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Paipk I, "Basin-wi d e  Hydralagi c and Water P u r l  d ty l n % ~ e s t i  g a t i  ans" 
8% a campilatiam af t h e  p h y s i c a l  and chemical data  collected by  
the A B F t G  Su Hydro &qua t ie  Studies t e a m  during the F Y  84 open 
w a t e r  f i e l d  season (May-October , 1983). Pn c e r t a i n  cases, t h e  
<&he d a t a  bases have  been  cambined w i t h  t he  ADFbG 1981 a n d  
1782 data bases, alang w i t h  a ther  data  bsses 4rem a ther  
subcon$raehors (RZcM C a n s d t a n t s  and AEIDC) i n  arder to present a 
m a s k  up to camplete listing oC currently available da ta .  These 
data alpa arranged by da ta  t ype COP ease a/ use b y  u s e r  agencies, 

P a r t  1 is d i v i d e d  i n t a  + i  , z-. chapters; 

G h a p t c r  1 StageJdisrharge investigations a4 the  S u s i  t n a  
R i v e r  basin, 

0 

C h a p t e r  3 Channe l  geometry investigations a+ t h e  S u s i  t n a  
R i v e r  baain, 

C h a p t e r  3 Continuous w a t e r  temperature investigations od 
t h e  Susi tna R i v e r  basin, 

C h a p t e k -  4 Water qua1 ity ivestigations o+ t he  S u s i  t n a  
R i v e r  basin, 

C h a p t e r  5 Dissolved gas concentration i n v e s t i q a t i o n s  o i  
the  Susitna River basin- 
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Backwater Area - A body o ~ a c c u m u l a t i o n  of water  w i t h  l i t t l e  o r  no 

velocity resulting f rom a hydraulic e,g, rwainstem discharge 

e. g . beaver daa barrier whfch occurs a t  the mouth of a r  
I 

w i t h i n  a s ide channel or slough, 

Bern The ledge o r  s h e l f  a t  the head o f  a side slough o r  s ide  channel 

t h a t  separates the side slough o r  channel from the mainstem Susitna 

River o i  other side channels. 

Breachisilg - Any of the three condi t ions of overtopping of the head o f  a 

s i de  channel o r  side slough (see a l s o  i n i t i a l ,  intermediate, and 

control 1 i ng breaching discharges 

Controlling Breaching Discharge - The breaching condition i n  w h i c h  

mainstem discharges a t  Gold Creek are equal t o  o r  g r e a t e r  than the 

mainstem discharge required t o  d i  rectly govern the Rydraul i e  

characteristics wi th in  a s ide  slough o r  side channel. Th is  

condition can be denoted as equalling the segment o f  the flow 

r a t i n g  curve beginning wi th  the p a i n t  o f  inflection and beyend. 

Cross Section Profile - A profile describing the cross sectional 

geometry o f  a channel. 

Oatapod - An instrument used t o  continuously measure and record various 

enviornmental variables e.q. a i  r o r  water temperature, stage, and 

dissolved gas concent ra t ion  refer t o  Chapters 1, 2 and 5 



GLOBAL GLOSSARY /serXQQ 
DRAFT 

Discharge - Water volume passing a f i x e d  location a t  a specific po in t *  i n  

time. The tern specifisa!ly refers t o  the moving water i n  the 

meinstem habitat.  

DSM - Data Storage Module used i n  the datapod system t o  s t o r e  da ta  

refer to Chapters 1 and 2 

Flow - Water volunre passing a specific location a t  a s p e c i f i c  po in t  i n  

time. The tern specifically refers t o  moving water i n  side 

channel, side slough, upland s lough ,  t r i bu ta ry  m o u t h ,  and t r i b u t a r y  

hab i ta ts ,  

Gagling S t a t i o n  - A s t a t i o n  a t  a s i t e  which has beell es ta t t l i shed  For 

moni t o r i  ng stage,  f l o w  and/or  d i  scharge. 

Gradient  - Rate o f  change i n  vert ical  elevation pe r  u n i t  horizo~tal 

distance. 

Head - The upstream confluence o r  p o i n t  of o r i g i n  of a l o t i c  water body. 

Inflection Poin t  - The p o i n t  on a r a t i n g  curve a t  w h i c h  the l i n e  

descri b i  ng the da ta  changes slope. 

l n i e f a l  Breaching Discharge - The mainstem discharge a t  Gold Creek which 

represents the i n i t i a l  po i n t  when mainstem vsater begins t*o e n t e ~  

the upstream head of a side s lough o r  channel, 



intema~diate Breaching D i  scharge - The range OF mai nstem d i  rcharges a t  

Gold Creek representative o f  t h e  conditions between the I a i t i a l  and 

Contra1 1 i ng Breachi ng B i  seharges . fhi's range occurs frcrm 

irmediately a f te r  mainstem surface water begins t o  ovevtop the 

upstream head o f  a s ide slough o r  side channel up  t o  the 

point when the mainstent discharge begins ea govevn the Rydraul i e  

c h a r a c t e r i s t i c s  s f  the s i t e .  

Mainstem H a b i t a t  - Consists o f  those por t ions  of the Sersiena River t h a t  

nomal  l y  cgnveqr water tkrc tughout  the year.  B o t h  single and 

mu1 t i p l e  channel reaches are included i n  this h a b i t a t  category. 

Groundwater and t r i b u t a r y  inflow appear t o  be inconsequent$ a1 

con t r ibu to rs  t o  the overall characteristics o f  mai nstem h a b i t a t .  

Mainstem h a b i t a t  i s  typ ica l  l y  characterized by h ~ g h  w a t e P  

vel o c i  t i e s  and ire? 1 armored streambeds. Subst ra tes  aeneral 1 y 

consist of boulder and cobble s i z e  materials w i t h  ictersti t i a l  

spaces filled wi th  a g r o u t - l i k e  m i x t u r e  o f  small gr3vels and 

g l a c i a l  sands. Suspended sediment concentrat ions and t u r b i d i t y  are  

high d u r i n g  summer d u e  t o  the influence c f  glacial melt-water. 

Discharges recede i n  e a r l y  fa!  1 and the mainstem clears appreciably 

i n  October, An i c e  covey forms on the river in l a t e  November o r  

Becember , 

Mean Daily Discharge - The cofnputed mean discharge peT 24 hour pe r i od  

f a r  a gaging s t a t i o n .  891 USGS discharge d a t z  are i n  th i s  format. 
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H ~ n i t o r i n g  S t a t i o n  - A s t a t i o n  s e t  up Fo r  the &olgectiow o f  a p c e t i s u l a t  

d a t a  base, 

Mouth - The downstream confluence o f  one o r  more water bodies w i t h  

another water body. 

Overtopping - See breaching . 

Peripheral Habi ta ts  - Aquatic h a b i t a t s  peripheral t a  the? mainstem 

Susitna River  h a b i t a t  e.g. s ide  channel, s ide  slough, upland 

slough, t r i b u t a r y  mouth and/or t r i b u t a r y  h a b i t a t s  a 

Pool - A p o r t i o n  o f  a water course t h e t  i s  relatively deep and 

slow-moving i n  comparison t o  the rest  o f  the  water course. 

P r o j e c t  Datum - A series o f  e l e v a t i o n s  t i e d  ;a sea level t h a t  a r e  used 

by project personnel t o  t i e  re la t ive  d a t a  bases together. 

R a t i n g  Curve - A curve t h a t  i s  constructed from d a t z  representing two 

dependent variables  (e.g. s t a g e ,  f l o w  or discharge d a t a  

describes the relationship between the two v a r i a b l e s  a t  a s i t e .  

Rif f le  - A po r t i on  of  a water course t h a t  i s  relatively shallow and 

fast - running i n  camparison t o  the rest  of  the wate r  course. 
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S i d e  Channel H a b i t a t  - Consists o f  those portions of the Susitna River 

t h a t  nomally  convey water d u r i n g  the open wate r  season bu t  become 

appreciably dewatered during periods o f  Bow mainstern discharge. 

Side channel hab i t a t  may exist either i n  we11 def ined overflow 

channels, o r  in paarly defined water courses Flowing t n rough  

par t ia l  l y  submerged gravel bars and islands along the margins of 

- the mai nstem river, Side channel streambed e leva t ions  are 

typical ly lower t h a n  the mean monthly water surface e l e v a t i o n s  of  

the mainstem Susitna R i v e r  observed during June, J u l y  and August. 
,$ 

Side channel hab i ta ts  are characterized by shai  lower d e p t h s ,  lower 

velocities and smal l e r  streambed m a t e r i a l s  than the ad jacent  

hab i t a t  of the mainstem river, 

Side Slough H a b i t a t  - i s  loca ted  i n  overflow channels between 

the edge o f  the floodplain and the mainstem and s ide  channels o f  

the S u s i t n a  River. i t  i s  usually separated fronl the rna i i ts" .~ 

and/or  side channels by we1 l vegetated bars .  An exposed a1 l u v i a l  

b e r ~  often separates the head o f  the slough f r o m  mainstem discharge 

o r  s ide  channel f lows.  The control  I i n g  streambed/bank elevations 

a t  t he  upstream end o f  the s ide  sloughs are slightly less  t h a n  the  

water surface elevations o f  the mean monthly discharges o f  ;he 

mainstem Sus i tna  River observed f o r  June, d u l y ,  and  August. A t  

intermediate and low-discharge per iods,  the s ide s l ~ u g h s  convey 

clear  water from small t r ibutar ies  and /or  upwell i n g  groundwater .  

These clear water  inflows are essent ia l  coratributoa~s t o  the 

ex is tence of this h a b i t a t  type. The water sur face e leva t ion  o f  t h e  

Susitna R i v e r  generally causes a backwater t o  extend we'll up i n t o  

the slough from i t s  1occer end. Even t h o u g h  t h i s  substantial 
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backwater e x i s t s ,  the sloughs functiors hydraul ical  l y  very much j ke 

small stream systems and several hundred f e e t  o f  the slaugh channel 

s f  ten konv~ys water independent of mainstem back\diater e f fec t s .  At 

high discharges the water surface elevations of the mainstem river 

i s  s u f f i c i e n t  t o  over top the upper end of  the slough. Surface 

water  temperatures in the side sloughs during sumer months a r e  

principally a funct ion o f  a i r  tennerature, solar  rad ia t ion ,  and  the 

temperature o f  the local runoff.  

Sta f f  Gage - A device used t o  instalrtanecust~l monitor stage a t  a s i t e .  

Stage - A fleasure o f  water d e p t h  which can be converted t o  water, 

sur face elevation when surveyed t o  8 benchmark a t  a s i t e .  I t  can 

be converted t o  true water  sur$ace e leva t ion  i f  i t  i s  t i e d  i n t o  

project datum. 

Thalweg P r o f i  l e  - A longitudinal profile t h a t  descr ibes the streambed 

elevation of the deepest p o r t i o n  o r  middle of mainstem, t r i b u t a r y  , 

slough or  a ther  r i v e r i n e  h a b i t a t s .  

T r i b u t a r y  H a h i t a t  - consists o f  the f u l l  complement o f  hydraulic and 

morphologic c o n d i t i o i , ~  tha t  occur i n  the tributaries.  Their 

seasonal flaw, sediment, and themal reg'imes ref lect  the  

i n t eg ra t ion  n f  the hydrology, oeology, and climate of the t r i b u t a r y  

drainage. The physical a t t r i b u t e s  of t r i b u t a r y  h a h i  t a t  are not  

dependent on mainstem condi t ions.  
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T r i b u t a r y  Mouth H a b i t a t  - extends f r om the uppermost p o i n t  i n  the 

t r i b u t a r y  in f luenced by mainstem Susi tna R i v e r  o r  slaugh backwater 

effects t a  the downstream e x t e n t  o f  the t r i b u t a r y  pqiumr? w h i c h  

axtends i n t o  the mainstem Susi tna River o r  slough. 

Turbid - She condi t ion o f  water quality a t  a s i t e  when water c l a r i t y  i s  

decreased by i rr rganic and/or organic suspended m8 ter i  a'! s . 
Turb id i ty  levels o f t e n  e x c ~ e d  50 NTU's. 

_ - 
Upland Slough H a b i t a t  - d i f f e r s  f r o m  s ide s lough h a b i t a t  i n  t h a t  the 

u p s t r e a ~ ~  end o f  the slough does no t  interconnect w i t h  the surface 

waters  of the mzinstem Susi tna River or i t s  s i d e  channels even a t  

h i g h  mainstem disctlarges. These sloughs are  characterized by t h e  

presence of  beaver dams and an  accumulation o f  s i l t  ccve r i ng  the 

s u b s t \ - a t e  resui t i  ng f r o m  the  absence o f  mai nstem scouri ng  

Water S u r f a r o  E l e v 2 t i o n  - The  e l e v a t i o n  o f  t he  water surface.  

WSEL - See waWr s u r f a c e  elevation. 
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I,O INTRODUCTION AN0 OBJECTIVES 

The Alaska Department o f  F i s h  and Gam Su Hydro Aquatfc 

Feasibility Stualy Team has collected stage and discharge data t h r o u g h o u t  

much o f  the Susitna River  basin since 1981. The primary emphasis an the  

stage and discharge data  collecti~n program has been t o  de f ine  the 

relatfonship t h a t  mainstem discharge has on stage water surface 

i n  the mainstem portion o f  the river and stage and discharge 
r̂ 

w i t h i n  peripheral side channel, s ide  slough,  up land  s lough,  and 

tr i  btata~y habitats. A l  though measurements o f  stage and d i  sckarge have 

bees? obtalned in the lower  rive^ GaPok Inlet t o  Talkeetna peach 

emphasis o f  the data collection program has been largely oriented t o  the 

reach o f  the Susitna Rive r  from Talkeetna upstream t o  the Devil Canyon 

, as project related impacts are expected t o  be most severe i n  this  reach. 

Results of these investigations ADF&G 1982, 1983 have indicated t h a t  

the range o f  mainstem discharges experienced during 1931 and 1982 were 

~ e l a t i v e l y  higher f o r  1981 and normal for  1982 as coinpared t o  the 

historical 25 year mainstern discharge condi t ions (Figure 1-11 

1978). I t  was found tha t  for  the range o f  mainstem dfsckarges from 

8,000 t o  30,000 cfs ,  the relationship between water surface e l e v a t i o n  i n  

the mainstem and mainstem discharge i s  relatively well defined a t  

various mainstem locations between Talkeetna and Devil Canyon. 

An understanding o f  the  relationship beheen mainstem discharge and the 

hydr8ul i c  characteristics o f  s ide  sloughs was obtained for  the  range of 





maStpstem discharges from 8,000 t o  30,000 cfs. FSobjs i n  s ide s lough  

habitats dur ing  low t o  moderate mainstem discharges whew *&he head 

por t ions  were not breached was observed t c  consis t  primarily o f  ground 

n 3 t e r  and surface water runoff .  During these nonbreached cosndi tions , 

s ida  slough flaw showed only an indirect r e l a t i o n s h i p  t o  mainstem 

dl':;charge. With the occurrence o f  moderately h i g h  and high mainstem 

d l  scharges , breaching overtapping) o f  s ide  slough h a b i t a t s  was observed 

t o  accur. With su f f i c i en t  breaching by the mainsten, the flow 

condi t ions w i t l l i n  these hab i t a t s  was obsewed t o  become direct ly related 

t o  mainstew discharge. Generally, i t  was found t h a t  s ide sloughs i n  the 

Tal  keetna t o  Devil Canyon reach breached in the range o f  mainstem 

discharges from 22,000 t o  28,000 c f s .  In addition, backwater areas \nlere 

cbserved t o  occur t o  varying degrees a t  the mouths o f  many o f  the side 

slough habitats durr'ng moderate t o  h igk mainstem discharges. Results o f  

i nves t iga t ions  I n  side channel h a b i t a t s  show t h a t  hydrauf i c  respanoes t o  

mainstell: discharges are similar t o  those occurring i n  s ide slough 

hab i ta ts ,  al though lower mainstem discharges i n i t i a t e  these response i n  

sfde channel hab i ta ts ,  

investigations in upland slough h a b i t a t s  have shown t ha t  the hydraulic 

characteristics in these hab i t a t s  are less directly related t o  mainstem 

discharges than they are i n  s ide  !;laugh o r  s ide channel h a b i t a t s .  

Upland slough habitats were found t o  no t  overtap. Extensive backwater 

areas were, however, observed t o  occur a t  the mouths of many o f  the 

upland slough h a b i t a t s  d i v i n g  maderate t o  h igk  mainstem discharges. 

