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Pre-authorization Assessment of the Susitna River liydroelectric Prﬁgegts:
Preliminary Tnvestigations of Water Quality and Fish Species Composition.

ABSTRACT

hiological investigations of the Susitna River and selected tributarics
were conducted from February 10, 1975 to September 30, 1975 to obtain base-
line data repgarding indigenous fish populations, available aquatic habitat,
and water quality which will aid in the definition of hiological areas of
concern requiring additional study prior to authorization of hydr-~~lectric
development by the U. S. Army Corps of Engineers.

INTRODUCTION

Anadromous fish stocks of Cook Inlet and the Susitna River drainage, the
largest (resh water system in Cook Inlet, have historically been of great
value to the economy of Southcentral Alaska.

Cammercial fishing has been the principle use of the anadromous fish
resource, but in recent years, both anadromous and resident fresh water fish
species indigenous to Upper Cook Inlet and the Susitna River system have
become increasingly important to the recreational user.

The direct cumulative value to recreational and commercial fishermen,
and indirect values to the many and varied supportive services and communities
deriving benefit, makes the {ishery resources of the Susitna River an
extremelv valuable resource.

The salmon stocks utilizing the Susitna River drainage, particularly
the chinook (Oncorhynchus tshawytscha), and coho salmon, (0. kisutch), are
currently at dopressed levels. Chinock salmon stocks have been the target of
extensive commercial and recrcational fishing closures since the early
1060's. Management of these stocks is currently at a most important, if
not critical, stage. The proposed hydroelectric development of the Susitna
River basin will have a number of identifiable, and cirrently undefined,
effects upon the existing quality of water and aquatic habitat necessary for
perpctuation of the anadromous and resident fish species.

The U. S. Army Corps of Lngineers has stated downstream Susitna River
flows will be significantly altered by regulation, existing seasonal patterns
of 511t and sediment transport will be different, stream temperatures and
water quality parameters may be affected, and 50,500 acres, including 82
river miles, of natural stream will be impounded by the Devil-Watana dam
bapoundments,

The United States Fish and Wildiife Sevvice, parsuant to provisions in
the Fish and Wildlife Coordination Act and the '"Cooperative Agpreement between
the Service and the State of Alaska, Department of Fish and Game'' provided
funding te the Sport Fish Division (Alaska Department of Fish and Game) in the
amount of $8,000 during the period July 1, 1974 to Jume 30, 1975, and
$16,000 during the period July 1, 1975 and June 30, 1976 for biological
surveys and studies of the Susitna River basin.



With the available funds study objectives were to: 1) determine resident
and anadromous sport fish species present and their distribution in the main-
stam Susitna River, its tributaries, and peripheral slough areas; Z).measure
chemical, physical, and biological parameters associated with the mainstem
and important tributaries; 3) determine the most acceptable sampling
techniques for the highly variable conditions existing in the Susitna River;
and 4) define future studies required to fully identify the impacts and
effects of hydroelectric development upon the Susitna River fishery resource.
Study results are discussed in the following text, conclusions presented
where possible, and recommendations made for further definitive biological
lnvestigations.

STUDY AREA

The hydroelectric project under study will have major effects upon the
Susitna River which drains an area of approximatcly 20,000 square miles. That
portion of the river above the proposed Devil Canyon dam site drains approxi-
mately 6,000 square miles. The Susitna River basin is bounded on the east
by the Copper River plateau and the Talkeetna Mountains, on the west and
north by the mountains of the Alaska Range, and on the south hy the Talkeetna
Mountains and Cook Inlet.

The Maclaren, the Oshetna, and the Tyone rivers arc the largest tribu-
taries of the Susitna River above Devil Canyon. The Tyone River is the only
one of the three which is non-glacial. There are numerous smaller tribu-
taries which {luctuate greatly in seasonal rate of flow, but remain silt
free or clear throughout the year.

The Susitna River tributarics below Devil Canyon, for the most part,
originate in the surrounding mountains. The Chulitna, Talkeetna, and Yentna
are the major tributaries, all of which are glacial. Clear water tributaries
below Devil Canyon collectively exert considerable influence and are the
major fish producing waters in this system. The major non-glacial tribu-
taries inclwde: Portage Creek, Indian River, Montana Creek, Goose Creek,
Sheep Creek, Little Willow and Willow Creeks, Deshka River, and Alexander
Creek.

The work described in this report was conducted on the Susitna River
primarily from Portage Creek (located approximately three miles below
Devil Canyon) downstream to the mouth of the Yentna River.

One liceld trip into the upstream impoundment area during late winter
was accomplished to attempt the capture of mainstem residing fish. Time
and budgetary restraints precluded additional [ield studies in the upstream
impoundment area during the 1975 summer field season.

MATERIALS AND METHODS
Travel to and from sampling sites during the winter was accomplished

via a Uixed wing aircraft on skis. A 20-foot viverboat, powcred by an 85
horsepower outboard, was used to travel on the Susitna River during the ice-



frec months. Chinook salmon escapement counts were made with the use of
{ixed wing aircraft (supercub), Bell-47 helicopter, and ground surveys.

Adult and rearing salmonids were collected with gill nets, minnow traps,
set lines, seines, dip nets, rod and reel, and electroshucker.

Benthic invertebrates were collected with artificial substrates wh@ch
consisted of wire vegetable baskets lined with nylon screen cloth and filled
with rocks taken from the stream bed. The baskets were left in the water for

a period of approximately 30 days. A hand screen was alsoc used to collect
benthos sampies.

"In situ" analysis of alkalinity as CaCO,, total hardness and pH on
samples from the Susitna River and the seven éast side tributaries below the
Parks !'liglway Bridge was performed at biweekly intervals, using a Hach chemical
kit, Model Al1-36B. Samples were collected approximately onc to three meters
irom the bank, at or near the surface. Temperatures at sample collection
points were recorded from just below the surface.

Conductivity and turbidity samples for the Susitna River and the seven
cast side tributaries were collected at the same time as the above samples,
placed in one-liter polyethylene bottles, and analyzed at the U.S. Geological
Survey, Division of Water Resources Laboratory, using the Hach 2100A
turbidmeter and a Beckman RB3 conductivity meter. All conductivity measure-
ments were standardized at 25°C,

All thermographic data collected from the Susitna River and two tribu-
taries were gathered using a Ryan thermograph model D-30, which was reset
every 30 days. Temperatures were recorded in Fahrerheit on thermograph tape.

The Susitna River water quality parameters from upstream of the Parks
lighway bridge were gathered using a Hach chemical kit model DR-EL/2. Two
sample sites were used; one approximately 50 meters above Portage Creek and
the other about 150 meters above Gold Creek. All samples were collected
approximately five to ten meters from the bank, at or near the surface. Re-
strictoed access and limited time prohibited more extensive datu collection
diring the lield season.

he Susitna River sloughs and tributaries vetween Devil Canyon and
Talkeetna were also analyzed with Hach chemical kits, model DR-EL/2 and
A1-368.  All measurements were made approximately two to five meters from the
Lank and 50 meters from the mouths of the sloughs, at or near the surface.
Temperatures were recorded in Fahrenheit to the nearest whole degree and

later converted to the nearest (.59 centigrade.

