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1. 0 INTRODUCTION 

The r •·oposed Susitna Hydroelectric Project will alter the natural flow 

•·egime of the Susitna River by increasing winter flows and decreasing 

summer flows. Previous studies have evaluated the effects of the proposed 

Susitna project on the morphologic stability and fish access conditions at 

to·ibutary mouths and side sloughs within the Talkeetna to Devil Canyon 

reach of the Susitna River (R&M, 1982; Trihey, 1983; and Sautner, Vining 

and Rundqu ist, 198-1). 

This report provides an assessment of the potential effects of the 

with -project flow regime downstream of the Chulitna-Susitna-Talkeetna 

confluence on three areas: 1) the change in backwater zones (low velocity 

fisher-y holding areas) at tributary mouths; 2) access by adult salmon into 

tributaries; and 3) morphologic stability of the tributary mouths. The 

assessment is . based on visual evaluation of aerial. photographs, 

observations f~om helicopter overflights at selected lower river discharges, 

available U.S . G. S. streamflow data, and on-site field measurements made 

during a period of low streamflows. 

Within this report, the term backwater zone and holding area are used 

interchangeably. Section 2 describes the natural flow regime, the. timing 

of upstream salmon migrations and a general discussion of the effects a 

typical with-project flow regime might have on tributary mouth stability, 

adult salmon access into tributaries and the availability of holding a reas . 

Section 3 describes the methods used in the analysis , and section 4 

summarizes the results of the analysis. Exhibit A presents a location map 

and aerial photos of each tributary, a brief description of fisheries use of, 

and potential with-project effects at each study site. 

-5-
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2 .0 OVERVIEW OF EXISTING SYSTEM 

2.1 Basin Overview 

The Susitna River drainage basin is located in the southcentral region of 

Alaska . It is bordered on the west and north by the Alaska Range, on 

the east by the Copper River lowlands and the Talkeetna mountains, and 

on the south by Cook Inlet (Figure 2.1). The basin lies within two 

climatic zones and covers an area of 19,600 square miles. The upper basin 

(the portion of this basin above Devil Canyon) is in the continental zone, 

with the lower basin in the transitional zone. Continental climate is 

c haracterized by large diurnal arod annual temperature variations, low 

precipitation, low humidity and mean annual temperatures i.1 the range of 

15-25° F. Transitional c limate is characterized by diurnal and annual 

temperature variations moderated by maritime influences, higher 

precipitation than continental climatic zones and mean annual temperatures 

in the range of 25-35°F (Hartman and Johnson, 1978) . The mountainous 

areas of both climatic zones typically have higher precipitation values than 

valley areas. 

2. 2 Fisheries 

The Susitna River contributes significantly to the Cook Inlet commercial 

salmon harvest and sport fishing opportunities for residents of the 

Matanuska-Susitna Borough and Anchorage (Barrett et al, 1984) . 

Important commercial and sport fisheries include five species of Pacific 

salmon: chinook, chum, sockeye, pink and coho. The primary salmon 

spawning areas within the lower Susitna Basin appear to be the clearwater 

tributaries such as \Villow Creek and the Deshka River (Barrett et al , 

1984) . !!Jc!:watcr areao in lower river side channels, sloughs, and the 

adjoining tributaries H emselves, are thought to provide important rearing 

areas for juvenile salmon and holding areas for adults. Timing of the 

adult salmon migration varies by species and from year to year. The rate 

of upstream migration by adult salmon appears to be retarded by mainstem 
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flows above BO.tXIO cis (Barrett e t a l. 1984 and 1985) . Timing of the 

upst ream mrs ratror for· fi ve specres of Pacif ic salmon are presented in 

Figur·t·s ~ - ~ thr·ou g h 2 . 4 based on 1981 -83 unit effor·t fishwheel catches for 

Suns hine station ( R ·1 SO) . Typically chinook reach Sunshine station in 

ear·ly June , followed by sockeye, p ink. chum and coho salmon . 

Low velocity bac~water areas near tributary mouths ar·e often used as 

holding areas b y ad ult salmon d u r ing upstream migration. Pink and chum 

salmon have been obse rved spawning in the interface reach of some of the 

lowe r river t r·ibutar·i es (Bar·rett et al , 1985) . Tr-i butaries in the lower 

Susitna Ri er are predominantly used for spawning by p ink, coho and 

chum sa lmon . wrth some tr-ib utaries having runs of chinook and sockeye 

(Appendix 7, Barr-ett et al, 1985). The greatest numbers of fish in the 

t r ibutaries du r·ins 1984 occurr·ed fr·om late July through August (Appendix 

7, Barrett et al, 1985). 

2 . 3 Natural Flow Regime 

2 .3 . 1 Mainstem Susitna River 

The Talkeetna to Devil Canyon reach of the Susitna is primarily a 

single channel and split channel river . At its confluence with the 

Chul itna Ri ver the channel pattern changes from a split channel to a 

braided channel. This change in channel morphology is primarily due 

to the increased input of sediment from the Chulitna River, additional 

flow from the Chul itna and Talkeetna Rivers, and a flatter channel 

gradient. The Sus itna River c.ontributes 43 percent of the annual 

flow at the Chul itna - Susitna -Talkeetna confluence, with the Chulitna 

and Talkeetna contl"ibuting 39 percent and 18 percent, respectively. 

Du rin g the !)uuuu~:;:• · , lhe Su si lncs Rivt!!,. ·s dVerage contribution ranges 

from a high of 51 percent in May to a low of 39 percent in July 

(Tab le ~ . 1) . 
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The mean dao1y flows fo r the Susol na Ri\(•o· at the Su nsh ine gage, 

approllimately 20 moles downstream l o·om the lhr<'e rovers conflue nce, 

are also presented in Figures 2 . 2 tho·ough 2. 4 . along wolh the 

migration t imong informat ion fo r 1981 , 1982 and 1983. The onitial r ise 

in mainstem d isch arge on the spring results from snowmelt in the 

lower basin during late Aprol o r early May . As t he ~nowmelt runoff 

decreases. streamflow in t he clearwater tributaries declines (refer to 

Desh ka River and Wollow Creek in Figures 2. 2 through 2 . 4) . \'/hile 

the streamflow controbut ion from glacier melt to the maonstem Susit na 

and its glacially fed trobutaries oncreases . A good example of a 

clearwater tributary flow decreasing whole the mainstem flow remains 

high occurred during June and July 1983 (Figure 2 . -1) . The 

influence of glaciers on the mainstem flow regome is more pronounced 

below the Chulitna·Susitna · Talkeetna confl uence than in the middle 

river. 