Stage and discharge da ta  were a l so  obtained i n  seven tributaries i n  the 

T i l l  keetnd t o  Uevi I Canyon reaci?. From these d a t a ,  prei iminary radt ing 



curves were developed f o r  s i x  o f  there t r ibutar ies  (Whiskers Creek, Gas11 

Creek, Lane Creek, Waterfa1 1 Creek, Indian River, and Portage Creek). 

The FY84 open water f i e l d  season May-October, 1983 s tage  and discharge 

d a t a  col lection program was spec i f  ical l y  designed t o  expand the  

eva lua t ion  o f  the s t : g e  and discharge re1 a t ionsh ips  occurring i n  

mainstem and peripheral hab i t a t s  in the Tal keetna t o  Devi I Canyon reach 

of the Susitna River. Speci f ic  objectives for  each h i t b t t a t  type are 

presented be1 ow. 

2 ,2 , f  Hainstem H a b i t a t s  

The ob jec t i ves  of  the 1983 open water  season stage d a t a  collection 

program conducted i n  the mainstem S U S ~  Lnz  rive^ between Tal kertna a s ~ d  
" 

Devil Canyon were to :  

1) Collect s u f f i c i e n t  water surface elevatiori d a t a  a t  selected mainstem 

locations t o  define the  relationship o f  mainstem tdater surface 

elevation t o  mainstem discharge for the fu l l  range o f  mainstem 

discharges occurring d u r i n g  the 1983 open water season. T h i s  

infomation wi 11 be used by project engineers t o  further ~ ~ 3 1   ate 

the predictive accuracy o f  various h y d ~ a u l  i e  simulation model s ; 



2) Col leet  water sur fqce elevation d a t a  a t  selected mairrstem Iocat-;oprs 

adjacent  t o  the selected side channel, side and upland s ' iough,  and 

t r i bu ta ry  mouth s t u d y  locations t o  evaluate i f  and how maiinstern 

discharge inf lue~ces  the hydrological characteristics o f  these 

perf pheral habitats. 

The objectives of the FY84 open water season stage and discharge da ta  

col lection program conducted a t  s f  de channel aiid S I  ougk up land  and 

h a b i t a t s  between Talkeetna and Devil Canyon were t o :  

Col Sect s u f f i c i e n t  s tage  and discharge measurements w i t h i n  selected 

side channel and s lough (upland and s i de )  h a b i t a t s  t o  develop 

stage/discharge ra t ing  curves covering the P u l l  range of mainstem 

d i  scharges experienced dur ing  the 1983 open water f i e l d  season; 

Col i e c t  measurements o f  water  surface elevations w4 t h i n  selected 

side channel and s lough (up land  and s ide )  habitats t o  Further 

evaluate whether and how the water surface elevat ion i n  these 

peripheral hab i t a t s  are inf luenced by mainstem discharse; 

3 )  Collect measurements of stage and discharge w i t h i n  selected s ide  

channel and slough upland and s ide)  habi ta t s  t o  support  analysis of 

the e f fec t s  of local e s i t e )  f l o w  c o n d i t i o n s  on the 

avaf  iabil i t y  and u t i l  izat- ion o f  these h a b i t a t s  Fo r  F i s h  passage, 

spawning and rearing refer t o  Fish / j a b i t a t  Study)  and %a de"cm1r.e 



i f  and how mainstem discharges influence these l ~ c a 1  f1ok.d 

eondj t i  ons, 

The objectives o f  the  1983 slageldl $charge monitoring program conduceted 

a t  t r ibu tary  hab i ta t s  located between Talkeetna and Devil rainyon were 

to:  

1) Csllect s u f f i c i e n t  stage and discharge measurements w i t h i n  selected 

tributaries in the Talkeetna t o  Devil Canyon reach t o  develop 

stage/discharge r a t i n g  curves covering the f u l l  range o f  cor~di  tions 

experienced dur ing  the 1983 open water f i e l d  season; 

Collect weasurements o f  stage and d i  scharge w i  t h r ' n  se4 ected 

t r ibu ta ry  and t r i b u t a r y  mouth hab i t a t s  t o  s u ~ ,  ?t analyses of f 2 s h  

hab i t a t s  i n  these habitat zones, 



2 , 1  Site Selection 

L.ocations a t  which stage morritoring stations were placed in the mainstem 

beween PaSkeetna and Devil Canyon are presented i n  Table 1-1. S i t e s  

were selected, based on consultat ion w i t h  the project engineer, to :  

Provide mainstem water surface elevation data over the ful l  range o f  

mainstem flow conditions occurring d u r i n g  the 1983 open winter F i e l d  

season t o  project engineers f o r  use o f  calibration o f  various 

hydraul i~ models; 

Provfde mainstem water surface elevation d a t a  t o  be used i n  

determining the i n f l uence  t h a t  mainstem discharge has on the 

hydraul i c  characteristics o f  selected s i d e  channel, upland and s ide  

slough, and t r ibutary  mouth hab i t a t s .  

A11 stage da ta  collected i n  the mainstem i n  the Talkeetna t o  Devil 

Canyon reach o f  the Susitna River Figure 1-2) i s  referenced t o  mainstem 

discharge obtained a t  the U.S,G,S. Gold Creek gaging s t a t i o n  (15292000). 

The Gold Creek discharge gaging station was selected as the  index 

s t a t i o n  because o f  i t s  relatr've close p r o x i m i t y  t o  stage monitoring 

s t a t i o n s  in this  reach and i t s  extensive period o f  vecord. 



Table 1-1. Locat ions o f  1983 open water f i e l d  season mainstem stage 
monitoring s t a t i o n s  i n  the Talkeetna t o  Devil Canyon reach 
sf the Susi tna River ,  

Mainstem a t  Whiskers Slough Mouth 
Mainstem a t  Whiskers Slough Head 
f a 1  keetna Fishwheel S t a t i o n  
Right  Bank a t  LRX 9 
Left B i n k  a t  LRX 9 
Right Bank a t  LRX 10B 
Right Bank a t  LRX IOC 
Right Bank a t  LRX 11 
beft Bank a t  LRX 12 
Mainstem a t  Slough 6A Mouth 
b e f t  Bank a t  LRX 16 
Right Bank a t  LRX 18 
Mainstem Below Lane Creek Mouth 
rqadnstern a t  Lane Creek Mauth 
fqainstem Above Lane Creek Mouth 
Mainstem Wbswe Mainstem 2 Mouth 
Mainstem Above Mainstem 2 NW Head 
Mainstem Above Mainstem 2 HE Head 
C u r ~ y  Fishwheel Station 
R i g h t  Bank a t  LRX 24 
Right  Bank a t  LRX 28 
Slde Channel a t  Slough 8A Mouth 
Right Bank a t  LRX 29 
Mainstem Above Slough 8W NE Head 
Right Bank a t  LRX 31 
R i g h t  Bank a t  LRX 32 
Right Bank a t  LRX 33 
Right  Bank a t  LRX 34 
Right  Bank a t  LRX 35 
Mainstem B/L F o u r t h  o f  July Creek 
Left Bank a t  LRX 37 
Mainstem a t  Side Channel 18 Mouth 
Left Bank a t  LWX 40 
Side  Channel B/L S!ough 11 Mouth 
Side Channel A / B  Slough I1 Mouth 
Mainstem a t  Slough 168 Mouth 
Mainstem a t  Wead o f  Slough 168 
Right Bank a t  LRX 49 
L e f t  Rank a t  LRX %8 
Lesf t  Bank a t  LRX 51 
Mainrlem a t  Slough 19 Mouth 
Right Bank a t  LRX 53 
Mainstem a t  Side Channel 2 1  Mouth 



f ab l e  1-1 (Continued 

Wight Bank a t  LRX 54 
Right  Bank a t  LRX 55 
Right Bank a t  LRX 56 
Right  Bank a t  LRX 57 
Mainstem a t  Slough 22 Head 
heft  Bank a t  t R X  6 %  
L e f t  Bank a t  LRX 62 

River Mile 

140.13 
14%,6 
142,1 
$ A 9  &%re 3 
144, / 
148.7 
148,9 





Stage and discharge were monitored a t  F i v e  s i d e  channel and 11 slouqh ( 9  

side and 2 upland study s i t e s  located between Talkectna and Devil 

Table 1-2 ,  Figure 1-3 S i t e s  were selected for s tudy,  based on 

consul ta t ions  wi th  the project engineers and biologist, t o :  

Provide baseline water surface e leva t i on  and discharge da ta  t o  

assist i n  determining t he  influence t h a t  mainstem d#ischarge has on 

several key hydrau! i c  characteristics o f  s ide channel and slough 

t e breaching, backwater and flow regime cond i t ions  

and,  

2 )  Provide water surface elevation da ta  t o  suppor t  evaluations o f  f i s h  

h a b i t a t s  by p r o j e c t  biologists i n  s ide channel and s lough hab i t a t s .  

Stage was monitored wi th in  the mouth por t ion ,  free-flowing p o r t i o n ,  and 

kead port ion o f  each study s i t e ,  In addition, discharge was monitored 

w i t h i n  the free-flowing por t ion  o f  each study s i t e .  The stage data 

obtained wi th in  the mouth port ion o f  each study s i t e  was used t o  

evaluate t he  presence and extent o f  backwater as a function o f  mainstem 

f l ow .  The stage and dischargz data  obtained w i t i l i n  the free-flowing 

por t ion  sf each study sire was used t o  fomlulate the s i t e  flow r a t i n g  

curve and evaluate the e f f e c t  t h a t  mainstem discharge has on the  sit:@ 

stage and discharge, *The stage da ta  obtained a t  the head porticlil of 

each study s i t e  was used t o  determine the  mainstem discharge required t o  

breach the head of the  study s i t e .  Mainstem discharge was indexed t o  

the U.S,G.%. Gold Creek gaging s t a t i o n  





F i g u r e  1-3 Side cbnnae1, sliiugil aad ci: ibuesiy s i i e s  selcc&i*d f o r  rhc a i s g r - ! d ~ s ~ ~ - - l l e  
s~udiee Ear  he 1984 open water f i e l d  senson. 



Stage and d i  scharga were monitored a t  seven t r ibutar ies  l acated hesb@:ween 

Pal keetnrn and Devil Canyon Table  1-3, F igure  1-3 Sta t f sns  wealp@ 

placed i n  areas optimal for  the collection o f  d i s c h a ~ g e  d a t a ,  St~ndy 

s i t e s  were selected based on consultation w i t h  the project engineer t o  

provide baseline stage and discharge d a t a  t o  be, used t o  develop r a t i n g  

curves and support evaluations o f  f i s h  h a b i t a t  by project biologists. 

2,2 F i e l d  Data Collection 

Measurements o f  stage were obtained utilizing either s t anda rd  s t a f f  

gages o r  continuous data  recorders w i t h  associated pressure t r a n c d  ueers 

(datapads) .  

Stage da ta  obtained using stands: 3 beopold and Stevens (0.00-3.33 ft. ? 

s t a f f  gages were determined t o  the nearest one-hundredth o f  a f oo t .  An 

assigned e leva t ion ,  which i s  referenced t o  a temporary benchmark 

was determined for  each gage w i t h  the TBM's surveyed t o  a known 

elevation (project datum). T h i s  allowed a19 resultant stage readings t o  

be converted t o  true water  surface elevations. S t a f f  gage? i slstall a t i o i l  

and monitoring procedures can be found i n  the ADF&G SG Hydro Aquatics 

Studies Pvocedures Manual Final Draft (ADF&G 1981a, 1963a1, 

Measurements s f  stage obtained w i t h  s t a f f  gage readings wePe obtained a t  

least t ~ f c e  monthly d u r i n g  t he  open winter f ie ld  season a t  each stage 



we* 

Iab ie  1-3. Tr ibutary  study s i t e s  i n  the Talkeetna t o  Devil Canyon reach 
selected f o r  stage/discharge s tud ies  d u r i n g  1983 open water 
f i e $ d  seasow, 

S i t e  

Whiskers Creek 

Lane Creek 

F o u r t h  of July Creek 

Gold Creek 

ZwAian River 

kiaterfal l Greek 

Tr ibu ta ry  a t  Head a f  Sloego 20 

Portage Creek 

R i v e r  PMiSe 

%01,4 

113,6 

131,l 

136,7 

%38,6 

140,3 

I40,6 

E48,9 

TRM 
a m -  



m ~ ~ i i l a r i n g  s t a t i o n  w i t h i n  each s tudy  area, In addition, selecteci sf aPP 
i 
t 

g&jes located i n  t he  mainstem Susitna Riifer were monitored more after t o  1 
I 

ensure t h a t  the F v l  l range o f  mainstem d i  sekarge condi t i ans  octinrrbing 

dur ing the 1983 open water season were evaluated.  

The  system used t e  continually monitor and record stage incorporatc?d a 

pressure transducer and electronic interface lrni t designed by Dryden 

and LaRue Consul ti ng Engineers ; Anchorage, A1 as ka t o  record cfep t 1 of 

wa te r  over the transducer probes in millivolts Every O,! i  mV 

represents 1.0 inch o f  water d e p t h  sver the transducer probe. The 

transducer probes utilized have a range o f  1 t a  80 inches o f  water  wi t k  

an accuracy o f  0.2 m\l fee . ,  0.4 inches o f  water  The stream gage 

datapods are programed t o  record average millivolt readings a: 60 

minute intervals on a UV-erasable, so l id  s t a t e  Data Storage  Module 

BSM). Using a 50-minute recording interval , the DSM reaches capa : i ty  

i n  40 days  and then must be exchanged for  an erased (cllean 

Procedures involved i n  the instal l a t i o n  and moni t o r f n g  of the  datapods  

can be foi;nd i n  the FY84 ADF&G Su Hydro Aquatic Studies Procedu *es 

Manual , Final Draft (ADF&G 1984). 

2 , 2 , 2  D i  scharae Procedures 

Discharge measurements were obtained in the free-f lowing por t ion  s f  !R? 

study area u t i  1 iming standard U.S,G. S. techniques employing either I I  

Price M o r  Pygray meters. A t  the t ime of the aischarge measurement, B 

stage measuremei?t was a1 so sbtained. PI-ocedures c:ti 1 i z e d  in obtaining 

discharge measurements arc? fvunri l'n the FY84 F.lI-'&G Su Hydro Aquatic 

Studies Procedures Manual , Final Draft 



A11 stage data obtained a t  mainstem hab i t a t s  were reduced t o  true w a t e ~  

surface el evaticns (as referenced t o  project datum These da ta ,  a long 

wt'2h corresponding average dai ly discharges of  the mainsteipl ~ e c o ~ d e d  a t  

Gold Creek USGS 15292000) were p l o t t e d  as simple stage/diseharge r a t i n g  

curves with water  surface elevation presented on the y a x i s  snd mean 

dai ly  mainstem discharge on the x ax is .  A t  least squared regression 

equation describing . the relationship o f  each p la t  was a l s o  ders'ved for 

each p l o t ,  

All stage data obtained a t  s ide s ide r h a ~ ~ e i i  and slough (sfole and 
0 " 

upland)  h a b i t a t s  were reduced t o  true water surface elevations (as 

referenced t o  project datum) and p lo t ted  agafnst the mean da i ly  mainstem 

discharge recorded a t  Gold Creek (USGS 15292000). In addit ion, stage 

data cal l  ected In conjunction w i th  discharge data a t  the s tageldi  $charge 

monitoring station located in the free-flowing por t ion  s f  each sturi), 

s f  t e  were p l o t t e d  as- simple stage/dQischarge r a t i n g  curves. Measured 

s i t e  discharge was a l so  p lo t t ed  w i t h  corresponding mean da i  ly mainstem 

discharge as measured a t  Gold Creek 



A 1 3  s tage  measurements obtained i l  tributaries were converted ta true 

water surf ace e leva t ions  as referenced t o  pro jest datum, ivleasurements 

o f  s tage  obtained from s t a f f  gage readings i n  eonjuncts'on ~ d i t h  discharge 

masrarements i n  Vhiskers, bane, and F o u r t h  of  July Creeks and the 

unnamed t r ibu tary  a t  the head of Slough 20 were platted as s9'rnple 

stage/discharge r a t i n g  cuwes. A t  s i t e s  a t  which stage was monitored 

wl th  esntinuous data recorders 'Portage and Gold Creeks, and Indl'an 

River! measurements o f  water dep th  were reduced t o  mean d a i  1 y d l  scharge. 