RESULTS AND DISCUSSION
USHERTES

Interviews with stall members provide evidence of resident and rearing
qoadromcus salmonid fishes migrating downstream from the tributaries into the
mainstem Susitnag River during the fall, and back upsteam into the tributarices
Juring the spring. A hypothesis was formulated that this migration occurs in



sary because of severe icing conditions and reduced flows in the tributaries
during the winter months, which may result in 1) territorial displacement of
certain species and sizes of fish, and 2) winter habitat preferences, i.e.,
Arctic eroviie (Thymallus arcticus) appear to prefer larger bodies of water
durine the winter, substantial space and, in general, a higher quality
enviroment mav be provided for aguatic species. Concern about this undefined
migration i the basis for designing a biological and limnological study

the included the tributarics as well as the mainstem Susitna River.

Phe Commercial Fish Division initiated studies in 1974 on the sloughs
and nainstem Susitna River from the Chulitna River upstream to Devil Canyon
(Barrett, 1974). This work was continued and expanded into the Talkeetna
and Chulitna Rivers (Friese, 1975). It was not the intent of the Sport Fish
Division to duplicate work conducted by Barrvett and Friese, but to supple-
ment 1t with limnological data and to further study resident species and
wehitat areas not included in their prior and on-geing studies.

The mumbers of fish and/or species collected during the fishery studies
~12 not statistically significant in that the sample sizes or numbers
collected are inadequate to define specific population sizes. The samples
obtained are impertant, however, as they document the presence of a number
ol {ish species, seasonally, in both the Susitna River mainstem and tribu-
tary vaters.

The scasonal fisheries investigations have provided considerable insight
into 1) the extreme difficulty in assessing either summer or winter mainstem
Susitna River fish stocks due to high flows carrying debris and extreme ice
and snow conditions respectively, and 2) future study requirements necessary
to determine the significance and extent of the intra-system migrational
phenomenon exhibited by resident and anadromous fish species.

Winter:

Winter investigations to document the presence of rearing salmonid fry
in the mainstem Susitna River began February 10, 1975 and continued through
April, 1975.  The mainstem Susitna River was sampled with minnow traps,
i1l nets, and electroshocker at 11 locations between Susitna statiun and
the Parks llighway Bridge, a distance of approximately 50 miles, and two
locitions ahove Devil Canyon. Studies conducted during March and April,
1975 docimented rearing coho, chinook, chum, (0, keta), grayling, sculpin
(Cottus cognatus), burbot (Lot lota), whitefish (Coregonus sp.) and sucker
{(Catostomus catostomus) over-wintering in the mainstem susitna River down-
stream from the Parks ilighway Bridge (Table 1). The sampling sites and dis-
tribution findings are also plotted on aerial photogranhs in the Appendix
of this report.

Minnow traps were installed in Montana Creek, ncar the thrvee forks,
and Writow Creck, under the hiyhwav bridpe, during the first week of April,
FO75 when water with enough depth under the ice could be found to effectively
Frsnoa trap. Prior to this date, difficulty was experienced in finding
sutficient water levels under the ice to se* minnow traps in the tributaries.
Cive Deliy Varden {(Salvelinus malma) ranging from 35 mm to 142 mm were
trapred in v ilow Creek and four chinook frv ranging from 48 mm to 74 mm were
cantured i fontana Creek,




Table |.

bate
Feb., 10
Mar. 18

Mar. 19

Mar. 25

Apr. 10

]
[

Apr,

Apr, 28

Apr. 30

Results of Winter Fry Sampling in Mainstom Susitna River, Devil's

Location

Directly off mouth
of Sheep Creck

2.% miles south of
Montana Creek

2 miles south of
Kashwitna River

bivectly off mouth
of Deshka River

Dircctly off mouth
Montana Creek

Directly off wmouth
Caswell Creck

2.2 miles north of
Willow Creek

100 yards down-
stream Jay Crech

100 yuards down-
stream Deadman Crv.

S50 yards upstroon
Montana Cy., mouth

susitna Station

5 wmiles south of
Parks Hwy. Bridge

Canyon Project, 1975,

Saupling

_Method Sampled

6 Minnow Traps 24
6 Minnow Traps 72
6 Minnow Traps 72
12 Minnow ‘iravs A8
8 Set Lincs 48
4 Minnow Traps 48
6 Minnow ‘lraps 48
25 Minnow Traps 192
12 Minnow Iraps 48
1 Gill Net 48
6 Minnow Traps 24
1 Gill Net 24

Flectroshocker

Electroshocker

Flectroshochker
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*54 - coho salmon, KS-chinook salmon, CS-chum salmon, S-sucker, GR-grayling,
Wi whitefish, BB-burbot, SC-sculpin



Minnow traps and gill nets werce installed in the mainstem Susitna River
above Devil Canyon from April 21 to April 24, 1975. A gill net and 12
minnow traps were stationed 100 yards deneream from Jay Creck for 24 hours
with ncgative results. Six traps and one gill net were placed 100 yards
downstream from Deadman Creck [or 12 hours, also w1th0ut capturing fish.

The most successful winter sampling tochnique for the Susitna River
appeared to be the backpack eicctroshocker. However, this technique 1s
limited to late winter after certain areas hecome ice free and before high
silt laden flows begin. Minnow traps wero not as elfective during the
winter as during the sumer because fish /e lethargic in cold water and may
not enter the trap as readily. Thus, s&mp}es collected may not be indicative
of fish mumbers present at any given site. There is a nced for testing of
more eflective trapping or fish collecting deVitﬁb during the winter season.

Surmer:

Summer investigations of [ish species inhabiting the mainstem Susitna
River began June 17, 1975. PFollowing a reconnaissance and gencral familiari-
zation trip to identify potential sampling sites, a base camp was established
on the Deshka River near the confluence with the Susitna River. Yeginning
the week of June 23, 1975, a crew of two biologists spent four days each week
through July, 1975 sampilng for rearing fish in the mainstcem Susitna River
from the Parks Highway Bridge downstream. The results of this {ive week
sampling period indicate the following: 1) Anadromous salmon {ry, rainbow
trout, and grayling are scarce in the silt laden water of the mainstom
Susitna River during this time of year and, 2) whitefish, sculpin, and suckers
were commonly captured in the turbid Susitna River. Two coho fry, 50 and
69 mmn in Jength, were captured at a sandbar ncar the mouth of Sheep Creek and
two chinook fry, 59 and 60 mm in length, were collected downstream of
Willow Creek. With the exception of these four fry, no other salmon fry,
rainbow trout, or grayling were captured in the Susitna River when the silt
load was high. The reascns {or the scarcity of salmonids in the mainstem
Susitna could be attributed to a preference for clearwater by thesc species
ancd the outmigration of chinook and coho salmon smolts, pink and chum salmon
fry betore sampling cfforts were initiated. The only sampling techniques
which proved fecasible for collecting fry during the high flow period of the
susitna River were hand seines and dip nets. Cill nets were ineftfective
because ob drifting Jdebris in the river during the high summer flows. The
backpuck electroshocker 1s also wunsatisiactory when turbidity is high be-
cause alfected fish cannot he scen or captured.