Glaciers cover 5 percent of the b~sin area above the Gold Creek 

stre.amgage increasing to 10 percent of the basin area at the Sunshine 

streamgage. The increase is due to the Chulitna and Talkeetna 

Rivers having 27 and 7 percent. respectively , of their basin area as 

glaciers. The percentage of the lower r iver flow con t ributed by the 

Chulitna inc reases during July and August due to its larger 

percen tage of glacierized basin area and lower basin rai nstorms (Table 

2. 1) . The influence of the Chulitna and Talkeetna Rivers decreases 

the relative importance of the middle Susitna River for maintaining 

summer baseflow in the lower river. By mid-September cold air 

temperatures at high elevations cause a decrease in the streamflow 

contribution from glacier melt and increases the importance of fall rain 

stoo·ms in maintain ing loweo· .-iver streamflows . 

2 . 3 . 2 lower SusitnA River Tributaries 

Tributaries to the Susitna River bt'low Talkeetna generally fall within 

two classifications : Susit'la Basin lowland streams and streams 

-9-
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originat ing in the Tal~eetna t.lountains . Dunng b,,, ,, '"de s ummer 

storms. t he amount of J"unoff per un1t area gener·ally •nc,~cdses as the 

basin s ize decreases . Smaller tribu taries generally have a mor e rapod 

and p roo1ounced response to rainstoo·ms than larger trobutao·ies or the 

mains tern Susitna River . 

The Susitna lowla nds are cove red with b irch and whole spruce fores ts 

on the better drained site s . with black spruce trees and sphagnum 

bogs on the poorly drained s it es . The area IS relatively flat, woth 

low hills to the sout h and mountains to the \\est ranging on e lev ation 

up to 8 ,000 feet. l owla nd streams have rela t ively flat channel gradi­

ents and numerou s meanders . Snowmelt in late Aprol to early t.lay 

causes h igh s p ring streamflo\\S. Trobutary f low ty;:ucally declines 

during the summer while respond ing to rainfall \\hoch at times causes 

short term peak flows . lakes and bogs reta rd runoff from sui!VTier 

s torms causing lower peak flows of longer durat ion . Hence lower 

r iver • ributaries with lakes and bogs are generally buffered f rom 

flash y spiked flow events. Streamflow in lowland t o·ibutaroes ~re not 

influenced by glacial melt . The Deshka River near \"illow ( USGS 

Station No. 15294100) p rovide a n example of streamflows for a lowland 

tributary, Figu res 2 . 2 through 2 .4. 

Streams orig inating in the Tal keetna Mou n tains have alpine vegeta tion 

cove r ing the portion of t he basin above approximately 2,000 feet , with 

forests of birch a nd whit e spruce on better d rained s it es. and black 

spruce trees and sphagnum bogs on the poorly d rained sit es . The 

streams have relativ ely steep c hannel g o·adient s in the mountains a r.d 

transition to relativ ely flat channel gradie nts and meanders in the 

lowlands . Snowmelt in late April to early May causes high spring 

streamflows . Tributary flows t y pically dec line duo·ong the summer 

while r esponding to r·::l;, f .::!! ·.·: h :ch a t time: ::~u~c: :; hort t erm ;;.cak 

flows . 1\"illow Co·eek near ll'illow (USGS Station No. 15294005) p rovide 

an example of a Ta lkeetna Mountain s t ream, Figures 2 . 2 through 2. 4 . 

-10-
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2 . 4 Potential Effects of an Altered lower River Flow Regime 

2 . 4 . 1 General 

The effect of the altered flow regime of t he middle Susotna Rover 

caused by the project wi ll be dampened on t he lower Susitna Rher by 

the major tributaries - the Chulitna River ( RM 98). t he Tal~eetna 

River ( RM 97) and the Yentna River (RM 28) . \\loth-proJect flows on 

the lower river are e xpected to be higher than natural flows during 

the winter and lower than natural flows durong the summer. 

\~ith-project flows wilt increas e the return perood fo r a goven 

magnitude flood . For instance . the natural flow l\\o-year r~turn 

period flood for natur al condit ions a t Sunshine woll have a return 

period of appro><imately te n 

(B redthauer and Drage. 1982). 

several possible with - project 

years d uring proJect operatoon 

T his analysis was based nn ~nc of 

flow regimes and os presented to 

illustrate the effect of the proposed p rojec t on t he frequency of 

channel forming floods occurring in the lower Susitna River. 

Project induced reduct ions of mid - summer maonstem discharge may 

potentially affect adult salmon access into lower Susotna Rover 

tributaries by: 1) decreasing the size of backwater a r eas avaolable to 

migrating salmon for res t ing or holding areas near tributary mout hs; 

2) decreasing the water depth in the t r ibut ar y mout h causing 

insufficient depth for adult salmon to enter the tributary; and 3) a 

change in the morphologic stability of the tributao·y mouth or 

adjoi'ling slough/ side channel thereby inhibiting access into the 

tributaries during periods of low tributary f low . 

2 4 . 2 Holding Areas 

One principal affect of with-project f lows on t o·obutao·ies woll be a 

reduction in the s ize and depth of low velocit y bac~wateo· areas nea r 

the tributary mouths. Quantifi cat ion of thos e ffect IS complicated 
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because the upstream ex tent of these bad .. \\ater areas 'a roes as a 

functoon of mainstem stage. c hannel geoml't ry .md trobutary flow . 

The decrease in maonsteon and side channe l water s urhcl' elevatoons in 

the lower Susitna River caused by po·oject operat ion woll vary depend ­

ing on the shape of the channel c ross · so:>ction . For a given change in 

discharge the stage change will be go·eateo· at a confined channel 

section such as at the Parks Highway Bo-idge (the locatoon of the 

USGS Sunshine stream gage) than at a wide, b o·aided channel sect ion , 

such as the Delta Islands, where a small oncrease in stage g reatly 

increases the channel cross-sectional area . 

1 he change from natural flows on the lower rover caused by project 

operation will generally result in increased flows in the late fall and 

winter, lower flows during the summer. and nearly equal flows in 

spring and early fall. During extremely d r y years, with - p roject 

flows may e><&eed natuo·al flows in late summer .and eao-ly fall . The 

general effects of the alteo·ed flow regime on the size of backwater 

areas are shown in Table 2. 2 for various tributary flow condit ions . 