Measurements o f  water depth obtained i n  conjunction w i t h  discharge 

measu~ements wepe plo t ted  as simple ratsing curves. Based on these 

r a t i ng  curves, discharge level s were estimated f rom the  eont9'nuous 

record of water depth f o r  Portage Cwek, Indian River, and Gold Creelc, 



3,0 RESULTS 

Mean daily discharge o f  the Susftna River was continually noni tored by the 

USGS a t  theiv Cantwell Gold Creek 

Susitna Sta t ion  and Yent 

gagf ng stations dur ing 1983. The USGS 1983 wa te r  year ~ c t o i e r  1982 - 
September 1983 discharge data are tabulated i n  Appendix Tables 1-A-l - 
1-W-5 and p l o t t e d  i n  Figure 1-4. I n  addit jon, the mean da i ly  discharge 

ef the Susitna River  a t  the USGS Gold Creek gaging s ta t ion  

f o r  the 1983 open water f i e l d  season i s  p l o t t e d  w i t h  the 1981 and 1982 

open watsr f i e l d  season mean dai ly discharge i n  Figure 1-5 (USGS 1981, 

Stage was monitored a t  46 s ta t i ons  i n  the mainstem f r o m  Talkeetna t o  

Dev i l  Canyon during the 1983 open water f ie ld  season. A41 stage 

measuremenes were eowve~ted t o  true water  surface elevations as 

referenced t o  project datum, These water surface elevations, along wi t k  

corresponding mean daily discharge o f  the mainstem Susitna River as 

measured a t  the USGS Gold Creek gaging s t a t ion  are tabulated 

i n  Appendix Table I-A-6. These data were used t o  generate simple water 

surface e~evationjdischar~e curves (Appendix Figures A - 1-A-23 

The mainstern water surface elevat ions obtaa!ned a t  t R X  53 inelude only 

the l983 data .  The 1983 and 1982 s t a f f  gage s i t e s  were not i n  the exact 

lacation f o r  each years observations. The mainstem water surface 

elevations obtained f o r  LRX 32 were actually observed upstream o f  LRX 32 

approximately 100-200 feet ,  







3 2  Side  Channels 

- i 

Measurements o f  s t a g e  and discharge were ob ta ined d u r i n g  the 1983 open wa te r  

Cleld season a t  selected s i t e s  wi th i r? f i v e  s i d e  channels i n  the  Ta lkee tna  t o  I 

DeviT Canyon reach o f  the Sus i tna  River, Results o f  these 
j 

\ 
i n v e s t i g a t i o n s  are addressed below by s i t e .  

Mafnstem 2 Side Channel (Figure 1-3) i s  loca ted  on the  e a s t  bank of the 

Susitna R i v e r  a t  river mile 114.4. I t  i s  approximately one mile in 

length  and i s  separated from the mainstem - by two relatively large 

vegetated islands. A f o r k ,  approximately 0.3 miles upstream o f  t h e  

mouth o f  this  s i d e  channel, d i v i d e s  t h e  channel i n t o  two f o r k s ,  referred 

t o  as the northeast  (NE) and northwest (MU) channels. Prior t o  

breaching, f l o w  i n  t he  s ide  channel i s  provided by local  surface water 

runaff and groundwater inflow. Subsequent t o  breaching, the major i ty  o f  

the f l o w  i s  prov ided  by t u r b i d  water from the mainstem. A substantial 

area o f  backwater e x i s t s  a t  the mouth o f  this s ide  channel d u r i ~ g  

low and h igh mainstem flows. 

During t he  1983 open water f i e l d  season, s t a g e  was monitored a t  seven s i t e s  

w i t h i n  th is  s ide  channel, a t  which streamflow was a l s o  monitored a t  two 

o f  these s i t e s  (F igu re  1-51. 





3.2.1.2 ---- General Results 

Ranges o f  water surface elevation and corresponding ranges o f  mai nstem 

discharge a t  Gold Creek a t  t ime  o f  masurement fo r  each stage man4 t o r i n g  

~ s ta t ion  are presented i n  Tab le  1-4. Measurements oaf water surfinc~t 
~TJ"* f 
&;i 

el evation along with corresponding mains ten^ discharge a t  Gal d Creek a t  "$2Ei~7 .c+$& 

time o f  measurement obtained a t  each nwni tor ing s t a t i o n  are pres~nted i n  

Appendix Table 1-A-7. Plots o f  water surface e leva t i on  versus 
.em* 

corresponding mainstem discharge a t  Gold Creek a t  t ime o f  measurement 

f o r  eack nionitering s t a t i o n  are presented in Appendix Figures 1-A-28 a i4hc5J\ 

Measurements o f  streamflow along w i t h  ccari-esponding measu~ements of 

water surface elevation and mainstem discharge a t  Gold Creek a t  the time 

o f  measurement are p~esented  in Appendix Table I-A-8. 

Simultaneous measurements o f  stage and streamflow were obtained w l  t h i n  

the free-flowing partians o f  the NW and NE channels o f  the riainstem 2 

Side Channel study s i t e  (Appendix Table 1-A-8 From these @ 
C L L  

measurements, simp1 e stage/stream f 1 ow r a t i ng  curves were devel oped for 

each channel (Figures 1-7 and 1-8 In a d d i t i o n ,  the streamflow d a t a  

obtaf  ned in eack channel was p l o t t e d  against  the correspond1 ng mai nstem 

discharge a t  Gold Creek (Figures 1-9 and 1-10 These curves represent 

the breached hydraul i e condit ion o f  each channel . p & 



Tab1 e 1-4. Ranges o f  water surface elevation and co~respondi ng raai ns-:c!~? 
discharge a t  the time o f  measu~enent f o r  each s tage  moni- 
t o r i n g  loca t ton  w i t h i n  Mainstem 2 Slde Channel. 

----- 
Range o f  

Wanae sqf Corresponding 
Gage 
S l  t e  

Water surf ace Mai nstenl 



~ MAINSTEM DISCHARGE AT GOLD CREEK x 1 0 0 0  c f s  

Figure 1-7 S~age versus flow racing cume ksz H . a i n s ~ e m  XI Side Channel (R'.w. Channsj) 
s t a f f  gage 114.485. 



MAINSTEM DISCHARGE AT GOLD CREEK (x 1000 c fs?  

Figure  1-8 S ~ a g a  Versus  f l o w  rasing curve for Nain~cea XI S i d e  Channel ( N . 6 - 0  channel) 
sgaff gage P14.4S8, 



W S E L -  470 ( f e e t )  

Figure 1-9 S i d e  Channel flow versus m a i n s e a  d i scha rge  racing -.uePre f o p  Hainseest ]tl 
(M.W. ~ h a n n e l ) ,  SEPEI gage 114.4S5. 



o i-s 8,s t Q a 7 0 I s ao as se 4a 

WSEL -490 ( f e e t )  

Figure 1-10 S i d e  Channel elow versus miasgens discharge racing curve f a r  Fainseem :I 
(N,Ee Channe l ) ,  %gaf f  gaga 114.458. 



I?ased en available strea:nf ior  and water sur face  e3evat lon d a t a  and the 

professional o p i n i ~ n  o f  the project engineer, the hydrarai i c  condit ions 

present i n  the MI$ and ME channels become gc.verned by the r ~ a i n s t e n  a t  

controlling breaching discharges of !6,000 and 25,000 cis a t  Gold Creek, i 

respectively. These controlling breaching discharges compare t o  lowest 

observed breaching discharges for the NW and HE channels s f  12,000 and 

24,000 efs a t  6018 Creek, respartively. 

3,2,%,5 Backwater 

A substant ia l  area of backwater occurs a t  the mouth o f  this s ide channel 

du r f n j  periods sf low anel hSgh mainstem f l ow.  Based an available stages 

and channel geamelir~~ data (see Chapter 2 the area of .backwater 

extended t o  a p o i n t  a t  least 2,000 f e e t  upstream a t  mainstem dlsrharges 

ranging f rom 16,000 t o  31,700 c f s . ,  a t  Gold Creek. A t  a mainstem 

discharge of 7,000 cfs, howevei-, t h I s  area o f  baekuater became reduced 

in sSze extending approxfmat91y only 800 f e e t  up the side channel, 

Side Channel LO (Figure  1-31 i s  located on the west bank o f  the Sus i tna  

Rives a t  ri'ver mile 133.8. I t  i s  approximately 0.4 miles i n  l eng th  and 

i s  separated from the mafnstem by a large gravel bar. Prfor t o  



breaching, f l o w  i n  t h i s  s ide channel i s  provided by local  surface runep*ff 

and groundwater seepage. Subsequent t o  breaching, the m a j o r i t y  of t he  

flow i n  t h l s  s ide channel i s  provided by t u r b i d  water from the inlainstem. 

W substantial area o f  backwater e x i s t s  a t  the mouth of this s ide channel 

a t  moderate t o  h lgh mainstem f lows. 

During the 1983 open water f ie ld  season, stage was monitored a t  seven sites 

w d t k i n  this side channel, a t  which discharge was also monitored a t  three 

o f  these s i t e s  Figure 1-11 

3,2,2,2 General Results 

Ranges a f  water surface elevation and corresponding ranges o f  mainstem 

discharge a t  Gold Creek a t  time o f  measurement for  each stage monitoring 

s t a t i o n  are presented i n  Table 1-5. Measurements o f  water surface 

e leva t ion  along wi th  corresponding mainstein discharge a t  Gold Creek a t  

t ime o f  measurement obtained a t  each monitot*ing s t a t i o n  are presented' i n  

Appendix Table 1-A-7. P l o t s  o f  water surface e leva t i on  versus 

corresponding mainstem discharge a t  Gold Creek a t  t ime o f  measurement 

for each monitoring s i t e  are presented i n  Appendix Figures 9-A-39 - 
1-8-39, Measurements o f  streamFlow along w i t h  corresponding 

measurements of water surface elevation and mainstem discharge a t  Go1 d 

Creek a t  the time of measurement are presented in Appendix Table 1-A-8. 

Eeasurements of s tage  and streamflsw were obtained w i  t k i  n the 

free-flowing portion of the Side Channel 10 study s i t e  F igu~ .e  1-11, 
n 
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Table 1-5. Ranges a f  water  surface e leva t i on  and covresponding mainstem 
discharge a t  the t ime o f  measurement f a r  each stage m a n i t o ~ i n g  
lacation w i t h i n  Side Channel 10. 

nge af 
Corresponding 
Ma i ns tern Gage 

SP ee 

Range of 
Water Surface 



W S E L -  650 ( tea t )  

Figure  1-12 Seage ver sus  f l e w  raring curve far Side  Channel, 10, seaff  l33.8s3, 



8 B 8 @ @ 7 @ @ 1 0  g@ 46% W 08.8W 

MAINSTEM DISCHARGE AT GOLD CREEK ( x 1000 cf s 

Figure 1-13 Side Ghanaei flow veharae ~a i r rseear  d i scharge  r a t i n g  culsre f a r  S i d e  
Channel 10, s t a f f  gage 133.8S3. 



Appendix Table 1-8-9 From the flaw measurements obtained a t  I 

sfte, a sjmple stage/strearn i l c - g  r a t f n g  curve was constructed (F igure i 
i 

In addition, streamflow d a t a  obtained a t  t h i s  monitoring s i t e  

was plotted against cor~esporrding mainstem discharge a t  Gal d Creek a t  
I 

time sf measurement Figure 1-13 The stage/stream fl OW a t f ~ n ~ h f  p 

i n  t h i s  side channel changes during stream flaws approaching 300 cfs due 

t o  the di f ference i n  channel geometry between the head port ion and 

ds'scharge s ta t ion .  

Based on available streamflow and water surface elevatjon data and the 

professional opin ion o f  the project engineer, the hydraulic condi t ions  

present i n  this side channel become governed by the mainstem a t  a 

controlling breaching discharge o f  19,000 c f s  a t  Gold Creek. T h f s  

controlling breaching discharge i s  the same as the lowest observed 

breachfng discharge for  this side channel. 

3 , 2 , 2 , 5  Backwater 

An area o f  backwater was observed t o  occur throughout  the 1983 open 

water  f i e l d  season a t  the confluence o f  the side channel and the 

mainstem Susitna River. Based on stage and channel geometry data  

the area o f  baclcrrater extended t o  a po in t  a t  least 900 ft 

upstream a t  mainstern discharges as low as 16,000 c f s  a t  Gold Greek. 

From the comp~rison o f  water surface e leva t ion  t o  the Slough 10 complex 

thalweg profile, a reduced area of backwater area also occurred a t  

mainstem dl'scharges o f  12,000 c f s ,  



bower Side Channel 11 %s located sn the east bank sf the 

Sus-itna River a t  river mile 134,6. I t  i s  approximately 0.7 miles in 

length and i s  separated from the mainstem by a well vegetated island, 

Just upstream o f  the confluence o f  Slough 11, the channel divides i n t o  

ttdo forks,  a NE f o r k  and NW fork.  Prior t o  breachfng, f l ~ w  fil, t h i s  ss'de 

channel i s  provided by the clear water f l o w  f rom Slough 14. and local 

runoff  and groundwater seepage. Subsequent t o  su f f i c i en t  breaching, the 

m a j o r i t y  .yof the f l o w  i s  provided by t u r b i d  water from the mainstem. No 

backwater was observed a t  the mouth o f  t h i s  side channel. 

During the 1983 open water f i e l d  season, stage was muni tored a t  four  s i t e s  

wf th in  t h i s  side channel, a t  which discharge was monitored a t  one of these 

Figure 1-14). 

~ 3.2.3.2 General Results - 

Ranges o f  water  surface elevation and corresponding ranges o f  mainstem 

discharge a t  Cald .Creek a t  time o f  measurement f o r  each stage m n i  to r ing  

s ta t i on  are presented in Table '1-6. Measurements o f  water surface 

elevation along with corresponding mainstem discharge a t  Gold Creek a t  

time 05 measurement obtairted a t  each monitoring s t a t ion  are presented i n  

Appendix Table 1-A-7. Plots o f  water surface elevation versus 

corresponding mainstem discharge ' a t  Go1 d Creek a t  tfme o f  measurement 





Tab1 e 1-6. Ranges o f  water surface el eva l i on  and eorresp~ndt ng ma1 ns ten  
discharge a t  the t ime  of measurement f e y  each stage 
monftoring location w i t h i n  Lower Side Channel 11. 

Gage 
S f t e  

-I 

134,6S1 
134,6S2 
%35,3M4 
%3%,3M2 

Range o f  
Water Surface 

2,48 
2,50 
4,48 
2,95 

Range of 
Corresponding 

Mafwstem 

8,010 - 31,900 
8,010 - 31,900 
7,950 - 31,900 
5,020 - 31,900 



f o r  each monitoring s i t e  are presented i n  Appendix Figures %-A-+Q 

)-F-Y I .  Measurements o f  streamflow along w i t h  corresponddrag 

meiasu~ements of water surface elevation and mainstem discharge a t  Go1 d 

Creek a t  the time o f  ~~easurement are presented i n  Appendix Table 1-A-8, 

Meassrrenrents of stage and streamflow were obtained w i t h ~ n  the 

f~ee-flows'ng por t ton  of the Lower Side Channel 11 studqv s i t e  

"$able LA-8 From these .measurements, a simple s tage ls t~earn  flow 

ra t ing  cuwe was constructed Figure 1-15 , In addition, the streamflow d a t a  
~ b t a : @ ~ d  a+ +his ~ t ~ J . ; o n )  was grlot+ed &%a ;N%S $ h a  
correspondf ng mainstem discharge a t  601 d Creek a t  t ime o f  measurement 

(Figure 1-16 Both these curves represent s t ~ e a m f l  ow f 1 aw 

durf ng breached condi t ians. 

Based on available streamflow and water surface e leva t i on  data and the? 

professional opinion o f  the pra jec t  engineer, tile hydraul i c conditions 

present i n  t h i s  side channel become governed by the mainstem a t  a 

controlling breaching discharge o f  5,000 cfs a t  Gold Creek. Th is  

control 1 ing breaching discharge is the same as the lawest observed 

breaching discharge f o r  this side channel. 



WSEL - 668 (feet 

Figure 1-15 Sgagc vegsus  dlov rating: CUPPIC f01: L B W ~ P  S i d e  Channel 11, se,%%f gage 
. 134,6S2, 



MAINSTEM DISCHARGE /aT GOLD CREEK ( x  1080 cfs)  

Figu re  1-16 Side Channel f l o w  vebsus w a ~ h i s h @ i a  d i r c h a ~ g e  rat.ing cum@ for Lower 
side Chaanob 11, s taf f  gage 134.682. 



3,2,3,5 m Backwater 

No area o f  backwate~ was observed t o  occur a t  the mouth o f  t h l s  sfde 

channel a t  any o f  the mainstm discharges observed d u r i n g  the 1983 open 

water f ie ld  season, 

Upper Side Channel 11 (Figure  1-31 is located -on the east bank of the 

Susjtna River a t  river m i l e  t36,2, I t  i s  approximately O,4 m i les  i n  

l eng th  and i s  separated From the ma1 nstem by a 'large vegetated i s l and ,  

The head o f  Slough I1 confluences this side channel just beiow i t s  head. 