On August 6, 1975 the base canp wos moved Urom the Deshka River to
Gold Creek.  Sloughs in the Gold Creek area nnd wpstream to Dovil Cianyon
wore sanpled for fish tn conjunction with the limological study. Results of
the tfish collections are shown in Table 2. Seining was conducted at four
sites in the mainstem Susitna between (oid Creelh at Portage Creek with
negative results,

Winter and simmer obscrvations of reaving iy o the Suzitna River lend
‘g)rmf'i to the hypothesis that sabmontds migrate lowostrean {rom fributarics
E ving the fall to overwinter in the Susitnu and rcetarn to the tributaries
dur ing the spring.



Fish Collected in Sloughs Between Talkeetna and Portage Creek,

Table Z.
Devil®s Canyon Project, 1875,
Slough Species Number Fish
Date " Number "‘Collected “"Collected T'Size  {(mm)
Aug. 13 11 Chinook 1 53
- Grayling 1 56
Sucker 1 49
13 Grayling 1 46
Whitefish 1 37
Aug. 14 15 Chinook 4 43-53
16 Whitefish 1 50
19 Whitefish 5 39-45
Aug. 15 20 Chinook 10 52-66
Grayling 2 43,62
21 Grayling 2 56,58
W, rrefish 5 35-48
Aug., 19 17 Coho 2 35,48
Grayling 3 33-865
Burbot 1 59
Sucker 1 52
i3 Chinook 4 51-55
Coho 4 29-54
Grayling 1 53
Whitefish 3 48-53
Burbot 1 49
Sucker 2 47,54

=



Arctic gravling are the most common resident recreationally important
species indigenous to the Susitna River Basin. Grayling occur in the
majority of fresh water tributaries of the Susitna River, both upstream and
Jdownstream of the Devil's Canyon Dam site, and were documented specifically
in those immediate downstream tributaries of Portage and Fourth of July
crecks, ad Indian River.

An age-length frequency of 33 grayling collected from Portage Creek is
presented in Tables 3 and 4 as general indication of grayling size and age
composition.

Arctic grayling exhibit intra-system migraticns and a need exists for
caprehensive studies of these seasonal movements and their significance to
detemine the overall effects of the potential loss of any of their aquatic
habitat.

All five species of salmon utilize the Susitna River and all are
equally important. The Sport Fish Division recognizes the chinook and coho
salmon as having the greatest potential for satisfving future recreational
needs. The Commercial Fish Division studies pink, chum, and sockeye
{Q. nerka) salmon and reported on these species in their section.

A rumber of key tributaries of the Susitna River were selected for
chinock salmon escapement during 1975 (Tables 5 and 6). It should be noted
these escapement counts do not constitute total numbers, but indicate
relative abundance and depict the importance of the Susitna River as an
avenue of access, Upstream impoundment may affect the migration cf fish into
hey spawning streams. Prior to impoundment the magnitude of anadromous
salmon escapements should be enumerated totally.

Benthos

Species diversity has become widely used as an indicator of water
quality. Diversity indices may be applied to any blotic commmity bhut have
hud widest application with the benthos. Such indices relate the number of
Linds of organisms to the total number of organisms and to the mmber of
individuals of each kind. Undisturbed natural communities are assumed to
have a high diversity; that is, a relatively large number of species, with
no spectes having disproportionately large numbers of individuals, (Lind,
1974y, Diversity is considered to be a sensitive bioassay for assessing
cniviromnmental stress (Cantlon, 1969; Wilhm, 1670). The diversity of a
cormanity is a meaningful parameter which can be measured (Warren, 1971).
warren anphasized the importance of diveresity in defining the envirommental
irmacts of changes to a system, To properiv assess impacts, a diversitv
index should be computed, using identical methodolopy, before. during, and
after construction.

In order to use a species as an indicator organism, its envivomental
povadroments must be reasonably well defined within rather narrow tnnits
ClcLov, 1974) . 1t has been demonstrated that presence of species in the
ovders Ipheneroptera and Plecoptera in streams indicate unpollored waters,
sembers of hoth these orders were observed on rocks in the impound:ent arca
of the snsitna River during the late winter tield trip, Anril 21 throuth

At 24, 1975 and downstream of Devil Canyon throuchout the sumner,



Tadbla 3. Age Anslysie of Crayling Saasplad fims Forraze Craek, Davil's
Canyon Prajeal, Auguad 12, 1975.
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Table 5.
fro.cat, 1975,

——— = —— L Saes e e e e e

Stream

Deshka River Systenm
Alexander Creek .Systen
Lake Creek System*
Talachulitna River *
Peters Creek*

Canyon Creek*

v

Total

Table 6.
Project, 1975.

West Side Susitna River Chinocok Salmon Iacapement, Devil

Fo Canyon

Helicopter
Counts

4,737
1,878
281
120

East Side Susitna River Chinook Salmon Escapement, Devil's Canyon

Helicopter

Strcam Aerlal Counts

Fixed Wing

Willow Creek
Little Willow C
Kashwitna River
Shceep Crech
Goose Creck
Montana Creek
Chunilna Crecok?

reek

Fast Fork Chulitna River#* -
Middle Fork Chulitna River® -
Prairie Creek®* -
Indian River -
Portage Croecek ~
Total 237

Total A1l Counts

*Not o dirreect trmibutary to Sositno River; howeve
€«

Susting as oo pathway to arrive at these rivee.,
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Acerial Counts

[RITERS

Ground Counts

177

775

1,192
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Benthic invertebrates were sampled during the summer season with eight
artificial substrates (Tables 6 and 7). Substrates were placed in the main-
stom Susitna River one mile upstream from the Deshka River, 100 yards upstream
of Willow Creek, and immediately above Gold Creck. Waterfall Creek and

Fourth of July Creek, which are clear water tributaries of the Susitna, werc
also sampled. All Iocatzons with the exception of Fourth of July Creok were
sampled with two artificial substrates for a period of 30 days. Fourth of
July Creek was sampled by hand holding a screen (36" x 36") and stirring the

suhstrate xmmcdistely upstream.  Aquatic insects collected in both the
Susitna and tributaries are typical of clean cold water streams in Alaska.
Due to the restricted time frame available for this study and report pre-
paration, uquatic invertebrates are keyed onlv to. family.

