c e n t e r .  P i ~ ~ t c  

take r t  8.,31. 5 3 ,  d isc t la rge  a t  S u n s t ~ i n c  3C,OOi)  c i s .  
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