Prior t o  breaching, f l a w  i n  the side channel i s  provided k?y local runoff 

and grs~ndwater seepage. Subsequent t o  su f f i c ien t  breaching , the 
. " 

ma jo r i t y  a f  the f low 5s provided by t u r b i d  water f rom the mainstem. An 

area o f  backwater occurs a t  the mouth o f  this s ide channel a t  moderate 

mainstem d i s c h a ~ g ~ ,  

During the 1983 open water B l e l d  season, stage Mas monito~ed a t  f i v e  s i t e s  

w i th in  thSs side channel a t  t9h.ich streamf'iow was a lso  monitored a t  one 

o f  these s i t e s  (FSgure 1-17). 

3,2,4,2 General Results 

Ranges o f  water surface elevation and co~respondf ng ranges of i r z i  nst-eiii 

discharge a% Gold Creek a t  time o f  n~asurement for  each stage gonitoring 





7abIe  1-7, Ranges of water surface elevation and corresponding mainstem 
discharge a t  the time o f  measurement fo r  each stage 
monitoring location w i t h i n  Upper Sldc Channel 1%. 

Gage 
%$Le 
P 

Range o f  
Water Surface 

Range o f  
Correspond? ng 

Ma jns tm 



s t a t ion  are presented i n  Table 1-7. EvPeasurernwts o f  water surface 

elevation along w i th  capresponding mainstem discharge a t  Gald Creek a t  

time of measurement obtained a t  each moiool-ita~fng s t a t i o n  ape presented i n  

Appendix Table 1-8-7, P lo t s  of water surface eleva"2ion versus 

essrresponding mainstem dfscharge a t  Gold Creek a t  time s f  measurement 

for  each mondtoring s i t e  are presented f a  Appendix Figures 1-8-48 - 
I-.8=we Measurements o f  streamfl ow along w i t h  corresponding 

measurements o f  water surface elevation and ma? nstem d i  schargc a% Gold 

Creek a t  the time o f  measurewnt are presented i n  Appendix Table 1-W-8. 

Measurements o f  stage and streamflaw were obtained wi th i n  the 

free-flowing port ion of the Upper Side Channel 11 study s i t e  

Tab7 e 1-A-8 From these measurements a simple stagelstream f l o w  ra t ing  

curve was developed, Figure 1-18 The stage t o  streamfl~w 

 elations ship occurring in this sidechannel i s  found t o  change d u r i n g  the 

upper range of stream flows wi th  a p o i n t  o f  i n f l e c t i o n  estimated t o  

occur a t  a f l o w  o f  403 c fs .  Only one flow measurement was obtained 

whi le the side channel waras not breached. I n  addition, streamflow 

obtained a t  this mon'itoring station was p lo t ted  agatnst corresponding 

mainstem discharge a t  Gold Creek (Figure 1-19]. 

Based an available streamflow and water  surface elevation data  and the 

prafessional opinion of the project engineer, the hydraul i c condl %ions 



Figure 1-18 SEape versus  flow raging cursre fog Upper S i d e  Channel 11, seaf f  
gaga 136.2%%. 





present i n  this side channel become governed by the mainstam a t  the 

cantrslling breaching discharge o f  16,000 c f s  a t  Gold Creek. T h i s  

control 9 i n g  bveaching d i  sckarge compares t o  the 1 a ~ e s t  ~bsesved  

breaching discharge o f  13,000 c f s  a t  Gold Creek fo r  this s ide  channel. 

e 

3,2,4,5 Backwater 

An area o f  backwater was observed t o  occur a t  the mauth of the side 

channel dur ing  periods o f  moderate and high mainstem d i  schaipges. Based 

on available stage and channel geometry see Chapter 2 da t a ,  an area of 

backwater was observed to occur a t  the mouth a f  t h i s  side channel t o  a 

p o i n t  a t  least 400 f t ,  upstream a t  mainstem discharges as low as 11,400 

C ~ S  a t  Gold Creek, 

Side Channel 2 1  (Figure 1-3 I s  located on the east  bank o f  the Susltna 

River a t  river mile 141.2. I t  i s  approximately 0.9 miles in length and 

i s  separated from the mainstem by a series o f  well vegetated i s lands and 

gravel bars. Pr ior  t o  breaching, f low i n  the side channel i s  provided 

by f l o w  from Slough 2 1  and local runof f  and groundwater seepage. 

Subsequent t o  breaching, f law in t ! ~ e  side channel i s  provided averflow 

channels which provide t u r b i d  water f rom the mainstern. Backwater has 

been observed a t  the mouth o f  t h i s  side channel a t  high mainstem flows. 



Dad~fng the 1983 open w a t e ~  f fe ld  season, stage was lnonltored a t  seven 

locations within this s ide  channel study s i t e ,  a t  w h i c h  streamflow was 

monitored a t  Rwo aC these stage monitoring s ta t ions  (Figure 1-20 

3,2.5,2 Genesal Results 

Ranges o f  water surface elevation and co~respondi ng ranges o f  maei nstem 

d i scha~ge  a t  Go1 d Creek a t  time of measurement for each stage monitoring 

s ta t ion  are presented in Table 1-8. Measurements of water surface 

elevation a1 ong w i th  corresponding mainstem discharge a t  Gold Creek a t  

t im o f  measurement abtained a t  each monitoring s t a t i o n  are presented i n  

Appendix fable 1-A-7. Plots o f  water  surface elevation versus 

corresponding mainstern discharge a t  time of measurement f o r  each 

monitoring s i t e  are presented i n  Appendix Figulres A I-A-SZ 

Measurements o f  streamf low along w i t h  correspond1 ng measurements o f  

water surface elevation and mainstem discharge a t  Gold Creek a t  the tlme 

o f  measurement are presented in Appendix Table 1-A-8. 

Measurements o f  stage and streamflow welae obtained a t  LNO locations 

wi th in  the free-flowing portion of Side Channel 21 Figure 1-20, 

Appendix Table 1-A-8 From these measurements, simple stage/stream 

f l o w  ra t fng curies were constructed f o r  each l oca t i on  Figures 1-21 and 

1-22). Both  curves represent $treamflow condi t ions  in the  s ide channel 

du r ing  pert ads while the side channel was bo th  breached and unbreached. 

In addition, discharge data obtained a t  each Iacats'on was plo t ted  
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Table 1-8, Ranges of water surface elevation and so~~.espondsing taiaqins%~bm 
discharge a t  the time o f  measurement f a r  each s tage  
monitoring locat low w i t h i n  Side Channel 21. 

Range sf 
Range s f  Car~espondi ng 

Gage Water Suflace Maqinstemn 



WSEL - 730 (feet) 

Figure 1-21 S ~ a g e  versus flow raging C U m e  Side Channel 21 s t a f f  gaga 14Q*6S4e 



wSEL;' - 740 ( f e e t )  

Piguge 3-22 Srege ve r sus  flw raticng curve IOP Side Channel 28, o r a e f  gage 140.6Si'. 



aga ins t  eorrespcnding mainstem discharge a t  Go1 d Creek (Figures 1-23 and 

1-24). These curves only pepresent streamflow esndi ti'ows 'in the 

channel flow whf 4e the sfde channel was breached, 

Based an available streadlow and water  surface elevation data and the 

paofessional opinion o f  the pro jec t  engineer, the kydraul i c  conditions 

present i n  this side channel become governed by the mainstem i . t  a 

cantrolling mainstem discharge of 12,800 c f s  a t  Gold Creek. T h i s  

controlling breaching discharge i s  the- same as the lowest observed 

breacki ng df scharge for the A5 overflow channel. 

~ 3,2,%,5 Backwater 

An area o f  backwater was observed t o  occur a t  the mouth o f  this side 

channel during periods o f  high mainsten, discharge. Based on avai 1 ai,'le 

stage and channel geometry see Chapter 2 Thfs side channel has bften 

observed t o  have an area o f  backwater high mainstem discharges. 

Measurements o f  stage and discharge were obtained during the 1983 open 

water field seasan a t  selected locations wi th in  nine side slcugh stud! 

s i t e s  located i n  the Talkeetna t o  Devil Canyon reach o f  the Sus i tn i l  

Table 1-21. Results o f  these investigations are discussed begoh 

by s i t e .  



Sida Chaawe! 29 
Gaga 140,654 

MAINSTEM DISCHARGE AT GOLD C R E E K  lo08cf s 

Figure 1-23 Side Channel flow veEsuS m a i n ~ l e o  discharge gating curve s ide  
cbanng1 21, staff gage 140.6%4. 



MAINSTEM DISCHARGE AT GOLD CREEK ( x  1000 cfs) ' 

Figure 1-24 S i d e  Channel flow versus  mainscca d i scharge  "racialg curve f o r  S i d e  
Channel 21, @ g a f f  gage 140.6S7, 



Whiskers Side  Slough Figure 1-3) i s  located on the west bank of the 

Susitna River  a t  river m i l e  181.2. I t  i s  approximately 0.6 miles i n  

l e n g t h  and i s  separated from the mainstem by a we91 vegetated i s l and .  

Prior t o  overtopping, f l o w  i n  this side slough i s  primrily provided by 

Idhiskers Creek with addl t i ona i  smaller f l o w  contributions provided by 

local runoff and groundwater seepage. Subsequent t o  s u f f i c i e n t  breach- 

ing, f l o w  I"n the s ide slough i s  provided by b o t h  Whiskers Creek and 

t u r b i d  water Prom the mainsterne A substantial area o f  backwater occurs 

a t  the mouth o f  this side slough a t  moderately low t o  high mainstem 

f lows, 

During the 1983 open water f i e l d  season, stage was monitored a t  three 

s i t e s  w i th in  this side slough a t  which  streamflow was also  measured a t  

one o f  these s i t e s  (Figure 1-25 

3 , 3 , 1 , 2  General Resul t s  

Ranges o f  water surface elevation and corresponding ranges o f  mainstem 

disct~arge a t  Gold Creek a t  t ime of measurement f o r  each stage monitaring 

s ta t ion  are presented in Table 1-9. Measurements o f  w a t e ~  surface 

elevation along with carresponding mainsten d iscka~ge  a t  Gold Cwek a t  

time o f  measbrtment obtained a t  each monitoring station wfth?n Wkl S ~ P P . S  





Ranges sf water surface e l e v a t i o n  and cerrespt*~nding 
mainstem discharge a t  the time of measurement f o r  each 
stage monitoring locat ion w i t h i n  Whiskers Side Slough a t  
RM 1%81,2, 

Gage 
S%%e 

Range o f  
Water Surface 

Ranye o f  
Corresponding Mainsten1 

Mainstem Discharge 



Sfde Slough a r e  presented i n  Appendix Table 1-W-7. Plots o f  water 

sur face elevatian versus corresponding mainstem discharge a t  Gold Creek 

a t  time of measurement f o r  each monitoring s i t e  are presented a t  

Appendix Figures 1-8-24 - 1-A-25, Pleasurements of s lough flaw along 

wi t R  corresponding measurements o f  water surface elevation and mai nstem 

dfscharge a t  Gold Creek a t  the time o f  measurement are presented i n  

Appendix Tab1 e I-A-8. 

Meiasurewnts o f  stage and streamflow were obtained w i t h i n  the 

free-Plowing por t i on  o f  Whiskers Creek Side Slough above i t s  confluence 

w i t h  Whiskers Creek (Figupe 1-25, Appendix Table 1-A-8 From these 

measurements a simple stage/streamflow r a t i n g  curve was developed 

(Figure  1-26).  Th-fs curve represents streamf low condi t ions  du r ing  both  

breaehed and unbreacked candi &ions, InsuPf icient  f 1 ow data  was 

available during the breached condi t ion  t o  p l o t  the slough Flow t o  t h a t  

o f  minstem discharge. 

Based on available streamflow and water surface elevation da ta  and the 

professional ispinion s f  the project engineer, the hydraul i c  cond i t ions 

present in t h i s  side slough become governed by the nra ins tem 'a t  a 

controlling mainstem discharge o f  23,000 c f s  a t  Gold Creek. Th i s  

controlling breaching discharge compares t o  the lowest observed 

breaching discharge o f  22,000 c f s  a t  Gold Creek f o ~  t h b : s  side slough. 



Figu re  1-26 Seage versus  flaw rating cuwe for whiske r s  S i d e  Slough, % g a f f  
gage, 101 2 S 3 ,  



~ 3,3,%,5 Backwater 

A substant-ial area o f  backwater occurs a t  the mouth a f  this  slough 

duif19"ng periods o f  low t o  h igh mainstem discharge. Based on available 

stage and channel geometry see Chapter 2 da ta ,  an area of backwater 

~ C C ~ A P S  a t  the mouth o f  t h i s  s ide slough a t  mainstem Claws a t  Gold Creek 

as law as 8,440 cfs.  

Side Slough 8, a l so  known as Lane Creek Slough, i s  located on the eas t  

bank o f  the Susitna River a t  river m i l e  133.6, 

approximately 0.4 m5les 5n length and i s  separated from the mainstem by 

a well vegetated bar,  Prior t o  breaching, f l o w  i n  this s ide slough i s  

provided by 1 ocdl runoff and groundwater seepage. Subsequent t o  suf f i - 
c ien t  breaching, f l o w  i s  provided from t u r b i d  water i n  the mainstem. An 

area o f  backwater occurs a t  the mouth o f  this s ide  slough du r ing  periods 

of moderate t o  h i g h  mainstem f lows .  

During the 1983 open water f ie ld  season, stage was monitored a t  tllree 

s i t e s  w i th in  this side slaugh, a t  which streamflow was a l s o  measured a t  

one o f  these s i t e s  (Figure 1-27 





3 , 3 , 2 , 2  Genepal Results 

Ranges e f  water surface elevation and correspooldi ng ranges of mainstem 

ds'scharge a t  Gold Creek a t  t ime o f  measurement for  each stage monitoi-ing 

s ta t ton  are presented i n  fable 1-10. Measurements o f  water surface 

elevation along wi th  corresponding mainstem discharge a t  Gold Creek a t  

time o f  measurement obtal'ned a t  each monitarjng s t a t i o n  are preser~ted r'n 

Appendix Table 1-A-7. Plots o f  water surface e leva t i on  versus 

corvesponding mainstem discharge a t  Gold Creek a t  ts'me of measurement 

f o r  each monitoring s i te  are presented a t  Appendix Figures 1-A-27 - 
1-A-28, Measurements o f  streamflow a1 ong wi th  correspondi ng 

measurements o f  water surface e leva t ion  and mainstem discharge a t  Gold 

Creek a t  the time o f  measurement are presented i n  Appendix Table 1-A-8. 

Measurements o f  stage and streamflaw were obtained w i t h i n  the 

free-flowing portion of  Side Slough 8 Appendix Tab1 e 8 From 

these measurements, a simple stagelstreamf 1 ow r a t i n g  curve was 

constructed Figure 1-28). In addition, streamflow data obtained a t  

t h i s  s i t e  were plotted against  corresponding mainstem discharge a t  Gold 

Creek a t  the time o f  measurement Figure 1-29). Both  o f  these p lo t s  

represent slreanrflow condit ions dur ing  per iods when the slough was both 

breached and not breached by mainstem discharge. 



DRl\FT/PWb;E bG 
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SER%OF/SF Tables 

Table 1-10. Ranges o f  water surface e leva t i on  and so~rerponding 
mainstem discharge a t  the time o f  measure~ent for each 
stage monitoring lecatian w i t h i n  S ide  Slough 8 (bane Creek 

a t  WM f33,6, 

Gage 
S i t e  

Range o f  Range o f  
Water Surface Corresponding Mainstem 

Mainstem Discharge 



WSEL - 460 ( f e e t )  

Figu re  1-28 Stage ~crsars f l a w  gaging curve fog  lou ugh 8 @  staff gage 113.652. 