Du r ing with-project summer flow condotions when trib utary flows are 

h igher than average long te rm .tributary flows, the size of backwater 

areas at tributary mouths will decrease ( + ) (Table 2 . 2) . During 

with- project summer flow condit ions when trobutary flows are less 

than average long term tributary f lows . the s ize o f b ackwater areas 

~N~Y increase (tL have no change ( -). or decrease ( t ) (Table 2.2) 

depending upon the r elative pe r centages of which with -project flows 

and tributary flows are lower . The nature and d egree of c hange of 

the backwater area ~t each tributary is a function of channel 

gradient , the runoff characteristics of the bason (such as percentage 

of b~sin ~s !o:--~~t ~ !6:kcs er b~ss# thereby c aus ing ;lvv~ ar t ime t o 

peak and lower peak flows) and whe ther the tributaries join t he 

mainstem d irectly o r through a s ide channel. 

-11-

TABLE 2.2 CHANGE IN SIZE OF TRIBUTARY BACKWATER 

AREAS DUE TO WITH-PROJECT FLOWS 

MAINITEM WITH-.. ROJECT FLOW 

HIGHER TRANSITION PERIOD LOWER 

LATE FALL MAY & SE"T FLOW SUMMER FLOW 
FLOW .. 

"'" > c 
~ oa Q Q . .. Q 

c > 

" 
c 

0 
i ... ... .. 

> " c c 
c c 6 - -... .. Q > :::> c 
!! 
c ... .. 

~ " 0 0 c 
6 ... c Q -.. .. Q 

• ,. c 

SIZE OF BACKWATER AREAS AT TRIBUTARY MONTHS, 

,0 INCREASES, 

II A PPRO XIMATELY THE SAME, OR 

Q DECREASES, 

DEPENDING ON TRIBUTARY FLOWS AND MAINSTEM WITH- PROJECT FLOwS. 
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2..1 3 Tribubry Access 

r robutaroes enter the lower Susitna River either in side channels or 

sloughs or directly into the mainstent. The affect of the altered flow 

regune on fosh access onto tributaries entering in side channels or 

sloughs d~ends on the with-project flow relative to the mainstem 

dischuge re«uired to overtop the head of the side channel or slough . 

Overtoppong dischuges rneuured at Sunshine nnge from less than 

13. 900 cfs at Wollow Creek to 36.600 cfs at Kroto Slough . For the 

with-project flow regime being used in this analysis. on an average 

weekly basis 36.600 cfs will be exceeded 95 percent of the time from 

June 24 to August 11 (Harza-Ebasco. 1984) . For t he tributaries 

which enter tile mainstem di rectly the upstream extent of the 

backwater will decrease. u will the depth of flow. 

2 . 4. 4 Tribubry Mouth SUbility 

Morphologic stability of the tributary mouths in s ide channels and 

sloughs depends on the peak flow of either the mainstem or the 

tributary . Where deposition of sediment carried clown stream by the 

trobutao-ies presently occurs it would likely occur somewhat closer to 

the tributary mouth under with-project flow u a result of the 

upstream extent of backwater in the tribubry being o-edueed . Since 

the flows in the tributaries will not be affected by project operation. 

tributary peak flows will cont inue to transport material from the 

tributary . 

-12-
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3 .0 STUDY PLAN DESIGN AND METHODS 

The vi•Je<tl\ e of this evaluat ion is to determine whether alteration of the 

10\,er Susttna Rtver f low regime by t he proposed Susitna Hydroelectric 

ProJect ts lt l..ely to affect the availability of holding areas for adult salmon 

near trtbutary mouths, aeeess by adult salmon into tributary streams for 

spawntng or morphologic stability of the tributary mouths . The ability of 

ftsh to pass through a given strum ruch is pri~Mrily a function of the 

spee•es of f•sh and life st.1ge being considered, environmenbl stresses the 

fish are uposed to dur ing migration. water depth and velocity in the 

passage reach , length of the passage reach and availability of resting 

areas . Pauage crit eria most often considered are water depth . water 

veloetty and passage reac~ length . 

Previous passage criteria used for evaluating aeeess and passage conditions 

tn the mtddle Susitna River (RM 98.0 to RM 152.0) include a set of curves 

developed for adult chum ulman (Sautner , Vining and Rundquist, 1~) . 

Passage abtlity was rated as a funetion of water depth and reach length . 

The middle river curves were developed for slough spawners from field 

measurements , liter .. ture values and professional judgement of ADFt.G, 

W~ward Clyde and E. W. Trihey t. Associ.1tes person nel. Water velocity 

was auumed to be less than 2.0 fps, a nd two generalized channel types 

were defined. 

Passage criteria for the lower Susitna River needed to include the five 

Pacific salmon, therefore the passage criteria used are those recommended 

by Thompson (1972) and applied by Tr ihey (1983) fo r the middle Susitna 

River tributaries Indian River and Portage Creek (Table 3 . 1) . The 

proeP.du res used fo r evaluating tributary access in the lowe r Susitna Rive r 

i .. c.luu" : i .. iti .. l .. irphoto assessme nt of the "onditions at the t r ibutary 

mouth. field checking of the airphoto assessment during low flow 

conditions, and taking spot measurements at locations where pasuge may 

be a problem. 

-13-

R20.'1G 18 

TABLE 3. 1 DEPTH AND VELOCITY CRITERIA FOR SUCCESSFUL UPSTRE.AM 

MIGRATION OF ADULT SALMON ( FROM THOMPSON , 1972) 

Fish 

Species 

Chinook ulman 

Coho ulman 

Chum ulman 

Pink ulman 

Soet..eye ulman 

Minionu• 

Depth 

( ft) 

0.8 

0 .6 

0 .6 

0 .6 

0 .6 

Maxlmunt 

Velocity 

(fps) 

8 

8 

8 

7 

7 

The lowest wtth · projeet average weekly f lows estimated for the period June 

3 to September 15 is 21 . 500 efs at Sunshine (Harza-Ebasco, 1984) . The 

September 16, 1983 aerial photography. with a flow at Sunshine of 21, 100 

efs, was selected for the init ial airphoto assessment and as the photo base 

for this report. These photos show reasonable worst ease passage 

conditions since the mainstem flowrate is lower t han the expected 

with -project flows and the tributary flows are ;olso low. The photos were 

examtned for und bars, riffle ;oren a nd continuous water at tributary 

mouths and in side channels leading from t he mainstem to the tributary 

mouths. Trtbut;ories with poten tial access problems were id .. ntified for 

follow- up aerial reconnaissance and on-site field measurements . Depending 

on the tributary, field c hecking consisted of helicopter overfligh:s (Deshka 

River). boating up the side c hannel to the tributary mouth (Sunshine 

Creek). walking a long t he side channel to the tributuy mouth (Trapper 

Creek ) , and taking depth - velocity measurements at potentially critical 

passage reaches (Goose Creek). 
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·l.O RESULTS AND CONCLUSIONS 

Th is assessment of access conditions at fifteen lower Susitna River 

tributaries found five locations that may presently restrict the movement of 

adult salmon (Table 4. 1). Specific site evaluations are presented in 

Exhrbit A with oblique and vertical air photos showing the tributary 

confluence with the mainstem and an air photo mosaic showing the area 

surrounding the tributary mouth . The head of Kroto Slough becomes 

dewatered at mainstem flow of approximately 38, 000 cfs, but there is still 

access into the lower part of the slough from the Yentna River. Potential 

access problems exist at Rolly Creek due to a debris jam near the mouth, 

at Caswell and Trapper Creeks because of shallow de pths in an unstable 

side channel leading from the tributary mouth to the mainstem and in some 

reaches of Montana Creek where the water velocities may be excessive. 