Limnology

The linnological study was initiated March 26, 1975 establishing
swiple sites on the Susitna River and all major east side tributaries from
the Parks llirhway Bridge downstream. Water samples were collected on a bi-weekly
basis at the bridge crossines of cach tributary. DParamecters measured were water
temperature, pil, turbidity, conductivity, total alkalinity, total hardness, and
dissolved oxyvgen.

Temperatures werce also wonitored with Rvan Themographs (Model d-30° r.)
in the Susitna River, Birch CGreek, and Willew Creck. 1t is interesting to
note the similarity in temperature trends between the Susitna River and note
the similarity in temperature trends between the Susitna River and tributaries
(Figures 1, 2, and 3). For cxamile, both the Susitna River and Willow Creek
measured 32° F. on April 1, 1975. A slow wamming trend was observed in both
rivers until Miv 14, 1975 when temperatures of both rivers were measured at
anprax1mat v 349 B, A steady upward trend occurs after May 15 until the
maxinun terperoture was reached in mid- July. The maximum water temperature
in the Susitna River was 55.5° F. July 12, 1975. Willow Creck exhibited a
maximun of 569 F. during the period .July 7 through July 10,1975. Maximum
and mininmun daily water temperatures monitored by the themmographs are
presented in Tables 9 and 10. The temperature remained relatively stable in
both rivers between July 15 and August 30, 1975, fluctuating between 489 F.
and 539 . The water temperature begun to decrease by September 5, 1975 and
was 459 F. in both the Susitna River and Willow Creek on September 23, 1975
when the thermopraphs were removed.

Last wide tributaries of the Susitna River downstream from the Parks
cor iy Brndee do onot have lake svstems present, but are the result of
suriace and subsurface runott {rom the surroundlng mountains and foothills.
Mentaral Creck, Sheep Creek, Goose Creek, Caswell Creek, Kashwitna River, and
Lattie Witlew (r@ek tampexatures were takun biweekly nrd trends were con-
ciorent with measurements of the Susitna River and Willow Creek (Figures 4-11).

. “q

Rirch Creeh was selected as o thermograph site to collect température
deta on a creek draining a lake. Birch Creek is the outlet of Fish Lake and
gripties into the Susitna River upstream of the Parks llighway Bridge. It also
Jiffered from the tributaries downstream of the Parks Highway Bridge by having
fess oradient and volume. 'Temperatures weyre considerably warmer in Birch
Creel, as suspected, reaching a high of 69° F. on July 10, 1975 (Table 11).
Lentic enviromments have the capacity to retain heat, resulting in different
theral patterns than lotic enviromments. Lakes also act as a buffer by
stabilizing (Muctuating flows, The thermal patterns and stabilized flows in
the sutlers of lakes benetit productivity.

.
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Aguatic Invertebrates Collected in Clearwater Tributaries of the Susitna River, Devil Canyon
Project, 1975,
Location Crder Family No. Collection Method Collection Dates
‘ Trichoptera Sericostomatidae 1 Hand Screen Aug 13
y Creek Rhyacophilidae 4
Rhyacophilidae 1
Dipteria 1
Plecoptera Perlodidae 5
Perlodidae 7
Ephemeroptera Heptageniidae 6
_ Baetidae 3
Turbellaria 1
Diptera Type 1 5 Artificial Sub- Aug 7 - Sep 7
Type 2 4 strate basket
Type 3 1 r2)
Type 4 10
Type 5 2
Type 6 3
Plecoptera Perlodidae 17
Ephemeroptera Baetidae 1
Cligochacta Type 1 13
Type 2 1
Gastropoda 5
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Table 9. Maximum and Minimum Daily Water Teimperatures (“F-"Ryan' Thermo-
graph, Model D-30) from the Susitna River at Parks Highway Bridge,
Pevil Canyon Project, 1975,

Temperature Temperature Temperature
Date Max, = Min, Date - Max. Hin, Date =~  Max. Min.
Jun 20 49.0 - Jul 22 51.5 51.0 Aug 23 53.0 -
21 49,0 - 23 51.5 - 24 53,0 52.0
22 49,0 48,0 24 51.5 - 25 52.0 -
23 47.8  47.8 25 51.0 - 26 52.0 -
24 48.8 47,8 26 52.0 51.0 27 52.0 -
25 49.0 - 27 52.0 - 28 52.0 50.0
26 49.0 - 28 52.0  51.5 29 50.0 48.0
27 49.0 - 29 51.5 - 30 48.0 -
28 50,0  49.0 30 51.5 51.0 31 48.0 -
29 50.0 - 31 51.0 - Sep 1 48,0 -
30 50.0 49.0 Aug 1 52.0 5i.0 2 §3.0 48.0
Jul 1 49.0 - 2 52.0 - 3 53.0 49.0
2 19.0 - 3 52.0 - 4 52.0 48,0
3 49.0 - 4 52.0 - 5 52,0 49.0
4 49.0 - 5 52.0 51.0 6 50.0 48.0
5 49.0 - 6 51.0 - 7 48.0 -
6 50.0 "49.0 7 51.0 - 8 48.0 -
7 51.0  50.0 8 51.0 - 9 47.5 -
3 H2.0  51.0 9 51.0 - 10 %7.0 -
9 54,0  52.0 10 51.0 - 1] 47.0 -
10 55.0 54.0 11 51.0 12 47.0 -
1T . 55,0 - 12 52.0 -~ 13 46.0 -
12 55,5 54.0 13 52.0 - : 14 46.0 45.0
13 54,0  53.0 14 52.0 - 15 45,0 -
14 53.0  51.5 15 52.0 - 16 45.0 -
15 51,7 - 16 52.0 - 17 45.0 ~
X0 51.7 50.5 17 2.0 51.0 18 45.0 -
17 LU0 51.0 i8 50.5 - 19 45,0 -
15 52.0 - 19 50.5 20 45,0 -
1o “e.0 0 5100 20 50,6 - 21 45.0 -
20 G0 : 21 50.5 ~ 2 45.0 -
21 S0 - 22 53.0 - 5 45.0 -
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TABLE 10, Muximurm and Minimum Daily Warer Teaperatures (*F~ Ryan Thermoyraph,
Model D-30) from Wiilow Creekx, Devil Canyon Pryject, 1975,