Based on available streamf7ow and water surface e levat ion d a t a  a f ~ d  tF#e 

professional opin'ion OF the project engineer, the hydraul i c  conditions 

present i n  th - is  side slough become governed by the mainstem a t  rr 

eondri . l l ing mainstem discharge o f  24,000 c f s  a t  Gold Creelc. T h i s  

control  1 ing  discharge i s  the same as the lowest observed breaching 

dfschapge f o r  this s i te ,  

3 , 3 , 2 , 5  Backwater 

An area of backwater was observed t o  occur a t  the mouth o f  t h i s  slough 

d u r i r ~ g  periods o f  moderate t o  h i g h  mainstem discharge. Based on 

a v a i  1 able stage and chailnel geometry see Chapter 2 da ta ,  an area sf 

backwater occurs a t  the mouth o f  this s i de  slough a t  mainstem flows a t  

Gold Creek as low as 11,600 cfs.  
Y - 

Side Slough 8A is  located on t h e  east bank sf the Susi tna  

River  a t  river mile 125,3. I t  i s  approximately two m i l e s  i n  l eng th  3nd 

i s  separated from the ~ainstem by two relatively large vegetated i s -  

lands. Approxim~tely 0.5 m i l e s  upstveam o f  the  mouth, the channel 

divides i n t o  two forks, a NU fork and NE f o r k .  Two beaver dams are 

presgnt an the s ide slough w i  t k  one occurring just downstream sf the  



f o r k  and one just ~pstream o f  the f o r k  i n  the NE channel. ?r ' iar  t o  

over topping ,  f l o w  i n  the s ide slough -is provided by local  runoff and 

groundwater seepage. Subsequent t o  ove r topp ing ,  P I  ow i s  primari "iy 

provided as t u r b i d  water f rom the  mainstem, A subs tan t ia l  area of 

backwater occurs a t  the mouth s f  this side channel d u r i n g  periods of 

t o  high mainstem f lows,  

During the 11983 open w a t e ~  f i e l d  season, stage was monitored a t  nine 

s i t e s  within t h i s  side slough, a t  w h i c h  slaugk f l o w  was a l so  measured a t  

three o f  these s l t e s  Figure 1-30 U3 

3,3,3,2 General Results 

Ranges o f  water surface e leva t i on  and correspendi ng ranges of mai nstem 

discharge a t  Gold Creek a t  t ime o f  measurerrent ';r each stage monitoring 

s t a t i o n  are presented in Table 1-11. Measu ements of water surface 

elevations along wi th  corresponding mainstem discharge a t  Gold Creek a t  

the t ime o f  measurement obtained a t  each monitoring s t a t i o n  are 

presented i n  Appendix Table 1-A-7, Plots o f  water surface elevation 

versus corresponding mainstem discharge a t  Gold Creek a t  the time of 

measurement f o r  each moni tor ing  s t a t i o n  are presented i n  Appendix 

Figures 1-A-32 1-A-34. Measurements o f  streamflow a long  w i t h  

corresponding measurement of water surface elevation and mai nstem 

discharge a t  Gold Creek a t  t ime of .measurement are presented i n  Wppendi~c 

Table 1-A-8, 





l'abl e 1-11. Ranges of water sur*face e l e v a t i ~ n  and eoruvclspsnding 
mainstem discharge a t  the time o f  measurement f a r  each 
stage monjtor4'ng locatfon w i t h i n  S i d e  Slsleyil 8A a t  RM 
125,3, 

Gage 
% lee  

Range o f  
Water Surface 

Wange of 
CorrespondSng Mainstem 

Mainstem Dis: harge 



Measurements o f  stage and streamflow b-ere obtained a t  t h ree  locat ions  

w i t h i n  the free-flowi ng p o r t i o n  o f  Side Sl augh 8M, Append1 x 1-8-8 

From these measurements, simp1 e stage/strearrrfl ow rati ng curves were 

developed {Figures 1-31 t o  1-33 These curves represent streanti1 ow 

d u r i n g  per iods while the slough was breached and not  breached by 

mainstem water w i t h  the exception for  the curve for  the NE channel which 

only represents streamflow corrdi t i o n s  d u r i n g  unbreached per iods.  Flow 

da ta  obtained a t  each dfsc?large s t a t i o n  other t h a n  the discharge s t a t i on  

i n  the? FIE channel r b s  a l so  p l o t t e d  against the corresponding maitsstem 

discharge a t  Gold Creek (Figures 1-34 and 1-35). Due t o  an absence of 

breaching flows i n  the NE channel, this  s i t e  was no t  p l o t t e d  a g a i n s t  

mainstem discharge, 

3 , 3 , 3 , 4  Mainstem Controllina and Breachia~ Disckar~es 

Based on available streamflow and water surface elevatisn da ta  and the 

professional opinion of the project engineer, the  hydraul i c  cond i t ions  

present the NW and NE forks o f  t h i s  s ide slough become governed by the 

mainstem a t  a controlling mainstem discharge o f  27,000 c f s  a t  Gold 

Creek respt;lively. These controlling f l o w s  are the  same as t h e  icwesl 

observed breaching discharge f o r  each f o r k .  

3,3,3,5 Backwater 

An are8 o f  backwater was observed t o  occur a t  t he  mouth o f  t h i s  s ide  

slough d u p i r ~ g  periods a f  low t o  high mainstem discharge. Based on 

-- 73 - 



Figure l -J% Sgage versus flaw rac ing  e u w a  for Side Slough,  8A, s t a f f  
gage 125.384, 



Figure 1 ~ 3 2  %gags v e r s u s  f l e w  easing cuevg f o r  Side Slough 8h, s t a f f  
gage k2%,3S3. 









;~;l i!  abC9 E stage and channel gearnettry ( see  Chapter  2 , a sadbstl, a i 

aimi;a 0-f basicwater occurs a t  t h e  m a u t h  s f  this sjde s lough  a t  lnaft3sstef~ 

f laws a t  Gold Creek as  low as 7,230 c f s .  

Side Slough 9 i s  located an the e a s t  bank of  the  S u s i t n a  

R f v e ~  a t  i.iver m i l e  128.3, I t  i s  approximately 1 . 2  miles i n  length and 

Ss separated f rom the minstem by a large vegetated.islarsd. Prior t o  

breaching, f l o w  i n  the slough i s  provided by two small tributars'es, 

1 ocal ruwof f , and groundwater seepage. Subsequent t o  s u f f i c i e n t  breac:2- 

fag, flow is primarily provided as t u r b i d  water from the  mainstem, An 

area of  backwater occurs a t  the mouth a f  this sfde slough a t  moderate t o  

h igh  maSnstem discharge a t  Gold Creek, 

During the 1983 open water f ie ld season, stage was monitored a t  three 

s i t e s  w i t h i n  this s ide  s lough,  a t  which slrearrrflow was a l s o  measured a t  

one s f  these s i t e s  Figure 1-36 

3,3,4,2 General Results 

Ranges of water surface e l e v a t i o n  and corresponding ranges of  mainstem 

discharge a t  Gold Creek a t  time of measurement f o r  each stage monitoring 

s t a t i o n  are presented i n  Table 1-12. Measurements a f  water s l~ r f raee  

elevaticn a long  pdi4th co r~espond ing  mainstem d ischarge a t  G o l d  Creek a t  





l a b k  1-12. Ranges of surface e l e v a e i ~ n  and carves; 2nd.i 39 
'D p mainstem discharge a t  the t ime of neas~erernersi: i ~ r  t2a:i.j 

stage monitor lwg Ioca t i s~ . i  w i t h i n  Side Slg~sgh 9 a% %Pi 
128,3, 

Gage 
S f  t e  

Range o f  
Water Surface 

Range o f  
Cor~espondi  rrg Ma r'rtsj:ars 

Wainstem Of scharge 



presented i n  Appendix Table 1-W-7. Plots  o f  wa te r  s u ~ f a c o  elelration 

versus corresponding malnstem dfscharge a t  Gold Creek a t  the time caf 

measurement for each monitoring s t a t l o t l  are presented i ur Apperldix 

Figures 1-A-35 1-A-36 Heasurements o f  streamflow 3lowg w i t h  

corresponding measurements sf water surface elevation and mainstem 

djscharge a t  Gold Creek a t  tt'me o f  masurement akBe presented i n  Appendix 

Table %-/\=8, 

Measurements o f  stage and streamflow were obtained a m s n  esite w i t h i n  

the free-flows'ng portion o f  Side Slough 9 Figure 1-36 These 1983 

streamf 1 ew measurements and those obtained by R&N Consultants and ADF&G 

Ira 1982 were p lo t t ed  as a simple stage/streamflow r a t i n g  curve 

The stage measurements obtained simul taineously w i t h  the 

streamflow measurements i n  1982 have been found t o  be s l i g h t l y  higher  

than ,the stage measurements corresponding t o  the 1993 streamflaw 

rneiasu~emtnts. This v a r i a t i o n  has been attributed t o  stream bed 

movement. Because o f  difference between the I982 and 1983 stage 

observations two 1 ines have been constructed depicting the 

stage/streamfl ow rei at ianshi  ps oscurrf ng ~ B P  1982 and 1983. In 

additfun, the 1983 streasliflow measurements obtained wki l e  the sl ougk was 

breached have a lso  been plotted wi th  the e ~ ~ r e s p a n d i n g  mainstem 

discharge a t  Gold Creek Figure 1-38 



Figure  8-37 stag@ Ver8Plg % l a w  p ~ e i ~ g ~  C U ~ C  fa r  S i d e  S10ugh s t a f f  
gage 128.35%. 



MAINSTEM DISCHARGE A;$ GOLO CREEK (x 1000 efs) 

Figure 1-38 Slougkr flaw versus  r n a i a ~ ~ m  d i s ~ h a r g e  P ~ C ~ B G  CUWB f a r  S ide  
Sfcugh Z B o  s t a f f  gage 128.3SP. 



Based an available sLreamPSsw and w a t e r  suvface e l e v a t i o n  dai:a and the 

professional o p i n i a n  s f  the project engjneer, the h&ydra~ak i s  eondei tr 'cr~s 

present In t h l s  side slough become goieevned by the mainstem a t  a 

eanqt~a7 1 i n g  discharge o f  19,000 c f s  a t  Goid Creek respective'ly, P h % s  

control 1 i ng d i  scharge compares t o  the 9 swest observed breachi ng 

djscharge o f  16,500 c f s  a t  Gold Creek f o r  this site.  

3.3.4.5 Backwater 

An area o f  backwater t o  c, :ur a t  the mouth o f  t h i s  side s lough dur ing 

gerlsdo o f  moderate t o  hiigh mainstem discharges. Based on ava i l ab ' i e  
6, 

stage and channel geometry see Chapter 2 d a t a ,  an area of backwater 

~cclsrs a t  the mouth o f  t h i s  side slough a t  mainstern flaws as low as 

15,200 cfs.  

3 ,3*5  

3 ,3 ,5 ,2  S i t e  D e s e ~ i ~ t l o n  

Side Slough 1% I s  located on the east bank s f  the Susf twa 

R d v e ~  a t  ~ i v e r  mile 135.7.. I t  i s  apprcrxlmately 0.9 miles i n  length and 

i s  separated f rom the mr'nstem by a l a r g e  vegetated i s l and .  P1rior t o  

ovevtopping, flaw i n  ths's side slough i s  grovs'ded by 'local runnff and 

groundwater seepage. Subsequent t o  avertopping, f3 ow s prlmari l y  



prot~isded a s  t u r b i d  w a t e ~  from t he  malnstem, An area o f  backcqater G .;imrs 

a t  the  ~auCh QP t h i s  s ide  slough d u r i n g  modevate and hs'gh rruainsi:em 

f l  Ot#S @ 

Dadrs'ng the 1983 open water f i e l d  season, stage was monitored a t  three 

s l t e s  w i th in  t h i s  ss'de slough a t  which streamflow was alse measu~ed a t  

ople of  these s i t e s  ( F i g e r ~  1-39 

3.3.5.2 General Results - 

Ranges o f  water surface e leva t i on  and corresponding ranges s f  mainstem 

discharge a t  Gold Creek a t  time o f  measurement fai* each stage moni tor ing  

s t a t i o n  are presented l'n Table 1-13. Measuremen"G s f  water  surface 

e l e v a t i o n  along with corresponding mainstem discharge a t  Gold Creek a t  

time o f  masurement obtained a t  each monitoring s ta t fon  wr'thin Side 

Slough 11 are presented i n  Appendix Table 1-A-7. P lo t s  o f  water surface 

elevatl'on versus corresponding mainstem a d l  scharge a t  601 d Creek a t  time 

o f  measurement fo r  each monitoring s i t e  are presented a t  Appendix 

Fi  gure: 1-A-41. Measurements o f  strearrrF1 ow a1 ong w i  t R  

correspor~ding measurements o f  water surface elevation and mainstem 

discharge a t  Gold Creek a t  the time o f  measurement are presented in 

Appendix Tab1 e 1-A-8. 

Sinjul taneous ~~easurcmen+to of sx?jge and stpeamfl ow were obta P'ned a t  ov?e 

s i t e  w i t h i n  the free-flawing por t ion  of Side Slough 1% Ffgure 1-39, 





Table 1-13. Ranges o f  water surface elevation and carresponhiing 
mainstera discharge a t  the t im o f  me~isurement for each 
stage mtsnltoring l o c a t i o n  w7""chiw Side Slough I1 a t  R%.? 
135,7, 

Gage 
S f  t e  

17ange of Range of 
Water Sei rf ace Corresponding Mainstem 

Eleva t ion  (f t  Ffainstem Discharge 

less t h a n  46,000 

4,900 - 36,000 
7,230 - 31,900 



Appendfx Table 1-A-8). From these measurements a simp'ie 

st3ge/streamflow p a t i  ng curve was consstructed ( F igure  3.-46) . Ph i  s 

curve represents only strearafl ow coi* i f  t f sns  dur ing ~dvsbreachet~ 

condft4ons. Because the slough was not  breached by maa'nstem water, 

r;treamPlow measurements wepe not  platted agafnst correspondlwg mainstem 

Based &n av3ilable streaMlow and water surface elevation data  and athe 

pmfessional opi  nian o f  the project engfr~eer, the kydralal i c  condi ticsns 

present i n  this s ide slough become governed by the mainstem a t  a 

cowtrolling mainstem discharge of 42,000 c f s  a t  Gold Creek. Phis  

controll5ng discharge i s  the same as the i ~ i t i a a  breaching discharge 

f o p  thfs s f te ,  

3;3,5,5 Backwater 

An area of backwater was observed t o  occur a t  the mouth of this slough 

dur jng  periods o f  moderate t o  high mainstem discharge. Based sn 

available stage and channel geometry see Chapter 2 data ,  an area of 

backwater occurs a t  the mouth o f  this side slough a t  a mainstem 

discharge as low ds 10,600 cfs.  Th is  backwater area i s  localized w i t h i n  

the v f c i n i l y  of the mouth o f  the slough. 



WSEL-665 (feet)  

Figure! l 4 O  Seaga versus flow rori~g curve f a t  S ide  Slough 11 ,  s k a f f  
gage 135 @ 3 t B ,  L 



S-ide Slough 168 i s  located on the west bank o f  the Susitwa River a t  

river m i l e  137,8 I t  is  approximately 0,4 m i l e s  i n  l ength  

and i s  separated f rom the mainstem by a large vegetated i s land,  P r i o r  

%3 L . - ? ; l ~ h i n g ,  ffnyl i n  t h i s  side slough i s  provided by local n l n o f f  and 

groundwater seepage. Subsequent t o  s la f f  ic"enl breaching, flaw i n  this  

sfdc slough Ss primarily provided by t u r b i d  water  from the matnstem. An 

area o f  backwaster has wo t  been observed a t  the mouth o f  Lhjs side 

slaugh, 

Curfng the 1983 open water f ield season, stage was m n i t o r e d  a t  three 
a 

sites within this sfde slough a t  which streamflow was a l s o  measured a t  

owe o f  the s i t e s  Figure 1-41). 

3 , 3 , 6 , 2  General Results 

Ranges o f  water surf ace el evdt ion and correspond-i ng ranges o f  maei nstem 

discharge a t  Gold Creek a t  t im o f  measurement fo r  each stage monitoring 

s t a t i o n  are presented i n  Table 1-14, Measurements o f  water suiFTace 

elevation along wi th  corresponding mtainstem discharge a t  Gold Creek a t  

t f  me of measurement obtained a t  each mni tori ng s t a t i o n  are presented i n  

Appendix Table I-A-7. Plots o f  water surface elevation versus 

corresponding mat nsteln discharge a t  Go1 d Creek a t  time o f  measurement 

f a r  each monitartng s i te  are presented i n  Appends'x Figures 1-8-45 - 





Tab; e 1-14. Ranges s f  water surface e leva t ion  and ~ s r r e s y o n i i  nq 
mainstem discharge a t  the  time o f  measurement far.  each 
stage menitoring loea t ion  w i t h i n  Side Slough  1.58 a t  KIA 
b37,8, 

Gage 
S i t e  

Range o f  Ra~ge  o f  
Water Surface Corresponding Rainstem 

Mainstem Discharge ( c f s ]  



1 -A . . .G~ ,  F4easu~cmnts o f  strearnfl~w along w i t h  eo~"~"e~ j&o .~%ina~  

z ~ e a s ~ r e m  a f  *#ater surface elevation and mafnstem d t s c k a ~ g e  a t  Gar'bci 

C-ek a t  the time a f  measurement are presented i n  Appendix Table  P-W-5, 

Sim&lrsaltitneaus a~easurements o f  stage and i t r e a m f l o w  were obtained a t  one 

s i te  w i t h i n  the free-flowing portlaw o f  Side Channel %6B [Figure  1-41; 

Appendix Table 3 From these measurements, a simple stayc/streamfl ow 

r a t i n g  curve was developed Figuse 1-42 This curve represents 

streaM6! ow conditions d l u ~ ~ i  ng both breached and nsnbreacked condl tiours. 