The affect of the proposed project on the flow regime of the lower Susitna 

River will be dampened by the influence of. the major tributaries: the 

Chuiitna, Tc0lkeetna, Oeshka, and Yentna Rivers . Effects of the altered 

lower river· flows on access conditions at tributary mouths will be further 

masked by the dynamic variations of a braided river and the natural 

response of the tributaries to summer rain storms. Figure 4.1 compares 

a verage weekly natural flows for a representative year, 1983, with flows 

during project operation . This example is one of several possible 

with-project flow regimes and is presented to illustrate the potential 

changes in lower river flow regime. 

Based on the tributary evaluations provided in Exhibit A, it can be 

concluded that access by adult salmon into tributnies of the lower Susitna 

River should not be inhibited by with-project flows in the 25, 000 to 30,000 

cfs range. The size of backwater are01s will be affected (n shown in 

Table 2. 2 ). however the degree of change is difficult to quantify due to 

the natural variability of tributary flows. Tribut01ry mouths should become 

-14-
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more stable with with - p r·oject flows al though the natural variation in a 

braided river· wrl l make q uantificat ion of this change drfficult . 

4 . 2 Holding Arus 

Project affects on the extent of backwater areas vary depending on the 

season, precipitation, the channel gradient and location of the tributary 

mouth (in a side channel or the mainstem) . The channel cross-section will 

deter·mine the amount the rnainstem stage dr·ops for a specified decrease in 

flow. For e xample, the lowest median average flow at Sunshine during the 

fou r week period June 3 to June 30 drops from 59,400 cfs under natural 

conditions to 34,900 cfs under weekly with -project conditions (1996 load) 

(Ha rza-Ebasco, 1984). This change in streamflow causes a decrease in 

stage of 1.9 feet at the USGS Sunshine gage, whereas at \'l'illow Creek (RM 

49.1) and Caswell Cr·eek (RM 64.0) the decrease in channel stage for the 

same decrease in f low are 0 . 7 and 1. 1 feet, respectively . Using the stage 

c hange at Sunshine to determine the change in channel stage at other 

locations on the river may be misleading . Where possible, stage-discharge 

curves developed at o r near the tributary mouths should be used to 

determine the potential effect 01 with-pr·oject flows on stage. At 21 , 100 

cfs the upstr eam e xtent of backwater is slight or nonexistent at each 

study site except the Oeshka River. In the flow range of 35, 000 t~ 60,000 

cfs in June and July the change in backwater extent may be severe at 

Sheep Creek due to the relatively flat tributary channel gradient(Table 

5 . 1). For most of the other t r ibutaries there will be 01 moderate cha nge in 

backwater e xtent. 

4 . 3 Tributary Access 

At confluences of tribu ta ries with the main stem or side c hannels typically 

ther·e is a low water channel. Tributaries identified during the initial air 

photo assessment having potential access problems had water depths 

ranging fr·om 0. 4 to 3.0 feet at 17,800 cfs (Table 4.1) . Exhibit A 

describes where the water depths were measured . Three creeks hiive 
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water dep ths less than the recommended depth (Table 4 . 1) . Cuwell Creek 

was measur·cd at 1i ,SOO cfs. below the 21 , 100 cfs considered the bue low 

flow ~ rrd well below the 30,000 to 35,000 cfs range for low with - project 

flows mid -June through September. For with-project flows there shoud be 

suffrc ient water depth for access . Below 20.000 to 23,000 cfs the head of 

Goose Creek side c hannel becomes dewatered and water depths in the s ide 

channel are dependent on tributary flows . The shallow water depths were 

measured during a non-overtopped condition . Water depths during 

overtopped periods s hould be suffic ient for access . Shallow depths in 

Trapper Creek were measured during a non-overtopped condit ion when the 

water depth was dependent on tributary flows . During overtopped periods 

the re should be sufficien t water depth for access . 

Site specrf ic quantification of with -project water depths available for adult 

ulmon access in to lower r iver tributaries is not considered necessary 

because the measured and estimated water depths at 21 , 100 cfs are 

suffic ient for passage . This flow rate is exceeded 100 percent of the time 

during the period June 3 to September 15 (Figure 4 . 1) . With-project flows 

may have an effect on the upstream extent of . backwater areas at the 

tributary mouths , however the decrease in size of these areu is not 

expected to cause access problems . 

4 . 4 Tributary Mouth Stability 

Due to the relatively low gradients of the tributary strums, it is not 

anticipa ted there will be down cutting of the channel bed at the 

confluence , wh ich could result in problems with perched tributaries . 

Currently only one tributary mouth is morphologically unstable . Since 

1!151 the s ide chan nel upst ean ,;,( Montan• Creel.. h.s yr<>wn in size and 

become more stable. However, the creek mouth continues to shift its 

location from year to year . The general effect of with -project flows will 

be to reduce the frequency of the cha nel -forming flows, thereby slightly 

increasing the stability of the side chann'els . 
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EXHIBIT A EVALUATION OF SELECTED LOWER SUSITNA 

RIVER TRIBUTARI ES 

The following ~re descrrptr.-ns of lht> h)·<!rolosy and frsheries use of select · 

eel lower Susitna Rover trobutaroes . These <!escrrptrons are based on initi~l 

aerial photo evalu~toon of access p roblems. freld dat~ collected to confinn 

the ev~luation . and analysos of the potential effect of wrth · project flows on 

backwater areas and morphologrc stability of the trobutary mouth. The 

fisheries use of the to·rbutar·y mouths fo r spd" ning or passage is from 

.. Appeoodi• 7 • Adult Salmon Lowe r Susitna River Spawning Surveys ... by 

Levesque and Seagren (Barrett. et al. 1985) . Depths reported for 

tributaries ar·c passage depths \\her·e cr·oss· secllons wc r·e measured and 

ma•imum depth where only spot measur·ements were made. Passage depth 

is the average of the mean dept h and the maxrmum depth (Sautner. Vining 

and Rundquist. 198-1). Aerial photosraphs (at 1 .. = 501}') of each study 

site· are provided for a flow at Sunshine o f 21 .100 cfs except for Caswell 

and Sheep Creeks. where the lowest flow at "!hich urial photography is 

available is at 59.100 cfs. The tributaries ~re given in upstrum order. 

