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To Larry Gifbertson Fr08m Larry L, Bf~iouiton 

Aquatlc Seudies Group Leader Larry A. Ru~ndquist 
Harza-Ebasco Susftna Jsinr Venture of Woodwardl-Clyde Consultants 

Sij$jec;i 
Data Sumary from 24-25 October 1982 
Sire Reconnaissance f o r  Slough bfodification Prograrn 

Woodward-Clyde Consultants conducted a reconnaissance-level study of four 
sLoughs along the Susitna Rfver in the reach between Gold Creek and Curry. 
The purpose of the study was to gather information to use in a study site 
f o r  a demanstration pro jec t  on fisheries habitat modification using 
ml.tigation techniques that would be suirable fo r  slough enhancement durfng 
operation o f  the Susitna R i ~ ~ e r  Hydroelectr ic  Project .  The reconnaissance 
was conducted on 24 and 25 October 1982 at Sloughs 8B, 8C, and 9k and Curry 
Slough, 

The habi ta t  alteration dearonstration pro jec t  is intended to rest the 
feasibil iry of mitigating p ro j ec t  effeees on slough habi tats  through channel 
modification. Project  flows may haire two  major impacts cn the sloughs in  
the reach from Devil Canyon to Talkeetna, During the sumer, access by 
adulr  s a h n  to slough spawning habi ta t  may be reduced and during winter, 
colder mzLnstem water n?ay flood slough habi tats  through thei r  upstrearn ends. 
To r ec t i fy  these impacts, the channel s t ruc ture  of sloughs can ble modified 
to improve access and to prevent overtopping in winter, 

The degree to which a slough will be affec~ed by the  project  depends on the 
streambed elevation of the sloagh sad its relationship to the water surface 
elevation in the ma-instem. Since rhese factors differ between sloughs, 
mitigation -sill be addressed on a site-specific basis. Through the 
demonstratisn pro j  ect , general approaches to phj~sical  habi tat  modifications 
can be evaluated regarding t he i r  effectiveness in maintaining the u t i l i t y  o f  
slough habitats. 

The cr i ter ia  for selecting sloughs fo r  th is  reconnaissance level  study as 
well as f o r  selecting the slough(s) f o r  nodificati~n in a deaonstration 
pro j ec t  are as follows : 

o l o w  to moderate f i s h  use at present; 
o upwelling or potential for ul~welling; 
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0 pro tec t ion  from high  smilring flows; F3C332C1' ~S,'~EP,~SE~ I?,! \!~;NT~C~~ATIQN c,r= L:-*-'pl - 
0 surf ace water supply; a d-.?2z;j #C>i; REsTni - *F=- 

Qj$-i*4T;zg?-i -j$ I mC1 ED ~ 3 1  s u i t a b l e  subserare nearby; * .L t 
o food base; and 
g;b sui tab le  water qua l i ty .  

Me selected Sloughs 8B, 8G, and 9A and Curry Slough f o r  t h i s  reconnaissance 
level  study based cn cur knowledge o f  how these sloughs m e t  the above 
criteria, 

Field Studies 

F i e l d  studies included col lect ion of some or all of the following types of 
d a t a  at each of the selected study sites: 

stream flow; 
upwelling rate; 
water temperature; 
disss lved  oxygen; 
conduetiviey; 
thafweg and transect sumeys; 
ssrafn.stem water l e v e k ;  and 
overtopping elevaeions at head of the slough, 

The discharge measurements w e r e  conducted using standard t:echniques. 
Velocities w e r e  measured at intervals across the channel using: a Marsh- 
McBirney current  meter. Each measurement w a s  taken at a locatton in the - 

water column that  is 0.6 of the  depth down from %he water surface. These 
veloci t ies  were multiplied by the subsection area to get a discharge through 
the subsection, which are summed f o r  a l l  subsections to get  the total 
discharge, 

Upwelling rates were measured using a simple coffee can collector (Pigare 
1). The open end of the coffee can w a s  pushed ineo the bed in an area of 
upwelling, B ven$ allows the w a t e p  ts reach an equil2brium free wager 
surface equal zo that outside the can, Once eqnilihrisrzn is establ~-ish~:d, the 
upwe%.le%ng intse the can I s  balanced by 2he isatflow I&hraugkr t he  tlube in the 
side o f  the can, The outflow can be collected over a designated grime period 
and its volume measured ro get a volumetric flow rate. 

d self-leveling level was used to sulrvey the thalwegs and transects using 
differential leveling techniques. P~cket themameters and a Horiba meter 
wehe used to measure t@mperasuri%s, The Bosiba meter was d s i ~  used ta 
measure dissolved oxygen and conductivity. 

Data collected at Slough 8 B  include: 

43 2 streamflow measurements; 
o 2 measurements o f  upwelling rates; 
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o temperature, dissolved oxygen, and conductivity o f  strem and 
upwelling water; 

o thalweg p r o f i l e  near the  mouth; and CQ3F$25e9:3-!1~,88: V ~ Q R K  
o overflow elevation and adj  acent water level ~y-y-;;:~ ;: ;:'.YF,~~K~~ 

C' [.;T;G&-TU :! ; F;ESTRICTED 
These deta are presented in Figures 2 and 3.  c:.j~-it':,i23df im 

Data collected at Slough 86 include: 

o thalweg p r o f i l e  of lower end; and 
€3 overflow elevation and adjacent high water mark. 

These d a t a  are presented in Figures  4 and 5 ,  

Data collected at. Slough 9A include: 

o 4 streamflow measurements; 
o 2 measurements of upwelling rates; and 
0 temperatures of surface and intergravel flows. 

These data are presented in Figure  6 .  

Data collected at Curry Slough include: 

o tempezatures of surface and intergravel flows; 
o complete thalweg surJey; 
o overflow elevation and adj acent water level; and 
o one txansest, 

These data are presenred in Figures 7, 8 .  and 9. 

Fish Use 05 Study Sloughs 

The peak escapement counts in the four  study sloughs are as followrs: 

chum 
sockeye 

chm 182 $18 L O 5  
sockeye 2 1 1 

Curry chua 
sockeye 
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~oodward-Clyde Consultants conducteCl a reconnaissance-level study of Sloughs 
8B,  8C, and 9A and Curry Slough to evaluate t h e i r  potential for  use in a 
slough mitigation demonstration project ,  The physical data collected during 
this study w e r e  used to rank t he  sites; at the present  time, the  sites are 
ranked as follows: 

Further evaluation of additional cr i te r ia  will be conducted during the study 
design. 
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