I n  addleion, the streamflow da ta  obtained while the slough was breached 

wds plotted aga.irrst the corresponding mainstern discharge a t  Gold Creek 

(Figure  1-44 

Based an avatlable streamflow and water surface elevatfsn data  and the 

professional opinlan o f  the project engineer, the hyd~aulic condit ions 

present in t h i s  side slough brcom governed by the mainstem a t  a 

eontrolllng malnstem discharge of 23,000 c f s  a t  Gold Creek. Ph i s  

control 1 ing d l  scharge compares t o  the 1 owest observed breach t ng 

discharge o f  20,000 c f s  f ~ r  t h t s  s i t e .  



Figure  1-42 Sgage ver sus  f k ~ u  raging cupye fo r  Side Slough 168, staff 
gaga 138 ,OSS. 



MAINSTEM DISCHARGE. AT GOLD CREEK (x  IOC90) 

Figure 1-43 Slough flew Qapsus m i n o t e m  discharge rrrirag eume f e z  Side 
Slcugh i b B ,  s ~ a f f  gage 138,8S5, 



3,3,6,5 Backwater 

Based an available s tage  and channel geometry (see  Chapte~.  2) d a t a ,  an 

area of backwateiB has not been observed t o  occur a t  the mouth of ti, as 

sleugh. 

SIde Slough 20 is located on the east bank o f  the Susitna River a t  river 

mfle 240.2 (Figure 1-3 I t  i s  app~oximately 10,5 mfles i n  length  and i s  

sepa~ated Prom %Re mainstem by a vegetated island. Prior t o  

breaching, Plow i n  this side slough i s  provided primtirlly by ttwo small 

tributaries and local runoff and groundwater seepage. Subsequent to 

sufficient breaching, f l o w  i s  provided prtmarily by t u r b i d  water fram 

the mainstem and the  large^ o f  the two tributaries Waterfa1 1 Creek 

An area o f  baekwalelr occurs a t  the mouth o f  this side sfs;!gh du r fng  

periods of low t o  high nsainstem flows. 

During the 1983 open water f i e l d  season, stage was monitored a t  three 

s i t e s  wi th in this side slough, a t  which  streamflow was also measured a t  

one o f  these s i t e s  Figure 1-44 





3,3,7,2 General Results 
P 

Ranges of water supface elevation and corresponding ranges a f  mainstem 

dfscka~ge  a t  Gold Creek a t  time af.masurement Per each stage r n ~ ~ l i t ~ v i n g  

stat ion are presented i n  Table 1-15. Measurements of watek* surface 

elevation along w f  t h  co~respondi  ng mainstem discharge a t  601 d Creek a t  

time of meirsurement obtained a t  each mons'toving s tat ion w i t h i n  S i d e  

Slough 20 are pmsented in Appendix Table 1-W-7. P l o t s  of water  surface 

elevation versus carresponding minstern discharge a t  Gold Creek a% t ime 

s f  ~~easusemnt  for  each monitoring s i t e  are presented i n  Appendix 

Ftgures 1-W-48 1-W-49.. Measurements of  streamflow a! ong wi t h  

corresponding masurernents o f  water. surface elevation and mainstem 

dlschiarge a t  Gold Creek a t  the t ime o f  n~easurement are presented i n  

Appendix Table 1-W-8. 

Simultaneous measurements o f  stage and streamflaw were obtained a t  one 

s i t e  w t t h i n  the free-flowing portion o f  Side Slough 20 Appendix Table  

From these masuremerrts, a simple slage/streamflow r a t i n g  curve 

was developed Figure 1-45 TRI s curve represents streamf 1 ows d u r i  ng 

both breached and unbreaehed condit ions. In addition, the streamfl~w 

data obtained whs'le the slough was breached was plot ted  aga ins t  the  

corresponding mainstem discharge a t  Gold Creek Figure 1-46 



Tab'ie 1-15. Manges s f  water surface ele\ra$ton and torrespc !:ding 
mainstem discharge a t  the m e  of rneaobsremen=& each 
stage monitoring Iscatton w i t h i n  Side $1ougl? 20 a t  WN 
%40,2, 

Gage 
Sf t e  

Range a f  Range of 
Water Surface Ccrrespandlng Mainstem 

Elevat ion ( f t  Mainstem Dj seharge 

140.1M3 (Head 

140, IS5 ( Q - S i  



WSEL - 720 $ f e e t  1 

F i g u r e  1-45 S g a g a  versus flaw raeisrg eurva for Side  SPeugk 20,  s@aff  
gage 140,155. 



MAINSTEM .DISCHARGE AT GOLD CREEK ( w  1000 ~ 8 9 1  

Figure  1-46 Slough Plcv versus maiaae~cm d i s c h a r g e  s a t i n g  curve  f a r  Side  
Sleugh 20, scsff page 140.1S5. 



Based on available streamP%ow and water surface elevatton d a t a  and the 

p~ofesofanal opjni tan o f  the project engineer, the hydraulic concll't-iov~s 

present i n  t h i s  side slough become governed by the mainstem a t  a 

cont~o11.fng mainstem dlscharg-ge o f  23,000 c f s  a t  Gold Creek, Th-is  

control 1 i ng cli scharge compares t a  the 1 awest observed breachii ng 

discharge o f  22,000 c f s  a t  Gold Cmek fo r  t h i s  s i t e .  

3 .3 ,7 ,5  Backwater 

An area o f  backwater was observed t o  occur a t  the mouth o f  this  slough 

dur ing  perfods o f  moderate t o  h i g h  mainstem discharge. Based on 

ava i l  able stage and channel geometry see Chapler 2 d a t a ,  an ares af  

backwater occurs i n  the immediate v i c i n f t y  o f  the mouth o f  this side 

slough a t  a mainstem f lows as low as 7,230 c f s  a t  Gold Creek. 

Side Slough 21 i s  located on the eas t  bank o f  the Susitna R i v e r  a t  r i v e r  

m l l e  %41,8 I t  f s  approximately 0.5 miles i n  l ength  and i s  

separated from the maa'nstem by a large vegetated jsland, Wpp~oxs'matel y 

ha l f  way up the side slough, the channel divides i n t o  %we forks ,  a N\d 

and ME fork,  Prior  t o  breaching, the f l o w  i n  thjs s ide  slalaglh i s  

ps3vlded by grsuncl~ja'ter seepage and 1 osa1 nanof f, Subsequent t s  



sufoficient breaehlng, flow i n  the side channel i s  prsvfded by 

w8Let- fram the malwstem, AD area of backkiater does not  occur a t  the 

maletfi o f  this sfde slough. 

Durl'ssg the 1983 open water fs'eld season, stags! \*as monitcpred a t  four  

s f t es  w i t h i n  thfs side slough, a t  whfch  streemflew was a lso  mor~itored 

a t  one sf these s i t e  Figurpe 1-47 

3.3.8.2 General Results 

Ranges s f  water surface elevation and corresponding ranges o f  mainstw~ 

discharge a t  Gold Creek a t  tim o f  measurement fo r  each stage monltaring 

s t a t i o n  are presented i n  Table 1-16. Measuremnts o f  water surface 

elevation along w i t h  co~responding mainstem dfsckarge a t  Gold Creek a t  
0 

time o f  meaoure~~ent obtained a t  each monitoring s t a t i o n  ?re presented i n  

Appendix Table 1-A-7. P la t s  o f  water surface elevation versus 

corresponding mainstem discharge a t  Gold Creek a t  time o f  measurement 

fo r .  each monitoring s i t e  are presented i n  Appendix Figures 1-8-58 - 
1-A-54 Measurements of streamflow along wi th  corresponding 

wasurements o f  water surface elevation and mainstem discharge a t  Gold 

Creek a t  the t ime of masuremen.L are presented i n  Appendix Table 1-A-8, 

Simltaneaus measusemnts of stage and st~eamflow was obtained a t  one 

s i t e  w i th in  the free-f ' la~ P O P % ~ O ~  of Sjd@ Slough 21. Append$ x e 





rriw sable 1-16. Ranges o f  water surface e'levatioq and ecrre~poi~ding 
malnatem ds'schiarge s t  the tirre o f  a ~ ~ ~ a o u ~ e m e n t  For  @as!? 
stage aon9'toring Iscrltjan w i t h ? n  S t d e  Slough 2 a t  Wlj'i 
1,4%, 8, 

Gage 
5%te  

Range o f  Range of 
W a t e ~  SuHace Corresponding Reinstem 

Ele ra t i cn  ( f t  Mainstem D i  scharge 

142.9H9 (ME Head 

142.096 ( 4 - S i  t 



1e.A-8). From 'these measuvcments a sf  rnpl e s&a( je/st~eamf 1 ekj r a t i  wg cur;a 

was devel oped F lg~ re  1-48]. This curve ~ep resen t s  stresmfl ows cdrrtqQi r ~ j  

both breacl~ed and nonb~eached condi tiaras ID add5*tiorr, th~e skreamP1 ow 

data  obtained while this slough was breached was p l o t t e d  against the 

.-as3vespcsnding mainstm dS scharge Figure 1-49). 

Based an avaflable streamflow and water  surface elevation data  and the 

professional op-Inion o f  the pro jec t  engineer, the h y d ~ a u l  r'c cowdi t ions 

present i n  the FIW and FQE channel s c f  this side slough became governed by 

the mainstem a t  control 1 ing df scharges o f  25,000 and 28,Qf)Q c f s  a t  Gold 

Cmek wopectively. These controlling dfscharges compare t o  the NW and 

ME channels e f  23,006 and 26,000 c f s  a t  Gold Creek respectively, 

Based avas'lable stage arid channel geometry ~ e e  chapter 2 

f i e l d  observations no backwater was found t o  occur i n  this sfde slough, 

Side Slough 22 i s  located on the ncnrtk bank s f  the Susitna Rives a t  

river m i l e  144,2 (Figure 1-31, it i s  approximately 0,s mi les  i n  l ength  

and i s  separated from the malnstem by a narrow vegetated is land.  Prlar 

--do P 4  



W S E L - 7 4 . 0  (feet) 

F igura  1-48 Sgogg. versus; faow rag ing  curve f o r  Side  Slough % d B  saaf f 
. gage P42,%)%Q. 





tea ba~eaching, f l o w  i r  t h i s  s ide s lough $ o  pr~vfc$.d by a small t ~ f b u ; ~ z i ~ * ~ f  

and local runof f  and groundwater seepage. Subsequent t a  suff-ici ent  

braaching, flow i s  provided by t u r b i d  vater  f rom the  mainstgmiP, Very 

little backwater occurs a t  the mouth OF t h f s  s ide slough, 

Burm'ng the 1983 open winter f ield season, stage was monitored a t  #four 

s l t e o  w i th in  thr'o side slough a t  whiek streamflow was ie'iso measured at; 

one of these s i t e s  (Figure 1-50 

3.3.9.2 General Results 

Ranges of w a t e ~  surface elevation and correspond$ ng ranges a f  mai nstem 

dfschidrge a t  Gold Creek a t  time o f  mgasurement for  each stage m ~ ~ ~ i t o r f n g  

stistion are presented i n  Table 1-17. Measut-ements o f  water  suiP1sace 

elevatf on along with car~esponding madnstem discharge a t  601 d Creek a t  

tfrge o f  ~easurerrient obtalned a t  each monitorins s ta t ion  are presented 9'w 

Appendix Table 1-A-7, Plots o f  water surface elevation versus 

ccrresponding mainstem discharge a t  Gold Creek a t  t ime o f  measurment 

for  each monitoring s i t e  are presented i n  Appendix Figures 1-A-5s - 
lWAw1.56 Meieasurenents of streamflow along w i t h  corresponding 

measuremnts of water surface elevat ion and mainstem discharge a t  Gold 

Creek a t  the ts'me of measurement are presented l 'pr  Appendix Table 1-A-8. 

3 ,3*9 ,3  

S i m u l  taneous measuren~ents of stage and ~ t r e a m f l  OW were ~ b t a i  ned a t  one 

-//B #8 " 





Table 1-17. Ranges of water surface elevat ion and correspand-ing 
mafnsten discharge a t  the time of measuremnt Par each 
sfage monlltarfng loeation w i t h l n  Side Slough 2% a t  R!*! 
144,2. 

Gage 
S %" t e  

Range o f  Range of 
Water S u ~ a c e  Carreopsndi ng Nai nstem 

Waiwstrm Discharge ( c f s  



s i t e  k i t th in  the free-flowing p o r t j o n  s f  Side SP~sdgh 2% (Wppendfx ILi!~le  

1-W-8). From these measurements, a simple stage/streamfl sw r a t i n g  curve 

\*as developed (F fgu re  1-51), T h i s  GUPVC? on1 y ~ e p r e s e n t s  streamflows 

d u r f n g  breached conditions. In a d d i t i o n ,  the s$reamfIew da ta  obtained 

a t  this s i t e  was plot ted  against  the corresponding mainstem discharge a t  

the time of measla~esne?nt (Figure 1-52 

3,3,9,4 Mainstem Gsnt~ollln~ and Breackfna Disckar~es 

Based on available streaMlow and lqater surface elevatiort d a t a  and the 

pi.ofessional spinion o f  the p ro jec t  engineer, the hyclrarjl l c  cond i t ions  

p ~ e s e n t  i n  this side slough become governed by the mainstem a t  a 

controlling mainstem discharge of 23,1360 c f s  a t  Gold Creek, T h i s  

control l i ng discharge compares the lowest obsewed bwach i  ng discharge 

o f  20,000 c f s  a t  Gold Creek fo r  t h i s  site. 

3,3,9,5 Backwater 

Based on available stage and channel geometry see C k a p t e ~  2 

f i e l d  observations very little backwater occurs a t  the mouth o f  this 

side slaugh. 

Measul-emnts of stage and streamflow were obtained during the 1983 open 

dater f ield season a t  selected sttes wl th in  t\v:wo u p l a ~ d  sloughs located 



Figu re  1-51 Srage versus f l o w  gaging caws? Ear. S i d e  Slough 2 2 ,  s e a f d  
gage 144,3SQe 



I a 3 4 8 &I ~ ~ o t d o  ao s~ 80 IW 

M A1NSTEM D I S C H A R G E  AT GOLD CREEK (x1OOO c f s )  

Figure 1-52 Slcugh flaw ver sus  minsstesa discharge raging cur re  f o r  S i d e  
a Slough 42, scsff gsgs 144.336, 



fr, the T~lkeetna  t o  Devil Canyon reach of the Susi tna  rive^. Reru*! cs i.f 

these invest!gatiaws are cli sct~ssed be1 ow by s i t e .  

Upland Slough 6W %s located sn the w ~ s t  bank ~f the Susftwa 

River a t  rs'vap. m i l e  112.3. As i n  a l l  ~ p l a ~ l i :  sloughs, i t  has ns 

epannection w f t h  the mainstem other t h a n  a t  i t ' s  mouth, The primary 

sources BP f l o w  f o r  this slough or ig ina te  f rom local runoff from pondage 

caused by a beaver darn. A substant ia l  area of backwater BCC~JPS a t  the 

malath o f  t h i s  regland slough during periads of' low t o  h i g h  38fnstem 

f 1 aws , 

Durfng the 1983 open water f i e l d  season, stage wins monitored a t  bqo 

lacations wfth in this upland slough a t  which streanrflow was a l s o  

measured a t  one s f  these s i t e  (Figure 1-53). 

3,4,f  ,2 General WesuB t s  

Ranges o f  water sbrface e leva t ion  and cor~esponddng rangzs o f  mainstem 

gdscharge a t  Gs1.d Creek f o r  each mnitoring s t a t i o n  are presented i n  

Tsbie 1-18. Measurements of water surface elev.tti~n along w i t h  

corresponding milinstem discharge a t  Gold Creek a t  time of waf;u~ernen% 

obtained a t  each monltsr9'sng s t a t i o n  are presented -in Appendix Table  





Table 1-18, Ranges 0% water surface el @vation a d  co r~ ' e sp~ :?d3  ng 
rrrafnsteira dSscha~gc  a t  t h e  ts'm3e of measurement fo r  edch 
stage morsSt~vr'ng 1 ~ ) c j l t j c n  w i t h i n  Upland Slough 6W, RbR 
112,3, 

Gage 
S,I t e  

R~plge sf 
Water Surf ace 

Elevation i f% 

Range of '  
Corresponding Mainstem 

Hajnstem B i  seharge 



I -A -7 ,  Plots of water supface el evaticw versus c a r r e s p ~ n d l  rig ma ifistern 

discharge a t  Gold Creek a t  t ime  eP measurc~aent f a r  each rne~:ftoa.tng s l t e  

are presented I n  Appendix Figure I-A-26. 