Tribut~ry loc~tions ~re marked on the lower Susrtna River aerial mosaics 

(at 1-=2000") . 

A-1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

•• 
·I 
I 
I 
I 
I 
I 
I 
I 

R20/ 1G 27 

Alexander Creek 

Alexander Cr·eek (Figure A- 1 and A-2) ongin;,tes rn the Sus itna lowlands 

and flows southeast to the Susitna River. The flow r·cgime is simrlar to 

the Deshka River ( Figure 2.2 . 2.3 and 2.-1), except t hat flow from 

Alexander Lake wrll result in a hrghe r· baseflow du ri ng dr y summe rs and 

during the winter. The cree k is a popular fi s hing s tr·eam. Year-ar·ound 

residents live jus t upstream f r·orn the confluence with the Susitna River· 

(Photo A- 1). Ther·e is boa t access a t 21 . 100 cfs (at Suns h ine) f.-orn Cook 

Inlet up the west channel. Potential f is h acces s is up this side ch annel o r 

through the east channel then th roug h a s lough ( RM G) to the we st 

channel. The affect o f wit h - project flows on the rnor·phologic s tability of 

the t ributary mouth and fis heries acce ss into the t ributa r·y wrll be minimal 

d ue to the flow contribution fr·om the Yentrra River· . Fis heries use of 

Alexander Creek was not r·eported rn Append rx 7 (ADFr.G, 1935). 

A-2 
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PHOTO A-1 

Looking upstream at the mouth oi Alexande r Cr·eek ( R~l 9. 1). In t he 

foreground is Alexander Slough flowing fr·orn r ight to le ft. Photo taken 

9/ 11 / 84 discharge at Sunshine 23,600 cfs, drsch ar·ge a t Susrlna Station 

51,400 cfs . 
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Kroto Slough 

Kroto Slough flows from Kroto Side Channel to the Yent na Rover. llelow 

~rnstem flows of 38,000 ch the head of Kroto Slough becomes dewatered 

I Fogure A·3) . Flow onto the upstream end of the slough os en t o rely 

dependent on side channel flows . although small lowlond trobutanes ent~>r 

a long the slough . The so de char.nel typically has water unto I a few wee l..s 

proor to freezeup . There is a controlling berm at the head of th ~ slough 

(poin t A. Figure A· 4) . An ADF&G Resident · Juvenole stur':• sole lpoont B. 

Frgu rc A· 4) studied the effect of change in s tage on sevPral habot at 

par·ame ters . Passage by the upstream berm is uncertain at ratur·vl fl ows 

b<'low 38,000 c fs , whic h u sually occur during cady May and late August. 

Thll gravel bar at the mouth of the slough will t end to become more stable 

due to the lower magnitude of the annual f lood puk under woth · po·o,cct 

condo toons ( Photo A· 2) . The head of Kro to Slough may be used by 

sockeye and coho salmon l.> access Whitsol Creek, and by chrnook and coho 

salmon to access Fosh Cree'<. 

1<~11 lb J() 

PHOTO A·2 

Lool..ong do\\nstrearn at Kroto Slough ( RM 36.3 ). flow is from bottom to to~ 

of photo . Gr·avel bar on center o f photo overtops a t approKimately 38,000 

cfs . Photo taken 9/ 11/ 84, drsc harge at Sunshrne 23 ,600 c fs . 
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Roily Cr eek 

l he heac!wate • s of Roily C reek a1·e in the Susitna lowlands in the Nancy 

La ke ar ea. T he flow regime is similar to the Deshka River (Figure 2 . 2, 

2 .3 and 2.4) . bu t would have higher baseflow due to the influence of the 

lakes in the bas in . A log jam which formed in 1984 near the confluence 

w1th the mainstem may affect fish access to Roily Creek (Figure A-3, A-5 

and Pho:o A-3 ) . lv• th -projec t flows will •·educe the backwater zone, but 

s hou ld not affect t he access or morphologic stability of the tributa•·y 

mouth . Chinoo~ and coho sa lmon spawn upstream. 

A-8 

R20/ IG 32 

PHOTO A-3 

Looking upstream at Rolly Creek ( RM 39. 0) . The Susitna River main s tem 

is in the foreg•·ound flowing from left to right. Photo taken 9/11/84, 

discharge at Sunshine 23,600 cfs. 



I 
I 

I 
I 

I 
I 
I 
I 

I 
I 

I 
I 
I 

I 
I 
I 

I 
I 

I 

PREPARED BY 
~r.j ____________ __ 

R&M CONSULTANTS, INC. 

DATE O f PHOTOGRAPHY: SEPT. 18th, 1883 

SCALE: t•: 5DD' 

DISCHARGE at SUN:lHINE: 2 t , t OOcto 

F I GURE A-5 P REPARED FOR : 

ROLLY CREEK [}{)£00~£ a§@£@@@ 
SUS IT Nil JnJ NT VfNTUR( 



1 
I 
I 
I 
I 
I 
I 
I 

• 
I 
I 

R20/IG 33 

Deshka River 

The D<·s hka R iv~ r· or·igonates rn the Susitna lowlands and flows southeast to 

the Susitna River (Figure A- 6). Since October 1978, the USGS has 

maintained a contin uous r·eco rdi ng dischar·g e station 7. 9 miles upstream on 

the Des hka River· f r om rts con fluence with the Susitna River (Figures 2 . 2, 

2.3 and 2. ·1). Afte r the \ errtna River, the Deshka River is the second 

largest tr·ibutary below Talkeetna. Backwater extended approximately 

6, 000 feet upstream from the conflue nce while the mainstem discharge was 

23 ,600 cfs. The r·e is suffrcient depth to allow fish access at 21,100 cfs , so 

with · p r·oject flows s hould not affect access . Island A (Figure A-7) has 

actively inc r·eased in size since 1951, although r·ecently it has started 

eroding. With -p roject flows will decr·ease the size of the backwater zone . 

The reduction in s ize, however , depends on many factors, primarily 

rnainstem stage and magnitude of tl'ibutar·y flow . The tl'ibutary mouth may 

become mor·e stable because of slightly lower peak mainstem flows. The 

erosion rate of Island A may decraase. Chinook, sockeye, pink and coho 

salmon spawn in the upstream habitats. 