“Temperature Teaperature Temperature
Date Max. Hin. Date Max, Min, Date Max, Min.
Apr 10 34,0 - Junt 5 43.0 37,0 Jul 31 56.0 -
i1 34.0 - 6 43,0 38.0 Aug 1 51.0 50.0
12 34,0 - . 7 44,0 38,0 2 52,6 51,0
13 34,0 - 8 44,0 39.0 3 52.0 51.0
14 34.0 - 9 44,0 38.0 4 53.0  51.0
15 34.0 - 10 43.0 38.0 5  53.0 -
16 34.0 - 11 43.0 39.0 6 51,0 -~
17 34.0 - ? 12 44,0 38.0 7 51,0 50.0
ig 34.0 ~ i3 44.6  38.0 8 50.0 -
19 34.0 - 14 45.0 40,0 ] 50.0 -
‘20 34.0 - 15 44,0 40,0 10 45,0 48.0
21 34.0 - 16 31.0 - ) 11 39.0 -
22 34.0 - 17 44.0 - 12 49,0 -
23 34.0 - - 18 44,0 - ) i3 49.0 -
24 4,0 - - i9 44,0 - s 14 51.0 48.0
25 34,0 - . 20 45.0 44,0 15 51.¢ -
26 35.0 - 21 44.0 43,0 16 51.0  43%.0
27 35.0 - 22 43.0 - 17 56.0 -
28 35.0 - 23 45.0 43.0 18 50.0 -
28 35.0 - 24 45.0 - i9 50.0 -
30 35.0 - 25 46,0 45.0 -20 50.0 -
May 1 35.0 - 26 50.0 45.0 21 50.0 -
2 35.0 - : 27 52.0 46.0 22 50.0 -
3 35.0 - 28 47.0 - 23 50.0 -
4 35,0 - 29 46,0 - 24 50.0 -
5 35.0 - 30 46.0 - 25 50.9 -
& 35.0 - Jul 1 48.0 46.0 2 58.0 -
7 36,0  35.0 -2 48,0 - 27 52,0 56,0
8 38.0  35.0 3 A47.0  46.0 28 48.0 -
g 35,0 - 4 51.0 46.0 29 48.0 -~
10 36,0  35.0 s 54.0 43.0 30 48.0 -
11 35.0 - ) 54.0 50.0 3 47.0 -
iz 34. - 7 56,0  52.0 Sep 1 48.0 47,0
13 ., 34,0 - 8 56.0 52.0 2 48.0 .
i4 34,0 - o 56,0 53.0 3 45.0 -
i5 36,0 35.0 10 56.0 54.0 4 48,0 -
16 36,0 35.0 11 55.0 52.0 5 47.0 44,0
17 36.0 - 1z 51.0 49,0 & 34.0 -
i8 36.0 -~ 13 £1.0  4%.0 7 44.0 42,0
19 9.0 36.0 14 51.0 - 8 44,0  42.0¢
20 40,0 35,0 15 50.0 48.0 9 44,0 $2.0
21 . 38,0 35.0 16 52.0 48.0 10 44,0 42,0
22. 38.0 50,0 17 52,0 - 11 43,0 -
23 42,0 37.0 18 52,0 51.¢ 12 45.0 40,0
24 42,0 33.0 19 51.0  49%9.0 i3 44.0 40,0
25 3¥.0 340 . 20 50.0 49.0 14 43,0 41,0
20 42,0 36,0 21 49,0 - 15 45.0 4% .0
27 40,0 LD 22 WL . 16 11.0 -
28 454 RPINY 2 SOLt o 4an 1 4.0 -
29 as.0 RTON] A EURE . 15 1.0
30 42.0 36.0 Lo 0.6 - 19 43,0 -
A1 46.0 3504 26 50.0 - 20 45,0 43,0
Juno 43,0 SN0 27 52,6 50,0 21 44.0 43,0
2z 42,0 40,0 28 52,0 - 22 45.0 &30
3 ar, o WD 29 51.0 = 23 45,0 44,0
4 42,0 38,0 306 50.0 -




fable ji. Maximum and Minimum Daily Water Temperaturcs (“F-"Ryan' Thermo-
graph, Model D-30) from Birch Creek, Devil Canyon Project, 1975,
Temperature Temperaturc , Temperature
Date Max, = Min. Date - Max. = Min. bate Max. Min.
Apr 11 8.6 - May 29 47.0 46.0 Jul 15 58.06 -
12 38.0  36.0 30 47.0  46.0 16 59.0 -
13 37.0 35,0 31 48.0 46.0 17 59,6 *
14 35.0 - Jun 1 50.0 48.0 18 58.0 -
15 35.7 35.0 2 51.0 - 19 590 -
16 35.5 - 3 51.0 - 200 58.0 -
17 35.5 - 4 51.0 - 21 590 5%.0
18 35.7 35.0 5 51.0 50.0 22 60.C  53.0
19 36.0 - 34.0 6 51.0 50.0 253 60.0 -
20 - 36.0 54.0 7 51.0 - 24 60.0 56.0
21 36.0 34,5 8  51.0 - 25 59.0 -
22 37.0  35.0 9 51.0 50.0 26 60.0  59.0
23 38.0  35.0 10 52.0 51.0 27  60.0 -
24 38.0 36.0 11 54.0 52.0 28 50.0 58.0
25 37.0  36.0 12 54.0 - 29 55.0 -
26 37.0 36.0 13 54.0 52,0 30 58.0 -
27 37.0 36.0 14 54.0 - 31 58.0C -
28 38.0 * 36.0 15 54.0 - Aug 1 60.6  58.0
29 38.0 36.0 16 54.0 - 2 59.0 57.0
30 38.0 37.0 17 54.0 3 56.0 -
May 1 38.1 35.3 18 54.0 - 4 60.0 56.0
2 39.0 36.0 19 54.0 - 5 59.0 58.0
3 40.0  38.0 20 55.0 - 6 59.0 -
4 38.0 - 21 56.0  55.0 7 59.0 -~
5 38.0 - 22 55.0 54.0 8 59.0 -
6 39.0 37.0 23 54.0 53.0 5 out - of order
7 38,0 36.2 24 55.0 53.0 16 out of order
8 38,3 37.0 25 55.0 - 11 sut of order
0 38.8  348.0 26 59.0  55.0 i2 out of order
10 8.0 - 27 5.0 57,0 13 out cf order
11 38.0 - 28 60.0  58.0 14 out of order
12 38.0 - 29 69,0 8.0 15 out of order
13 38.0 - 30 58.0 57.0 16 out of ordar
T4 58.0 - Jul 1 58.0 57.0 17 out of order
Ph 36,0 - 2 58.0 56.0 18 out of ouder
1t 28,0 - 3 58.0 56.0 19 out of orvder
. 59.0 - 4 60.0 500 20 out of order
[ 30,0 5 50.0 21 out of order
jo 30,0 6 62.0 50,0 22 58.0
24 39,5 7 62.0 - 25 55,0 Y70
2 40.0 ~ 8 64,0 62,0 24 57.0 56,0
2’ a0, 0 - 9 66.0 63.0 25 56.0
25 1.0 A0.0 10 69.0 66.0 26 56.0C
S 41.0 - 11 68,0 - 27 56,0 55,0
2 41.06 12 68.0 64.0 Z8 55.0 52,0
¢ 41.0 - 13 64.0 61,9 29 23,0 s2.0
2 43,0 41,0 14 61.0 59,0 30 52.0
28 45,0 430

i
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he highest, lowest and mean values of limmological data collected from

the Sus:tna River and east side trlbutarles downstream of the Parks Highway
Bridge urc presented in Table 12.