I"ieasu~ments o f  s+,reamfl QW a1 ong w i  t h  eorvespondi ng ~~easurcmontr sf 

water surface e leva t ion  and mainstem ddscharge a t  Gold Creek a t  the time 

aF masurerrg:nl are presented in Apperldi'x Table 1-A-8, 

Simrjl taneous masu~ements o f  s tage  and streamflak were abta i  ned a t  one 

s i t e  i n  Upland Slough 6A (Figure 1-53, Appends'x Table 3 , Because o f  

the influence o f  backwater a t  t h i s  si te ,  a stagelstreamflow r a t i n g  curve 

could not  be canstructed, 

3,4,1,4 Backwater 

A substantial area of backwater occurs a t  the mouth o f  t h i s  upland 

slough during perjods of leg 20 hfgh mainstem discharges. Baaed on 

available stage and channel geomenetiay (see Chapter 2 da ta ,  an area o f  

backwater occurs a t  the mouth o f  t h i s  upland slough a t  mainstem 

discharge levels as low as 7,230 cSfs. 



Upland Slocgk 19 9s located on the east bank of t h e  Susitna 

W.a'vcr a t  river m i l e  140.0, As i n  a11 upland sloughs, 9'% has no 

capsnestion uri th  the mainstem other than a t  9'th %mouth, The primary 

sources of flow orSginate f rom local runof f  and ground water seepage. W 

substantial area o f  backwater occurs a t  the mouth o f  this slough drirbng 

papSods a t  low t o  high mainsteam lows. 

DurP'ng the 6983 open water field seascn, stage was rnonltored a t  three 

Icacaticsns v d i t k i n  this riipland slough a t  which streamblow was a l s o  

se-ssured a t  one o f  these s i t e s  Fl'gure 1-54 

3,4,2,2 General Results 

Ranges o f  water surface elevation and corresponding ranges o"imai nstem 

discharge a t  Gold Creek a t  t ime of measurement f o r  each stage monitoring 

statiorl are presented i n  Ti;&le 1-19. :qieasuremen.ts o f  water surface 

elevation along w i t 1 1  cerrespondj ng minsten! discharge a t  Gold Creek a t  

t ime of measurement obtained a t  each monitoring s ta t ion  are presented i n  

Appendix Table 2, ' Plots of water surface elevation vevslas co~respondi  ngi 

mainstem discharge a t  Gold Creek a t  t ime of masurement f a r  each 

monitoring s f t e  are presented i n  Appendix Figures 1-A-47 - I-A-4%. 

Measurements o f  stream91 ow a1 ong w i  t h  ca~respondi ng measurements ca1i 

water surface e leva t i on  and mainstem discharge a t  Gold Creek a t  the tfme 

a$ measu~emen~t ar*g presented i n Appendl x Tab1 e 1-8=8. 





Table 1-19, Ranges of water surface elevation and correspondi wg 
mainstem discharge a t  the "&me a f  measurensent fov each 
stage monitoring location w s ' t h i n  Upland Slough 19 a t  RS.9 
%40,0, 

Gage 
S f  Le 

Range s f  
Water Surface 

Range o f  
Corresponding Ma4nstem 

Mainstem B i  scharge 



Simultaneous measurements ( s f  stage and streamflow were obta ined  a t  one 

s i t e  i n  Upland Slough 19 Figure 1-54, Appendix Table 1-A-8 

aP the influence o f  btlekwalep a t  this s i t e ,  a stag&i/slrearnf%ow ra t i ng  

curve could no t  be constructed, 

A substantial area of backwater occurs a t  the m u t k  o f  this upland 

slough during periods o f  low t o  high mainstem flows. Based on available 

stage and channel geometry see Chapter 2 data ,  an avea of backwater 

ecclars a t  the mouth o f  this side slough a t  a mainstem flow as low as  

lQ,OOB sfs. 

Simultaneous measurements o f  stage and streamf 1 ow were obtained wi th in  

selected tributdries wi th in  the Talkeetna t o  Devil Canyon reach o f  the 

Susitna River. These results are presented below by t r ibutary si te.  

Mhiskers Creek Figure 8-3) I s  located sn the west bank  of the Susitna 

-123 - @ 



narrcaw , meander4 wg stream coi l tat  n i  ag many pool 5 and p i  PSI es . It 

confl uences w=i t h  Whiskers Creek Slough approximate1 y 0 2  mi 1 e% upstream 

of the slough's confluence w i t h  the rrainstem Susitna Rives..- Ueapfng 

periods o f  h igh mainstem flows, an area o f  backwater OCCUPS 113 *the mautli 

During the 1983 open water f i e l d  season stage and streamflow &eve? 

lneasuved a t  one I sca t f an  w i t h i n  t h i s  creek Figure 1-55 

3,5,1,2 Genepal Results 

Measuremnts aP ~ a t e r  surface elevation along w i t h  corresponding 

snairsstem discharge a t  Gold Creek a t  the tim o f  measupement obtained a t  

each monitoring s t a t i o n  in Whiskers Creek are presented i n  Wppenddw 

Table 1-A-9. Measurements of streamflow a1 ong w i t h  carrespanding 

masuremnts o f  water surface elevation and mairistern d i s c h a ~ g e  a t  Gold 

Creek a t  the t ime o f  measurement are presented i n  Appendix Table 1-A-8. 

Siml taneous measuremnts of stage and streamflaw were obtained a t  one 

s i te  w i t h i n  the free-flobing portion o f  Mhlskers Creek Figure 1-55, 

Appendix Table 1-A-8 These measurements wese used t o  esnstruct a 

stage/streamf I ow r a t i  ng curve (Figure 1-56). 

- 





Figure a-56 Staga vereras flaw gee ing  curye Eas Whiskers C s ~ e e k ,  o t , ~ f f  
gage 10%,2"PZ. 

-/2b "" 



3.5.2 Lane Creek (RM P%3,6) 

bane Creek (Figure - 5 7 )  i s  located on the eas t  Sank of the Susitna R ive r  

a t  river mile 113.6. I t  can be characterized as a relatively narrow, 

shallow, f a s t  r u n n i n g ,  c i g a r  water  stpeam con"caining manjt ppeels and 

r-i f f l  es, 

Durfng the 1983 open water field season, stage was rrwnitored a t  t w c ~  

'iacaticms w i t h i l r  Lane Creek, a t  which st~e-eamflow was aiss measured a t  

one of the locations Figure - 5 8 1 ,  

Measurements of water surface e leva t ion  along w i t h  co~respundi  ng 

mainstem discharge a t  Gold Creek a t  the time o f  measurement obtaFned a t  

each monitaring sSte i n  Lane Creek are presented Sn Appendix Table 

1-A-9. Measurements o f  streamf 10% a1 ong w i t h  correspondi ng measlarements 

o f  watelc surface and mainstem discharge a t  Gold Creek a t  the time o f  

measuremnt are presented i n  Appeilbi x Tab1 e 1-A-8, 

S-imlal-taneous masurer~ents 3f stage and stseaMlow weve obtained a t  one 

s i t e  wi th in  the freewflowing pav t j on  of Lane Creek (Figure 1-57, 

Appendix Tab1 e 1-A-6 Tkese measurements were used t o  esnstrust a 

simp'ie i;tage/streamfT~w rattrsg curve Figure 1-58). 

-ih?@ 







Fouvth  of July Creek (Figure 1-3 i s  located sn t he  west bank BP t k ~ e  

Susttna R-r "ve~ a t  river mlle B31,1, I t  car1 be characQe~'F'med a %  a 

relatively steep grad ien t ,  narrow, shallow, fast-running elear  ~* : t e r  

stream wha'ch ovevflows i t s  bank dur ing  periods o f  h igh streamflow. 

i)up.ing the 1983 open water field season, s tage  and streamflsw was 

nswitored a t  one s i t e  withfw t h i s  creek Figure 1-59 

3 , 5 , 3 , %  - General Results -- 
e 

Measurements o f  water surface elevation a1 ong w i  t R  corrrrspondl'ng 

inainstem discharge a t  b l d  Creek at. the t ime o f  measuremenst obtained a t  

each monitoring s t a t i o n  i n  Fourth o f  July Creek i n  Appendix Table 1-A-9. 

Measurements o f  s t reamf lsw along w i t h  cr:rresponding measurenents o f  

water surface elevation and mainstem discharge a t  Gold Creek a t  the tin= 

o f  r~ascr~ement are presznted i n  Appendix Table 1-A-8. 

Sim~~flidltaneo~ls measurements of stage and streamflow were obtalwed a t  one 

s i t e  w i t h i n  the l'ree-flowing postir~ir of F o u r t h  of July Creek (F igu re  

1-59, Appendix Table 1-8-8 These measurements were used c~ns t ruc$  

a siinrpl e stagai/l;t~eio~nfIow rati ng curve Figure 1-50), 





I " i g ~ b c  9-6i) S tage  v e r s u s  fa.tru r a c i n g  t u b b e  f o r  P ~ u ~ e h  o f  J u l y  c reek  
s h r f f  gage 131.kT1. 



3,5.4 Uate~Pall Creek -IINTOIIv-aa%" (Rbl 140.4) -- 

Haterfall Creek (Figure 1-3 I s  a t r i bu t a ry  t o  Slough 20 located on the 

east bank o f  tfte Susitwa  rive^ a t  t f v e r  nI1e 140.1, I t  can !.be 

charac ter ized as a relatively small steep grad ient  stream t h a t  has many 

paol o and r iff les,  

During the 1983 open water f i e 1  d . season, stage and streamf lot4 was 

rneasuteed a t  cjne sSte w i t h i n  t h i s  creek Figure 1-61 

3,%,4,2 General Results 
-s- 

Measurements o f  water surface elevatl'on along w i  t h  corresponding 

measurements o f  mainstem ddischarge a t  Gold Creek a t  the :in;e o f  

fneasurernenls are presented i n  Appendix Tab1 e f -8-9. Measurements of' 

streamflow a1 ong wi th eorrespondjng measuremerrts o f  water  surface 

e leva t i on  and mainstem discharge a t  Gold Creek s t  the t ime o f  

measurement are p~esented in Appendix Table 1-A-8. 

Simultaneous sneasurewnts a f  stage aod streamflow were obl'airled a t  Q W ~  

s i t e  w i th in  the  free-Plowi ng por t ion  of' W a t e ~ P a l !  Creek. (Figidre 1-61, 

Appendix Table 1-A-8) Insuf f i c l e n t  d a t a  were obtained t n  t:on-;t~ue."c 

stagefstreamPSnw ra t ing  curve, 





T h t s  urinamed st ream Figure 1-3) i s  a small triDut7xry t o  Slough 20 

loca ted  ow the eas t  bank o f  the Susitna Rfver  a t  ~ i v e r  mile %40,1, I t  

can be character ized as a relatively narrow, meandering e l  ear water 

stream and during periods o f  moderate t o  hlgh streamflow l'n Slough 20, 

an area o f  bickwate~ occurs a t  the mouth of this t r ibu ta ry .  
c 

During the 1983 open water f i e ld  season, s tage and streamflow was 

masused a t  one s i t e  w i th in  t h i s  t r j bu t a ry  Fi!yur*e 1-62 

Measurements of water -surface elevation along w i t h  correrpars~;i-ing 

mainstem discharge a t  Gold Creek a t  the t ime o f  measurement a t  each 

iwni t o r i n g  s t a t i o n  are presented i n  Appendlx Table  1-A-9. Measurements 

s f  streamflow along wfth corresponding measureinents s f  water surface 

e leva t ion  and mainstem discharge a t  Gold Creek a t  the t ime o f  

measurement are presented in Appendjx Table 1-8-8. 

S?m~~l'taneaus measurements of s tage  and streamflow were o l ~ t a i n e d  a t*  one 
4 w CZ. s i t e  withi is the free-flawing por6tian o f  this t r i bu t a ry  Figure I - b ~ ,  





- PIppendix Tab le  1-A-8). ihese measurements were used .kc eonstrucst s i n~ l~ l e  

stage/streamf low rmtincg curve j Figure  1-63). 

3 , 5 , 6 , 1  S i t e  De 

Gc~ld Creek (Figure 1-3 is a medium sized tr ibutayy t h a t  c~n f l uences  

2d iQk  the Susitna Wlver on the east bank a& river mile 136.8, I t  can be 

characterized as a relatively steep gradfent,  f a s t  r u n n i n g ,  c lear  wate r  

stream having many pools and r4PfPas. 

During the 1983 open water field season, stage was monitored a t  two 

s i tes  withir ;  Eoid Greek. A t  one o f  the monitored w i t h  s t a f f  gages and 

s i t e s  stage was continvausly monitored using a continuous depth reeo~der  

and associated pressure transducer. In  addl t i on ,  s t r e a m f  l ew was 

periodically monitored a t  the s i t e  a t  which stage was continunusly 

msni tored, Figure 1-64). 

3,5,6,2 General Results 

fdeasurements o f  s b g e  (water surface el evat i  on obtained Prom s t a f f  gage 

observat ions along w i t h  corresponding mainstem discharge a t  Gold Creek 

obtained a t  e3ch m n f t o r i n g  sta",ion w i t h i n  Gold Creek are presented i n  

Appendix Table 1-8-9. Measurements o f  strmmflsw a l o n g  cv i  t h  the 

carresponding measurements o f  water surbFace e levax ion  snd  mainstem 

discharge a t  Gold Creek a t  the  t ime cf measuremen"ear3c? presented .in 



90 
86 'Triberlary in Upper Slough M 
70 Gags 040,1T3 

WSEL - 730  (fqe.1) 

Figl t re  1-63 Stage v e r s u s  flow r a s i n g  curve foe  e r i b u ~ e r y  i n  Upper 
Slough 20 ,  s ta f . f  gage 140.LF3. 





Appendix Tab le  1-A-8, Fdeasurements ~f stre~mfl~w a long wi t h  the 

i.urt-espondi'ng rneasuremet~t s f  water  d e p t h  ~ b t a i r i e d  the ps-r-sslare 

transducer are presented i n  Table 1-20. 

Simultaneous iileasurernents o f  water depth and streamflow were obta ined 

a t  "Le s i t e  sf the continuous stage recorder w'?i t h i n  Geld Creek, Thesp 

r~~asurements were used t o  cons t~uc t  a simple r a t i n g  curve Figure 1-65). 

The lmst squared regres'sian equation for  these d e p t h  o f  water an4 

streamf I ow measurements was used t o  determine hour1 y streamfl obq da ta  

from the continuous water depth  readings. Mean daily sti-earnflow was 

then detem-iPrlned f rorn these hour1 y streaaf 1 ow records and are presented 

i n  Appendix Table 1-A-10, 

Ind ian Rtver i s  a relatively large t r fbu ta ry  t o  the Susitna 

Rfvev which confT*~ences w i t h  the Susltwa Rtver sn the west bank a t  1 - i v e ~  

mila: 138.6. I t  can be characterized as a relatively large, f a s t  

r u n n i n g ,  clear water, stream consisting o f  many pools and riff les.  
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DEPTH OF WATER ( f e e t  

F i g u r e  1 4 5  Dcpeh cf water (Leeel vegsars flow r e s i n g  eubve far Gsld Cxeek, 
CQGC JP~UOUS &cage recorder. 



During the  1984 open water  f ie ld  season, stage bras monitared a t  t~#a 

si tes wi tRIn  Indian R i v e r  using b o t h  a continuous d e p t h  secordejm and 

asseciated pressure transducer and s t a f f  gages, In a d d i t i o n ,  streanfleu was perf 

reeo rded , Figure 1-66 

3,5,7,2 General Results 

bfeiaskarements of water surface elevation obtained f rom s t a f f  gage 

observat ions along w i t h  correspanding mainstern dl'scharge a t  Gold Creek 

obtained a t  the mnitoring s t a t i on  wi th in  Indian River are presented i n  

Appendix fab le  1-8-9. Measurements o f  streamflow along wi th 

eorrespendi ng measursrnts o f  water surface el evatiprn and mainstem 

discharge a& Gold Creek a t  the time o f  measurement are presented r'n 

Appe~ad9'x Table 3. Measurements o f  streamflow along w i t h  the 

correspondfng measurement o f  water depth obtained a t  the pressure 

transducer are presented in Table 1-21. : 

Simultaneous measurements o f  w a t e ~  depth and streafilow weve obtained 

a t  the s i t e  o f  the continuaus stage recorder w i t h i n  Indian River, These 

measurements were used t o  construct a simple r a t i n g  curve F1gul.e 1-67 

The equa ti on t o  the 1 l ne a least squared regression equation 

depth crf water and PIOM meimsupements was used %a determfne hourly 

streamflows i n  Indian Rs'ver from the continuous water depth readings. 