A-10 

R20/16 3-1 

PHOTO A-4 

Looking upstream at the mouth of the Desh ka River (RM 40.6) . The 

Susitna River main stem flows fr·om r ight to left in the foreground . Photo 

taken 8/31 / 84, discharge at Sunsh ine 38, 000 cfs. 
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Wollow Cre"k 

l"'llow Creek orogon~tes on the Tall....,tna \lount;11ns .nd IIO\H "est tho ough 

the Susotna lowl~nds to the Susotnd R"e.· (fo!)urc A Sl Sonce June 19i8. 

the USGS has maontaoned a cont inuous rNo rcong doscharge stat oon on 

Willow Creek appro.,mately 15 moles upstream from ots conf1uence woth the 

Susotn~ River (Fogures 2 .2. ::! 3 .nd 2 . -l ). \\ dler depths a t 21. 100 ch are 

suHicoent to allow passage f rom the maonstem onto \\'ollow Creel. . At a flow 

of 17 ,800 c fs , the passage depth was ::! 8 f~et and 1.9 feet a t 

cross -sections A and B. respectovely ( Fogure A·9l. fhese co·oss·sect ions 

are at o r near t he s hallowes t depth in the r·each. The mean velocoty was 

2 . 4 per second foo· a d ept h of 2.8 fee t at A. a nd 3 .0 fps fo r the maximum 

depth of 2 . 2 feet at B. The substo·ate o·angcd from sand to sandy gravel 

at both A and B. \\loth- proJect flows may cause reducl'd bacl.wate r zonl's, 

but should not aHect access or morphologic stabohty of the trobutary 

mouth . Pink and chum salmon were observed sp;mnong on the trobut~ry 

just upstream of the mouth of \\follow Creek on 1984 (Buret! et al , 1985). 

Chonook, sockeye, chum ilnd coho salmon spawn in the upstream habotats . 

A·13 

R20/ 16 36 

PHOTO A-5 

Looking upstr eam at Willow Creek confluence ( RM 49. 1) . \Vollow Creek 

flows from lower right to the cen ter of the photo . Photo tal.en 8/31/84 , 

discharge at Sunshine 38,000 ch . 
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Little W1llow Cr'Hk 

Little Willow Creek origmates in the Talkeetna Mounta1ns and flows west 

through the Sus1tna lowlands to the Susitna River (Figure A- 10 and A-11) . 

The flow regime is sim1lar to Willow Creek (Figures 2. 2, 2.3 and 2.4) . 

Water depths for a mainstem !low of 21, 100 cfs are suff1c1ent to allow 

passage from the mainstem to Little Willow Creek . At a flow of 17,800 ch, 

the passage depth wu 1.5 feet at cross-section A (Figure A- 11) and the 

mean velocity wu 2.0 feet per ucond at the muimum depth 1. 6 feet. 

The substr~te wu a silty sand with some gravel covered with a layer of 

s ilt -clay. Ac.ceu to Little Willow Creek is through a 11de channel from the 

Susitna RIVer. At ~ flow of 17, 800 cfs there were no apparent shallow 

riffles which would impede the pauage of fish into the side channel. The 

utent of backwater at 23, 600, 38, 000 and 52,000 ds are marl..ed 1n Figure 

A-11 . With-project flows may cause ~uced backwater zones, but should 

not affect access or morphologic stability of the tributary mouth . Pink 

salmon were observed near point A during 1984 (Barrett et al, 1985) . 

Chinook, sockeye, pink, chum and coho salmon spawn in the upstream 

habitats • 

A- 16 
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Kashwitna River 

rhe K.tshwitna Rtvet· origtnates in the Talkeetna Mountains and flows west 

t hrough the Susitna lowlands to the Susitna River (Ftgu t·e A- 12). Glacter 

melt Ill the headwaters results in a higher baseflow du nng July and 
Augu st than other east bank tributaries without glacie t·s. The r·iver 
t•esponds to summer r·a ins in a manner simila r· to Willow C t·eek . Fishenes 
access is ttu·ough a side channel It· om the main stem (Figure A- 13) . Th ts 

channel p t·ovides boat access from the boat landing in the Kashwitna Rive r 

to the main stem (Ph oto A-G). \\lith-pt·oject flows will dcct·ease the stze of 

the backwater zone. The reduction in size depends on m.,ny facto t·s. 

pt·imat·i ly mainstem stage and magnitude of tributary flow . The ba t· to the 

west of the boat ramp has been increasing in s ize since 1951. The rat e of 

9•·owth of the bar may slow down with with -p t·oject flows . Chtnook , pink, 

chum and coho spawn in upstream habitats. 

A- 19 

R2tl, ' 6 3!) 

PHOT O A -6 

Looking upstream at the Kashwitna River (RM 61 .0) . S.usitna Landing boat 

ramp is o n the gravel bar in the top center to lower r ight. Photo taken 

9/ 11 / 84. d ischao·ge at Sunshine 23,600 cis. 
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CasY.ell Creek 

The h,•ddwaters of Caswell Creek are in the Susitna River low:ands in the 

Caswell lakl! area ( Figure A- 14) . Caswell Creek has lower peak flows 

.. ltt'r raonfall events than does Des hka River or Willow Creek due of t he 

onfluence o f lakes in the basin. Baseflow during the winter and during 

dry summers would be relat ively higher due to the influence of Caswell 

lake . l"ater depths for flow at Sunshine of 21,100 cfs would be sufficient 

on the c reek and at the creek mouth to allow fish passage. Channel A 

( Foguo·e A- 1 S) is ·!ewatered at approximately 36,600 cfs thueby extending 

the tnbutary mouth approximately 800 feet to the southwest (Photo A- 7) . 

The low water mouth is a mobile bed of silt and sand which changes with 

each high flow event. During our site v isit (September 27, 1984, 17 , 800 

cfs) there was a water depth of 0.2 to 0.4 feet for a length of 10 t o 20 

feet at the mouth . Water velocit ies were low. 0 .2 to 0 .6 fps . There could 

be difficulty in passage due to shallow depths . At 21 , 100 cfs there would 

be sufficient depths and velocities to ensure passage . With- project flows 

woll affect the extent of backwater up Caswell Creek . However, the area 

whoch would change would be 600 to 800 feet upstream from the tributary 

mouth . The stabolity of the tributary mouth would not be affected by 

woth-project flows . The shape of the s ide channel immediately downstream 

of the tributary mouth changes with each high flow and will continue to 

change shape under wit h-project conditions . Pink and c hum salmon were 

observed spawning in the tributary just upstream of the mouth . Chinook , 

sockeye, p ink , chum and coho salmon spawn in upstream habitats . 