A more detailed analysis can be made by referring to Figu.os 4 through
11, which represent the six limmolegical characterisitcs measured in the
susitna River and seven east side tributaries.

tydrogen ion concentration in the tributaries exhibited a tendency to
rise during the summer (Figures 4 through 11). A similar vise is also evident
in the hydrogen ion data collected from the Susitna River at the Parks High-
way Br iuge .

Total alkalinity, represented in Figures 4 through 11, exhibited an
overall rise throughaut the summer months; oxcept in the \ashwzﬁna.szer,
which demonstrates a less distinct increase. The highs and lows varied
depending upon the tributary (Tahie 12>, although the maximm limits in all
Cases were no greater than %6 mg/ 1 ( atob. It appears the lower Susitna
River has a greater total alkalinity than its tributarvies.

“dardness, (Figures 4 through 11) shows a decrease {rom the end of March
to tne middle of May, Vor example, it dropped [rom 85 mg/1 CaCO3 to 17
mg/1 CaCO+ at Caswell Creek. This drop, in all seven lower Susitna River
?libliﬁzigb, Ippears to have occurred just as tne waters began to warm sig-
nificantly. As summer progressed, it appears the hardnC%q of these waters
remained relatively low and stable. The relative stability reflected in
Susitne River tributarial waters during the months Of Julyv and August 1is
gvident ir information presented in Figure 4. These comparisons demonstrate
a constant 55 mg/l CaCOz through July and August, whercas the relative
stability of tributarial waters ranges between 17 and 34 mg/1 CaCOz. It

would appear the tributarial waters have a consistently lesser degree of
hardness thim Lh@ Susitna River waters uzih the same reiativelry low suimer-
time constancy. Iributaries exhibited high late winter hardness levels.

Conductivity measurements !or the seven east side lower Susitna tribu-
taries {Eigurev 4 through 11} all reflect a similar decrease from late
winter to ear » stmner with 28 wunws/an reflecting the average low and

167 wnhos/cu ihﬁiiﬂg the average high, Once the minimum 5,eci{ic con-
ductance is reached {rom the middle of May to the middlic of June, a general
rise in conuuctanJe 1s obscerved during the suwmner months. Samples collected
on June 3?, reflect an abnormally high increasce in specific conductance,
which may boe artributed to extrame heavy rains prior to or during sample
(fiagtlon The busitng Rivey displays a substantiallv higher specifin

comdtuctance then that of the seven ecast side tributaries and o general
torease from eorly June through August.,

fhore PppeiTs t6 be no consistent frend in turbidity in all scven east

cebe oo rtna iver tributaries under investigation.  Both the Rashwitna River
it wel Creek demopst rated o incredase in turhi&i!;'ézann,‘11~\prxl o
S vaped s ancreass woes sipntiicantly greater n the hashwiina Rio
Decawe o ol rts cdecial origin. However, there was o high acgree of ({1 U@tﬂd"
cion e turondity an both streams, A similar {Tuctuation was demonstratced in
the roraining tive tributacics, i.c., Montima, Goose, Sheep, Little Willow and
Willon, o {wa$~ MFigures 4 throoagh 11}, Thes nipgh variability o turbidity can,

TR iifwé;uf:d3 he atrrilbriod to precipitation

i
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£ 12, Highest, Lowest snd liean Values of Limmologlcal Dats Coilected From The Susitna River and Seven Tributaries of the Suslina River,

Time Fatey Total
Pericd Tenporature Conuuctivity Turbidity Alkalinity Hardress
Culleozted {3 {ymhos/cm) (ST} il {r=g/1-CaCO3) g/ -Cali3)
1975 Harh Low Mean High Low Mean High Low Mean Hiex  Low Mean High leow Mran High Low Mean
Zositna River st ‘
Parie Highway Bridge 3726 - 8/18 13,0 0.0 8.2 210 14 126 i85 35 105 8.5 7.5 7.9 103 34 48 1206 51 105
Hontang Creek 325 - 8/18 4.5 0.6 8.2 s 2 48 27 0,3 4.9 7.5 6.7 7.2 63 17 31 51 17 25
Goose Creek 474 - 8fi8 12,9 0.6 7.3 17T 43 64 £.3 9.4 7.7 6.7 7.1 63 17 34 34 17 24
Shaep Creek 474 - 8/18 4.0 0.0 7.7 80 3D 46 31 1.0 4.3 7.6 6.6 7.1 68 17 37 51 17 31
Caswell Creek 3/i4 « 8/18 16,5 0.0 10.5 175 30 62 28 1.0 5.1 7.6 6.6 7,2 68 17 42 86 17 36
Xashwitna Biver 4724 « B/18 13.0 6.5 8.9 77 37 53 110 7,0 38 7.6 6.9 7.3 st 37 39 68 17 37
Little ®illow Creek L34 - B/1B 14.0 0.0 6.8 73 W 4} 15 1.2 2.8 7.% 6.6 7.0 86 17 38 51 17 27
Rillow Creek 3/26 -« 8/18 14.0 0.9 6.7 162 26 73 20 6.5 3.6 7.7 0.6 7.2 sl 17 39 6o 17 37

#ote: This data was collscted blweekly frum each of the tributsries during the time frame indicated. This s generai information only, o more cetailed
enzlyslis can be made by referring to Figures 4 through 11,



Turbidity in the Susitna River was relatively low at 55 Jackson turbidity
units duriag May and June (Figure 4). On July 7 a substantial rise to 170
T.U. was measured and a peak of 185 J.T.U. was rcached on August 18, 1975.
The maximm rcading for east side tributaries below the Parks Highway Bridge
was 110 J.T.U. in the Kashwitna River on August 18, 1975.

“
e

Data collected by the U.S. Geological Survey on three Susitna River
cast side tributaries provides a limited means with which to compare data
collected in this study between. March and September, 1975, (Table 13).

With respect to Montana Creck, the available figures would tend to
support temperature, pH, hardness and specific conductance as determined in
the field during the summer of 1975. Sheep Creek figures cannot be compared
due to the time frame in which the one set of data was collected. With re-
spect to Caswell Creek, temperature and specific conductance are the only
parametcrs which fall closely within the range of U.S. Geological Survey
data. Hardness and pH are significantly Jdifferent from more recently collected
data. :

The base camp was relocated from the Deshka River upstream to Gold
Creek on August 6, 1975 to collect limnological data on the Susitna River
and tributaries closer to the proposed dam site.