Mean da i ly  streamfl ow were t h e n  detemiaed f rom the hour1 y sdreamfl ow 
- 

record asad are p~esented  f n  Apperedfx Table E-W-II, 







DEPTH OF WATER ( f ee t  1 

%il;t:re 1-67 Depth 6 f  wager ( f e e t )  versaas faow r a t i n g  cume f o r  Xndi.an 
R i v e r ,  esncinous s t a g e  recorder ,  



depth of water  record indicate t h a t  a% h igher  s"ceam-flows ((greater than 

the streamflow r ecc~d  may be i n  e r ~ o r .  T h j s  has been 

a t t r i b u t e d  t o  movemnt i n  the area of the m o n i t e ~ i n g  s t a t i o n ,  

Portage Creek i s  a relatively large, fas t  r u n n i n g ,  c lear  

 date^ stream t h a t  has many pools and riffles. I t  confluences w i t h  the 

nor th  bank o f  the Susitna River a t  r i v e r  mile 148.8, 

Burfng the 1983 open water f ie ld  season, stage was monitored a t  one s i t e  

w i t h i n  P o ~ t a g e  Creek using a continuous stage recorder and a s taff  gage, 

In addit ion, streamflow was periodically masured a t  this s i t e  (Figure 

r-~ie). 

3,5,8,2 General 2esults 

luleaslarements of streamflow along w i t h  the corresponding measurement o f  

water surPaee elevation and minstcm discharge a t  Gold Creek a t  the t ime 

oF masusement are presented i n  Appendix Table 1-A-8. Measurement o f  

streamF1ow along with the corresponding masurement o f  !cfia$er depth 

obtained a t  the pressure transducer are presented i n  Table 1-22. 





'Tab% .- /-PZ. Strearnfl ew ( c f s )  and water d e p t h  measurenlen*ts sbta-i ned a t  
P 

the Portage Creek t r i b u t a r y  c b n t l  nlaaur stage recorder fo r  
1983, 

Date 



5irmrtr'i "raneous measurener~ts o f  water d e p t h  and strearnf low were o b t a i  l e d  

a& the s i t e  o f  the continuaus stage recorder w i t h i n  Portage Cteeek. 

Tbese measurements were used t o  construct a simple r a t i n g  curve 

The equation t o  the 1 ine a least squared regression equat.ion 

f a  these d e p t h  a f  water and streamflaw measurements was used to 

deternine hourly streanrFlow i n  Portage Cwek f rom the e o n t i  wueus water 

depth readings. Mean daily streamflow was then delemlsled from the 

hourly streamflow record and are presented i n  Appendix Table I-8-12, 



Figure 1-69 Begeh o f  vasgr ( f a e e l  v e r s u s  flow rag:, s,vs f a r  Partage 
Greek*, ccatiwoua seago recorder. 



4,O DISCUSSION 

Stage and dlscharqe daeta were e~llected i n  *the mainstem and i t s  

peripheral kab i  t a t s  duping the 1983 open water f i e ld  season t o  determine 

the influences t h a t  mainstem discharge has on tile water surfsee 

elevation o f  the mains"cem a t  selected locatians and t o  evalmat~ the 

influences t h a t  mainstem discharge has on various kydi-aul i c  cond i t i ons  

present i n  perjpkeral kabi tats. 

Streamel ow%. experienced dur ing  the 1983 open w a h r  f i e 1  d season 

generally followed the historical 25 year streamflow record as they d l d  

i n  1982 $ Ft2 ld/a@d 1-52 T h i s  compares t o  the stream'flolcls 

experienced d u r l n g  the 1981 open water f i e l d  season which  were hfgke;. 

than the historical 25 year streamflow record d u r i n g  the July :a August 

perf od . 

During the 1983 open water f i e l d  season, streamflows ranged f rom a low 

of 7,500 c f s  on October 9 t o  a high o f  36,000 c f s  a t  Gold Creek on June 

5, Generally, streamflows increased duping May, peaked i n  June, and 

decreased during September and October (Figure 1-5 

Based on 1982 ADF&G, 1 983 and 1983 d a t a ,  the relintSonship between 

mainstem water surface elevation and discharge i s  relatively we1 1 

defined for  mai~stem discharges at. Gold Creek rangfng f rom 7,500 t o  

35,800 cfs, 



!ifainstem dtschiarge was found t o  infl i~qnce various hydraul l c  condfti~n~ 

present w i  thrin side channel, s ide slough, and up land  slough h a b i t a t s ,  

Plcaderate t o  h i g h  1 ~ v c . l ~  o f  mainstein ds'scharge caused backwater areas to 

form a t  t b e  niouths o f  many o f  the s ide  channels, s ide sloughs, and 

lapland s l ~ ~ e / A s  evaluated, In general, the s i z e  and ex ten t  af these 

backv4a'Eer areas increased as mainstem d i  sckarge jncreased, 

Maincitem discharge was a l so  found t o  influence, t o  varying degrees, t he  

water surface elevation and st~eamflow condf t fons  t h a t  occur with- in side 

channels and side sloughs depending on whether the head p o r t i o n s  of 

these s i t e s  were breached by the ~ainstern. Prior t o  byeaching 

overtopping the streamflow conditions pvese~t w i t h 9 ' n  these h a b i t a t s  

are only indirectly related t o  mainstem discharge. Under these 

cowdftfans, streamflows are small and water surface e1e;littSons remain 

relatively stable. Streamflow i s  primarily eontrf buted by groundwater 

upwell ing o r  seepage, surface water rmnoff, and t r i b u t a r y  inflow. 

With the occurrence o f  breaching o f  a s ide channel o r  side slough by 

p~ogressfvely h ighe r  levels o f  mainstem discharge, a successjon s f  

events occurs w i t h i n  these habitats. 

The F i r s t  event t h a t  occurs i n  the successton o f  mainstem b ~ e a c h j n g  i s  

the i n i t i a l  overtopping of the head por t ion  o f  these hab i ta ts .  The 

mainstem discharge a t  which this in1 t j a l  evertoppi.ng occurs i s  r e f e ~ ~ e d  

:3 as the "breachr'rag dischargeM. This i n i t i a l  breaching may o r  may not  

signfffsantly influence the hydraulic characteristics of a s i d e  channel 

QP side slough due t o  the low qu.antity of fflebj entering t he  head p o r t i o n  



atmd due %a s p e c i f i c  cgeomerphological fes ; tu~es of a s i t e .  A t  sort@ b.'<i i n k  

as  prag~-essively highel-  'letiel s of mainat@m discharge over l tcp the hezr! 

p ~ r t i ~ n  of a side channel side ~ l ~ ~ g h ,  the kydrgul i u  cha rae t e r i i t  i c i  

.4 w 

sf a s i t e  begin t o  become governed by mainstem discharge. I he o i n s t f m  

dmischarge a t  which t h i s  initially occurs i s  referred 8.. as the 

"cuntroll i ng  breaching discharge:, The period between the i n i  t l  a1 

"breaching discharge'hand the 'Toontrolling breachfrg discharge" i s  

~eferred t o  as the 'Vnttmediate breaching dischargeu canladition. 

Depending upon the geomerpholsgical character of the heads OF sfdc 

channels and side slough the "'control 1 ing  minslern breaching discharge" 

and the '%rreachii,g discharge" may be very close i f  no t  the same mainratesi 

d.a' seharge. 

In general, i n i t i a l  breaching discharges fo r  side channel o a re  la~det. 

than those fo r  side sloughs. I n i t i a l  mainstem breaching discharges for 

side channel selected for  study i n  the middle reach o f  the Susitnn RWibteip 

vary from 5,000 to 20,000 as measured a t  the USGS Gold C\*..eek 

gaging stat ion.  These compare t o  minstem breaching discharges fo r  

studfed side sloughs in the middle waeh of the Susitna R i v e r  whish vary  

%porn 16,800 t o  42,000 cfs) as measured a t  the USGS Gold Creek qaglng 

These breaehi ng d i  sckarges compare t o  control 1 ling breaehi ng d i  seharges 

rangtng from 5,000 t o  25,800 c f s  and 19,000 t o  42,068 cfs 

as measured a t  the USGS Gold Crack gaging s t a t ion  f a r  s ide channels and 

side sloughs , respective1 y. In general , the ,  control 9 i ng breaching 

dfseha~ges arc closer t o  t k e  breaching dlscherges i n  side channels t han  



Table 1-23, % n l  t i a l  breachfng and eont~all i n g  malnstem discharges f o r  
salccted s ide channels and side slaughs *in the YaS keetna 
Devil Canyon reach o f  the Susi tna River. 

Lowest 
Obsery~ed Control 1- 
!4af nstem i n ~ j  
Breaching Mainstem 

F4afs;lstcm I I  Sdde Channel 
NW Channel 
NE Channel 

Slde Channel 10 

Lo~er Sfde Channel 1% 

Upper Side Channel 11 

Side  Channel 22 
Downstream o f  A5 
Upstream o f  A5 

Whiskers Creek Side Slough 

SIde Slough 8 

Side Slough 88 
NW Channel 
NE Channel 

Sfde Slough 9 

Side Slough 11 

Side Slough 168 

Side  Slough 20 

Side Slough 21 
NM Channel 
NE Channel 

Side Slough 22 



i n  s ide s l ~ u g h s .  The  reasons for t ints may be linked ts, cerata?n 

geomorphological fea tures  present i n  s ide tkiannel s t h a t  d i  f4er fvem 

those present in side sloughs, The GPOSS sectional profile of the head 

port ion o f  a sfde ekannef is muck f l a t t e r  and rounded &ha;; t h a t  ef a 

sbde slough, callawing a larger quant i ty  of water t o  f l o w  over the head 

sf a s i d e  channvz1 a t  the i n i t i a l  po in t  of overtopping. Phi s  caesses a 

mar@ imediate influence o f  mainstem discharge on the hydrauf i c  

charactc?~dstics of  a side channel. H i  t h  the occurrence s f  control I i ng 

b ~ a c h s ' n g  discharges, both "ce e d t e  surface elevation and sti.earnf1ol.t 

w i t h i n  these habitats increases dramatical ly. 

These i n i t i a l  bpeaching and control l i ng  breaching discharges presented 

are bared on a combined interpretation of fi~tlcl :survey and water sureface 

el evatjon data ,  aerial photography, field observatians , a t ~ d  the 
m 

professional judgement o f  our hydrauf i c  engirleering consul tarrt. In 

addftion, the figures are based on mean daji ly mainste~~ discharge as 

measured a t  the USGS Gold Creek gagl'ng statfon. rather than s i t e  speca'fic 

discharge rfieasurements. Because o f  th is ,  some error may be associated 

w i t h  the figures, however, the error i s  be1 ieved t o  be smal 'i mounting t o  

zappraxlmately 15% as ouch, the figures presented represent our best 

esttmate o f  b~eaching and controrring dlschargcs for  the studied sites, 

Siml taneous measuremnls of stage and streamf low obtas'ned w3 t h i  n the 

f~ee-flowing pareion o f  each side channel or  side slough were blotted as 

simp1 e ~ a t i n g  curves. These curves describe the relationship betv~een 

water %uHace deva t j an  v+lth%n ench s t t e  to streaf)?flow a t  %he s%te., 

Because a f  varBiable influences o f  mainstem Qfscharge on the hydvracallcs 



a t  the  gaging stat%sn, many of the p lo t s  Mare subde!vided jn ta  baeeached 

and i~snbreached condftisns, 

Stage and strcamfl o~d measurements \$ere al-so ab.cai wed i n two upland 

sloughs located i n  the Val keetna t o  Devil Canyaw reach o f  the Susnitna 

River. Because of the influence o f  backwater a t  ehese hab i ta ts ,  r a t i n g  

curves descr1b.i ng t% relationship of s i t e  streamflow t o  watev surface 

e l e v a l t  on couf d not be csnstsucted, 

S ign i f i can t  apeas 05: b a c k ~ a t e r  occurred a t  the mouth o f  each of the 

upland sloughs evaluated during periods o f  low t o  h igh mainstem 

df seharge. These backwater areas created substantial increases i n  sqatclr 

depths  and reductions i n  water velocl ' t ies i n  the mouth areas o f  these 

/lab1 tats, 

Because upland sloughs are not hydraul teal ly  connected the the malns*te~n 

i t  their heads, the streamfl13w $n these s i t e s  was not  found t o  be 

directly related t o  mainstem discharge. The m a j o ~  con t r ibu to rs  t o  

s t ~ e a ~ l o w  i n  the upland sloughs evaluated included surface water runoff 

and groundwater opwel l ing.  

Stage and streamflow measlarements were obtained a t  e igh t  tributaries 

located i n  the ~i lkeetna t o  Devil Canyon reach o f  the Susitna River, 

From these data, ~atincg curves describing the relationship between 

t r ibu ta ry  streafil ow and water surface elevation were constnacted. 



Ux2 {L tr?ce "-.- ., o f  the t r f b u t a r i g s  s tud jed  corltr4boa"bd -?low to sfde s ,ugh 

* i i ~ t o  the lnainstem Susitna River, except Fatdrth OP July Greek, i d h i c h  

emptles i n t o  Whiskers Side  Slough and Waterfall Creek, w h i c h  en?p&ies i n  

Side Slough 28, were fou~jd ts provide a oigniF.t'cant contribeetf ow of %low 

to these? side sloughs. T h i s  t r ibu tary  inflow provide the rrajoritjt of 

stt*eaMlow i n  these side sloughs when the sloughs were not breached by 

rgalnstem dlischa~ge. Mhiskers Creek was: found t o  contt-lbu5te as RIUC~ ids 

90% o f  the Plow t o  Whlskers Slde Slough when the slough was not breached 

with itdater Fall Creek providing as much as 88% of the: t o t a l  discharge 

found i n  Side Slough 20 durs'ng a non-breached hydraulic canditjon. 

All of the tributaries studfed provided clear water plumes where the j~  

confluenced w i t h  their jo in t  ng sloughs, side channel o r  fi?alr~stei~fi 

habita"cs. The extent o f  these clear water plums byere found to vakpy 

being dependant on both the volume af f l a w  o f  the t r ibutary and i t s  

cowf Iucnetng body. 

Canls'nuous measuvemenls o f  st~eanuPlow were estintated f o r  Gel d Creek, 

Indfars River, and Portage C~eek  for the months o f  May t o  Oetobe~, 1983. 

These f law data are estimates determined from continuous depth of w a t e ~  

measurements and provide the general magni tlade and var i  abi 1 I tjt o f  stream 

f lows far  these tributaries. A t  Indlan Rdver, the sdwaMlow record may 

be in error i n  the range af 20% f o r  those flws exceeding 300 ( c f s  

to stream 5ed rnove~~ent found t o  CIGGUP' a%: the discharge statlurr.  

Bvcral I ,  tRgse three tr tbutaries  exhibit similar trends w i t h  s t r e a m f l ~ w  

general 1 y increasing durf  ng late May ancP early June, gsresumplab't y due to 



snow m e l t  and decreasing i n  October. Peak flov~s occurred on August 

August 31, and September 30 rer;pecetiitel y fo r  each o f  these tribaatari  es , 

w i t h  Portage Creek having an additional h i g h  flow sn August 21 ,  Tiae.je 

peak flows are assumed t o  be the result of ra in  stoms, inc'ludinb the 

.flow fo r  Portage Creek on August 21, which  appears t o  have resulated fwm 

a localized s tam.  Stream flow for  Portage Creek, Indiart River,  and 

Gold Creek on August El, 1983 a period o f  kfgh f S o ~  

(Appendix Tables 1-A-I0 - 1-A-12 ~espectively. The tat31 

eP these three Brjbutaries provided approximately 16% o f  the misi ns tem 

discharge a t  Gold Creek (15292000 o f  20,900 occurring fat- the 

sarg day. 

Overall, stage and streamflow for  the tributartes s tudied  i n  the 

Yal  keetna t o  Devf% Canyosl reach ole the Susltna River have been developed 

s'nto stage and streamflow rating curves w i t h  the exception o f  Wa'cet- Fa1 7 

Creek, and continuous streamf 1 ow records have been estimated for  Go4 d 

Creek, Indian River, and Partage Creek. Further streamflow data may be 

necessary if  f ishery studies are t o  be conducted on these tributaries t o  

define streamf low using the present r a t i n g  curves. Stream bed movement 

my dramatically a f f e c t  the ra t l ng  curves and dur ing  periods o f  peak 

f l o w  many o f  these trs'butaries are subject t o  changes i n  their channel 

geomlry . 
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