A-21 

PHOTO A-7 

Caswell Creek (RM 64.0) flows from right to left . This photo shows the 

so de channe l below the creek mou th . Photo taken 9/ 11 / 84, discharge at 

Sunshine 23 ,600 cfs. 
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Sheep Creek 

S hee~ o: o·ee~ Ol'lgonates in the Talkeetna Mountains and flows west through 

the Susi t na Rover lowlands to the Susitr• River. As Sheep Creek leaves 

the mo un taons, a secondary channel fl o ws to Goose Creek. The percentage 

of wa te r going to Goose Cree k varies , depending on natural channel 

shift ing and man -made diversions at the confluence of the two creeks. 

The fl ow reg ime is simi lar to Willow Creek (Figures 2.2, 2.3 and 2 .4) . 

The sma ll ao·ea of glacier s in the headwaters will maintain a marginally 

higher baseflow du o·ing J ul y and August than that at Willow Creek. 

The M l'ial p ho to ( Fig u o·e A · 16) is :.9, 100 cfs, as the area was not covered 

i:> the 21 ,100 cfs p hotog raphy. At 21 , 100 cfs there is a continuous water 

cou rse in the side channel downstream from Sheep Creek (Photo A-8) . 

Backwater in the tributary occurs at mainstem di scharges above 23,01J0 cfs 

(Photo A-8 and Figure A- 16). At 52 ,000 ds the backwater zone extends 

approximately 5,000 feet up Sheep Creek. The extent of backwater for 

three diffe rent flows at Sunshine are marked in Figure A-16. The effect 

of with -project f lows will be limited to reduced backwater zones, and will 

not affect access o r morphologic stability of the tributary mouth . Pink 

salmo n were observed to spawn just upstream of the tributary mouth. 

Chinook, sockeye, chum and coho spawn in upstream habitats. 

A-25 

R20 ' 1G -:3 

PHOTO A-8 

Sheep C reek ( RM 66. 1) flows from right to left. Sheep Creek side channel 

flows from top to lower left . Photo taken 9/ 11 / 84 , d ischarge a t Sunshine 

23, 600 ds . 
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Coose Creek 

GoosP Creek orogonates on the footh ills o f the Tall.eetna Moun taons and 

flows west through the Susolna ~iver lowlands to the Susotna Rover I Fogu re 

A- 17 and A- 18) . The channel starts as Sheep Creek leaves the mount aons 

The percentage of water entering Coose Creek from Sht'ep C reek varot>s. 

de;>ending on natural channel shifting and man made doversoon . T he flow 

regome os somolar to Willow Creek (Figures 2 . 2, 2.3 and 2. 4) . Coose Creel. 

splits onto four main channels, with two flowong into the mainstem of t he 

Susi t na Rover and two flowing into a side channel (Photo A-9) . The sode 

channel overtops between 20.000 and 23, 000 cfs, woth the ac tual 

overtoppong flow varying from year to year due to channel changes ann 

debris accumulat:ng at the head o f the s ide channel. Whe n the s ode 

channel is overtopped, t here is sufficient wate r depth and low \\ater 

velocoties to ensure fish passage into Goose CrPe k . \'later depths and 

ve locitoes were measured in the side channel downst ream of the trobutary 

mouth when the berm was not overtopped. At c:ross- section A ( F ogure 

A- 18) the critical section had a water depth of 1.0 feet , a velocoty o f 4 6 

fps and a reach length of 20 feet. Section 8 (Figure A- 19) had a c r otocal 

section water depth of 1. 2 feet, a velocity of 4 .6 fps and a reac h length 

of 20 feet . The d ischarge in the side channel was 39 cfs during these 

measurements . The shallowest water depth , 0.4 feet , was at Section C 

(Figure A-19). with a water velocity of 0 .9 fps and a reach length of SO 

feet . During with-project flows, Sunshine flows will exceed 24 .000 cfs 95 

percent of the time from June 3rd to September 8th . Pink salmon we re 

observed to spawn near the tributary mouth . Chonook, sockeye, pink, 

chum and coho salmon spawn in upstream habitats . 

Since most of the adult inmigration occurs during the period when the sode 

:h~nncl borm is overtopped (June J to :Jer.-te:n.ber 3), tl.e• e b 1,\l!c: t-ho .. L.e 

of fi sh passage problems . The slight change in stage with \Yoth · p o·oot'Ct 

flows wi ll sloghtly alter the backwater in t he channels flowing into the 

mainstem, but should not severely affect potential hold ing areas . The 

tributary mouth has changed considerably since 1951 due to bedload 

R~ll lG -l:i 

lliO\ ong down Guose C o·eek and elevating the old mouth " ht're ot 0vons ,, so de 

chdnnel a t poon t A ( Fogu re A-21) . From poont A wateo· (lows both to t he 

north and to t he southwest . T he event which caused the change on t he 

mouth was probably a s torm in upper Sheep Creek basin whoc;h caused a 

c;hannel c ha nge . diverting most of the water down Coose Creek . 

PHOTO A-9 

Looking upstream a t the confluence of Coose Creek and Goose Creek side 

channel (RM 72 .0) . Goose Creek flows from top .-ight towards bott om 

center. The side channel was barely overtopped at 23 ,000 cfs, at 

Sunshine on 9/ 11 / 84 . 
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Montan~ Creek 

Montana Creek origi nates in t he Talkee tna 1\lvun ta ons • nd flo ws wes t 

t hrough the Susitna lowlands to the Susotna Ro er ( Figur A-22) . The 

flow regime is similar to Willow Creek ( igures 2 . 2 . 2 .3 and 2 . ·1) . Water 

depths du ri ng 21, 100 cfs are sufficient to a llow passage fr·om t he mainstem 

to Montana Creek . Depending on the fish specoes and lofc s tage, water 

velocit ies within the t robu tary rna y padoally block fosh passage (Fogure 

A-23) . During the past 30 yea rs t he sandbor s a\ the confluence of 

Montana Creek and the Suso \ na ha e become more vegeta ted and 

morphologically stable . Howe er. the morphology of the channel between 

measurem nt s it es A and B and the confluencP change each ear (Fogure 

A-23 and Photo A-10). At poon t A and B the wate r depth and veloco\y 

were 1.8 feet and 3 . 1 fps , and 1.1 feet and 2.8 fps , respecto ely . At 

point C the water depth and veloci t y were 1.3 feet and 7. 1 Ips , while at 

poin t D t hey were 1 . 1 feet and 3 . 2 fp " . •lon t ana Creek has a r-elative ly 

steep gradient, with essen t ia lly no backwater zone at mainstern flows of up 

to 38 ,000 cfs, and with 600 feet of backwate r a t 52 .000 cfs . The s ide 

channels entering lvntana Creek from \he north are o ertopped between 

38, 000 cfs and 52,000 cfs . The effect of wilh - pr·oject flows woll be limited 

to s lightly reduced backwater zones . and ' ill not affect access or 

morphologic stabili ty of the tributary mouth . Pink and chum salmon were 

obsLr ved spawning just upstream from the t robu ta ry mouth . Chinook and 

coho salmon spawn in upstream habrtats . 