Data collected at four tributaries, i.e., Fourth of July, Gold, and
Portage creeks, and Indian River, are shown in Table 16. Because only a
single sample was collected, no trends are observable. One tributary, Gold
Creek, does differ from the remaining tributaries, however, in that it re-
flected a significantly higher pH, total alkalinity, and hardness. No fish
populations were found in Gold Creek other than a (ew grayling, at the mouth.
A probable reason feor the absence of fish is a placer gold mining operation
approximately 6.5 miles up the Gold Creek Canyon. Tindings for Fourth of
July Creek, Indian River, and Portage Creek are within the range of para-
meters investigated on the lower portion of the Susitna River tributaries.

Chemical and physical parameters collected at twe, locations along the
susitni River at Portage Creek and Gold Creek are presented in Tables 17
and 18, All data were collected on four different days and will be valuable
for futurce comparative analysis. Hardness and tctal alkalinity may be con-
sistent within specified limits at both Cold Creek and Portage Creek.

Conductivity, in many previous cases, tended to increase over the spring
anct summer months; although later winter-cearly spring findings have demon-
stated an unusually high specific conductance. This same apparent trend
appoars true for the Susitna River at Sunshine, although data is limited,

ihe freshwater sloughs adjacent to the Susitna River, as identified by
Barrett (1974) and Friese (1975) between Talkectna and Portage Creek are
pipertant salmonid hubitat. These sloughs are used lor both spawning and
rearing and could be greatly affected by changes in the flow regime.

Lable 19 10 a compilation of field investigations rellecting the Iimmo-
fooical date coltected on sloughs 8 through 21, along the Susitna River from
wigtst 7 through 14, Tnoall cases, except slough 12, theve were {ish fry

[
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TA3LE 13. A Complilation of U.5. Geological Survey Limmological Dats of Specific Concern, Collected From Susitna River Tributaries,

dMontana Crock

B
Lt

Sheep Creek

Caswell Creek

Suspended
Hater Specific Sedimont
Temperature  Conductance  Discharge  Susponded Discharge
Pare 9] {urhos/en) {cfs) Sediroat {Tons{Day)
/1771 7.4 24 2,280 205 1,260
3/9/71 9.5 24 3,590 163 1,758
8417771 8.% 43 376 2 20
§/51/72 16.5 47 182 - -
97267172 4.5 37 606 - -
374172 - 63 - o -
9/8/72 13.5 54 23 - -
ef2L/iz 4.9 51 33 . -

Eﬁ

'

7.2
7.4

6.3

7.5

6.8
7.2

Dissoived Dissolved
Orthoe Nitrate &
Nitrate Harlness Prhosphate hditrite
{mg/1-N03)  {mg/1-CaCO3) {eg/i-P}y  {mg/1-30725503)
1,00 15 - -
- 17 ,00 .05
- 13 .11 03
D.36 25 - -
.- 20 .05 .00
- 19 02 .00




Table 14, Water Quality Analysis-of Samples by the U.S. Geological Survey
" Central Laboratory in Salt Lake City, Utah. Collected March 25,
1975 from the Susitna River at Sunshine.

Alk, Tot (as CaCOz) mg/l 71 NO,+NOz as N Diss rg/1 0.21
Bicarbeonate mg/1 86 "~ Phos Ortho Dis as P ng/1 0.04
Calcium Diss mg/1 29 Phosphate Dis Ortho mg/1 0.12
hloride Diss . -. mg/l 21 "Potassium Diss . ng/1 2.1
Color ~ . 0 Residur Dis Cacl Sum mg/l 137
Conductivity : 242 Residue Dis Ton/Aft - 0.19
Fluoride Biss mg/1 0.2 Residue Dis 180C mg/l 141
Hordness Noncarh mg/1 20 - - Sar . SRR ¢ J
Hardness Total ~mg/l 91 - Silica Dleolved mg/1 8.2
Iron Dissolved ug/1 10 ~ Sodium Diss : mg/l 11
Magnesium Diss . ng/1 4,5  Sodium Percent = . .20
Manganese Dissolved ug/l 0 Sulfate Diss - mg/1 17
Nitrogen NHf as N tot mg/l 0.05 Nitrogen Tot Grg N mg/1 0.18
Nitrogen Tot as N mg/1 0.42 Nitrogen Tot KJD as N mg/l 0.23
Nitrogen Tot as NOz mg/l 1.9 NO,+NOg as N Tot mg/l" 0.18
' : ~ Phosphoyus Tot as P mg/l - = 0.01
- Cations . " . Anions
_ : mg/l  meqg/l T mg/1 0 meq/l
Calcium Diss . 028 1.448 Bicarbonate 86 - .1.410
Magncsium Diss - - 4.5 0.371 Chloride Diss - 21 0.593
Potassium Diss 2.1 0.054 Fivoride Diss g 6.2 0.011
Sodiun Diss 11 0.479 Sulfate Diss o T 17 0.345
. . NO,+NOgz as N D - 79.21 0.015
Total 2,349 _ Total 2,381

Table 15. Compiled Data of Interest Collected by u.s. G¢G1001cal %urVQy
from Yhe Susitna River at Sunshine.

Specific x Suspended

Conductance Sediment
Date Pt | (umhos/em) = C (me/1)
772771 7.5 138 1,040
72/ 7.5 131 ' 1,140
8/11/71 9.0 170 3,510

24
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‘Figure 4. {Cont.) Limnological Data Collected from the Susitna River at
the Parks Highway Bridge, March 26 to August 18,
Devil's Canyon Project, 1975.
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Fig. 5.

WATER TEMPERATURE-°C

¥

Limnological Data Collected from Montana Creek at the Highway
Bridge, March 26 to August 18, Devil's Canyon Project, 1975.
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CONDUCTIVITY - uMHOS/CM

{(Cont}.

Limnological Data Collected from Montana Creek at the

Highway Bridge, March 26 to August 18, Devil's Canyon Project,1975.
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Fig. 6. Limnological Data Collected from Sheep Creck at the Bridge,
March 4 ‘lThrough August 18,.Devil's Canyon ['roject, 1975.
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Fio. 6. (Cont). Limnological Data Collected from Sheep Creek at the
Bridge, March 4 Through August 18, Devil's Canyon Project, 1875.

VITY - uMHOS/CM

TURBIDITY = JTU

{
I
i,

T

uc
oL
L)
1
§

i)
2N
N
T
—

30 Ty Vr Ty be A T

h 8 ]
; s/ T 8/4 -
4/30 s/ /2T WSl 8/18 »
DATE-1975 \ el

CONI
Y

~

=

]

=~

&

|

U ) AN RS N S S s S |
a4/4  w/1e e/ w7 844
+/30 w27 8/27 WM 8/is

DATE -1975



Fig. 7. Limnological Data Collected from Goose Creck at the Bridge.
March 4 Through August 18, Devil's Canyon Project, 1875.
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Pig. 8. Limnological Data Collected from Caswell Creck at the Bridge,
March 26 Through August 18, Devil's Canyon Project, 1975.
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Fig. 9.