A-33 

R20/1G 47 

PHOTO A-10 

Montana Creek (RM 77 . 0) flows from r i ht to left cen t r . The Susrtna 

River ma instem flows from upper left to lowPr left. Photo tak n 9/ 11 / 84, 

discharge at Sunshine 23 , 600 cfs . 
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Rabideux C reek 

RabidNIX Cr·ee k or· rgina t~s rn the Susrtna lowlands anc flows so utheast to 

the Susit na River (rigur·e A· 2·ll. The flow r·egime is simdar to the Oeshka 

River (Figures 2 . 2. 2 .3 and 2 . 4) . At 21, 100 cfs passage appears feasible . 

Ther·e is one n~ach t hat may p ro v ide problems . The bar at the mouth 

c hanges s hape yea r to yea r·, c e pending on the h igh flows from Rabideux 

Creek ( Figur·e A- 25 and Photo A- 11). The confluence with the Susitna 

River has been mo rp holc.grcally stable since 1951. The effect of 

with- pr·ojec t flows will be limit ed to r·educing t he backwate r· zones and will 

not affect access o r· mo rpho logic sta bility of the tr·ibutary mouth . 

Chinook, sockeye. p ink. c hum and co ho salmon spawn in upstr·eam 

habitats . 

A-36 

R20/16 49 

PHOTO A-11 

Looking upstream at Rabideux Creek (RM 83. 1) . The Susitna River 

ma instem flows from center right to bottom center. Photo taken 8/31 / 84, 

discharge at Sunshine 38,000 cfs . 
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Suns hine Cree k 

Sunsh rne Cr·eek ongrna tes rn t he Susitna River· lowlands and flows south­

west to the Susit na Rrver ( Fig ur·e A- 26). The affect of the many lakes in 

the basin is to fla tte n o ut the peak flows from rdinfall events and to 

ma;ntain a r e latively h ighe r· baseflow, as compared to a basin without 

lakes . At a main>tcm flow o f 21 . 100 c l the mouth of Sunshine Creek 

extends down a side c hanne l (from point A to point B, Figure A-27 and 

A-28) to Sunshine Slo ugh . Our·ing the site visit of September 19, 1984, 

1. 5 feet was the critical max imum depth in the low water channel from the 

mainstem Susitna River to the mouth of Sunshine Cree k . The affect of 

with - pr·oject flows will Loe to reduce the magnitude of flood flows causing 

morphologic changes in Sunshine S lough . The slough would tend to be­

come more stable . The ex te nt of the backwater area may be reduced by 

with - po·oject flows, but this wou ld not affect access conditions . The 

tributary mouth has been relatively stable since 1951, and s hould not be 

affected by with - project flows . Pink and chum salmon were observed 

spawning just upstream of the tributary mouth during 1984. Chinook, 

sockeye, pink, chum and coho spawn in the upstream habitats. 

A-39 
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Borch Crul.. 

Borch Cred. o rogonates in the Susitna River lowl~nds ~nd flows southwest 

to the Susotna Rover (Figure A-26 and A-29) . The affect of t he many 

l~kes on the bas on , especially Fish Lake, is to flatten out the peak flows 

from raonfall events and to maintain a relative high baseflow, u compared 

to a bas on wothout lakes . Birch Creek (Figure A-30) flows into Birch 

CrPc>k Slough, which flows into one of the mainstem channels (Photo A-12) . 

Borch Cre-ek Slou3h has suffocient water for fish access ~t 21 , 100 cfs . 

Th<> t! >t~nt of the backwater area in Birch Cruk Slough may be reduced 

at '"th-proJect flows, but this would not affect access conditions . 

Betwl'!'n 1951 and 197-1 an island between the mouth of Birch Creek Slough 

and the maons tcm Susotn~ has eroded aw~y. Since 1974 the tributary 

mouth has been relatively stable and should not be affected by 

\\llh -project flows. Pink salmon were observed spawning near the mouth 

of Borch Creek and on Borch Creek Slough below the confluence in 1984. 

Chinook, sockeye, pink, chum and coho ulmon spawn in upstream 

habitats . 

A-43 

R20 16 ~>2 

PHOTO A-12 

Looking upstream with Birch Creek S lough (RM 89. 2) flowing from center 

right to center . Photo taken 9/ 11 / 84, discha rge at Sunshine 23,600 cfs . 
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Tr~p.,.r CrHk 

Tr~pfX'r Creek orogonates on the Susitna lowlands and flows southl.'~st to 

the Susotna Rover (Figure A· 29) . The flow regome os somol~r to that of the 

Oeshb Rover. but hu a s~ller magnitude of flow (Fogurl.'s 2 2. 2 3 and 

2 4) At 21 . 100 ds. Tr~pper Creek utends down a sode channel to the 

maonstM~ Susotna Rover. The channel is transotory . woth ots shape ~nd 

water depth varyong from yeu to year, dependong on the ~gnotude of the 

peak flow that yur. Photo A-13 shows how the channel changed sh~pe 

from 1!183 to 1984 (Figure A-31) . During t he field visot of Septl.'mbcr 18. 

1984. the channel s hape wn doHerent from that s hown In the ae roal photo . 

Measured c r itocal maxomum depths varied between 0 4 and 0 . 6 feet. At 

21 . 100 ch fosh were able to access both Trapper Creek and the AOFt.G 

IFIM Trllpper Cr eek study site (Figure A-31) . S ince 1951 the ~in 

channel of the Susotna Rover has shifted from the west sode to the eut 

sode of the flood plaon , increasing the length of the sode channel 'rom the 

mouth of Trapper Creek to the Susitna River. The effect of woth· proJecl 

flows wolf be to reduce the magnitude of the flood flows causong 

morphologoc ch~nges on the channel downslrum of Trapper Creek The 

ch~nnel would tend to become relatively more suble and the vegeutoon may 

encroach on the channel . The backwater ~ones wolf be reduced by 

woth· project flows , but this should not affect ~ess condoloons. Pink ~nd 

chum salmon were observed spawning just upstream of the tribut~ry mouth 

durong 1984. Chinook, sockeye, pink, chum and coho ulmon sp~wn in 

upstream habitats . 

A -46 

R20 l G !'>~ 

PHOTO A- 13 

Looking upstream at Trapper Creek Side Channel AOF&G IFIM Study Site, 

T rapper Creek (RM 91 . 5) flows from center left to bottom cente r . Photo 

taken 8/ 3 1/ 84 , discharge a t Sunshine 38,000 cfs . 
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