Limnological Duta Collected from the Kashwitna River at the Bridge,

April 24 Through August 18, Devil's Canyon Project, 1975.
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Fig. 9. {Cont). “smzmlug cal Data Collected from the Kashwitna River af;
the Qridge, April 24 Threugh August 18§, Devil's Canyon Project,i! 975
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Fig. 10, Limnological Data Collected from Little Willow Creek at the
Bridge, April 24 Through August 18, Devil's Caunyon Project, 31075,
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Fig. 10. (Cont). Limnological Data Collected from Little Willow Creeck at ‘
) N H O : SR R i
the Bridge, April 24 Through August 18, Devil's Canyon Project 1975,
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1

Pio. 1i. Limnological Data Collected frem Willow Creck at the Bridge,
Mavrch 26 Through August 18, Devil's Canyon Project, 1975.
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Table 16,

Limnological Data Collected from Four Tributaries of the Susitna River.

5, 55 0 i
Type of Dats

Date (1975}

Tine

Depth range {feet)
Water temperature (C)

Total alkalinity (mg/l as CaC03)
Hardness {mz/1 as (aCdjy)
Dissolveu oxygen (mg/i as Oy}

Tributary
Fourth of Geld Indian Fortage
July Creek Creek River Cresk
&/9 8/13 8/19 8/1¢G
4:13 p.m. 6:00 p.o. 11:50 a.m. 5:00 p.m.
1-3 .5-3 1-4 .5-4
14.0 12.0 9.0 8.0
7.5 8.1 7.5 7.5
34 120 34 51
17 160 34 34
9 11 11 11

Table 17,

Limnological Data Collected from the Susitna River Tmmediotely Above Gold Creek, August 1975.

pH

Table 18,

[ ————

pt\

Haydnes

hitrate

. ot o o b o | At . e, S e

8/13 8/18
Type of Data 6:00 p.w. 3:00 pom
Water temperature [C) 14.0 12.0
8.0 8.0
Total alkalinity {mg/1 as CaCOa) §5.0 86.0
Havrdness “ag/l as €aCosz) 94.0- 110.0
Dissolved oxygen {(mg/l as 03) 11.0 10.0
ﬁrthaphosphate {mg/l as ¥) - 0.04
. Hitrate {(mg/l as Nj * - . *0.01
" Hitrate {mg/l as N) - >8,.0
Turbidity {(FTU) 70.0 -
Specific conductance {unhos/cen) 165.0 <
Limnelogical Data Collected from the Susitna Piver Immediately Abaye Portage Creek,
Rogust 1975, R U S
§/12 8/18
Type of Data 1:10 p.m, 200 pom.
Water temperature {C) 13.0 11.0
8.0 8.0
Total dlr‘lxﬂlLy {mg/1 as CalOs) 68.0 94,0
s (/1 as CaCoyg) 63.0 103.0
Dissolv: d oxygen (mg/l as 05) 13.0 1; 0
Urthophosphate (mg/1 as P) 0,05 G.03%
Mitrite [uo/l as N) 0.01 g 0%
{me/1 as N) 0.5 0.
Turbidity (FTU) £5.0 190.0




soeobabaclogics. Lote Ceilecred From Pifteen Sloughs Along The Susitna Ri. .o Between Talkectna And Portage Creex,
. ! Total ‘ Di
Dato el -y Y e gy ] 1ing
fuce Depth Tern, Bottom Alkalinity Hardness
575 Ty ad e edd ol Ya
1978 Tire [fect) {C; Type?* ph (mg/1-CaClz) (mg/1-Cal0z) (m
e pr— frmmacho
1 R T E T - 13,5 5,82,G,C 7.5 86 68
. o g H o -
5 2/9 l1:i6pm .85 &.0 §,8a,6,0 7.0 51 68

192 /7 . - 5.5 M,S,C 7.0 68 68
o5 8/7 - - 10.0 1,5,0,C 7.5 86 100
i1 3/ 7 . 2,39 8.5  5a,C,C 7.5 103 120

8/7 - - 5.5 H,5,C,C 7.5 137 120

i3 S/13 $:25%pm 0.66 G.5 Sa,6 7.5 103 100
T4 &/ ' . 1.46 9.0 $,8a,6,C 7.0 68 - 51
m 1.03 17,5 §,%2,6 7.0 51 34

:26pm 0.50 7.0 5,6,C 6.5 51 ' 34
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N Dovncis zieel oota Collectod from the Impoundment Area of the Susitna River Near Jay, Watana,
2 Teacouan Creeks, bevil's Canvon Project, April 24, 197:.

Jay Creszk Watana Creek Deadman Creck
s oI Data (100 Yds. Downstream) (3 Mi, Upstream) (100 Yds. Downstream)

Sovth Surface Surface urface
Lt Terraroture (0D 0.0 0.0 ' 0.0
R 8.0 7.5 7.5

oval Alkalinity (mg/1 as (aC03) 102.6 162.6 51.3
irdness (rmg/l as CaCCx) 119.7 136.8 68.4
1% e2 Orvaen 13.0 13.0 13.0

Torhodiey 070 0.5 0.5 0.4
coodnctivity Lemhos/om) 280 255 220




rresont, including grayling, burbot, rainbow trout, whitefish, coho, and
chneok salmon.

ixcept for slough 12, total alkalinity measurements ranged from 51 mg/1
S/ aagug lHardness values ranged from 34 mg/1 to 120 mg/1 CalO=.
Disscived oovoen measurements ranged from 7 to 10 p.p.m.

tor

Pable 20 shows the results reveal no alamming readings and are charac-
teristic of undisturbed Alaska rivers,

the section of the Susitna River between Devil Canygn and Talkeetna
will be most adversely affected by flow regulation of a hydroelectric dam.
This rection ol river has not had a systematic limnological study conducted
ol vear-round basis. An expanded limnological study is nccessary to
ful b understand the present characterisitcs of the Susitna River.

CONCLUSION

The Muaska Department of Fish and Game has not conducted studics of
Ctnodogical characteristics or indigenous fish stocks of the mainstem
tortno Raver prior to 1974, Thercelore, comparative data are cither minimal
JUonon-existent,

this fisheries study documented anadromous and resident [ish fry utilizing
the Susitno Biver for rearing during the winter when the water is silt free.
Ptoappeac the majority of salmonids migrate to freshwater tributaries and

]

cthoer poriphery areas of the Susitna River when the silt leads increase dur-
e the swmer., this undefined migration warrants additional study which
sheald cotompr to define specles composition of the Susitna River on a
seasontt basi.. The section of river which will be most affected is
divectiv dowistrewn of the proposed Devil Canyon Dam site. A limited amount
ol samp by o resident Pish stocks in this arca revealed populations of
praviie dnoa'l tributaries except Gold Creek. The timing in which these
cayiing s other resident [ish utilize the Susitna River i1s not known, and
houid be o wment ol

The tramdorical aspoct o this study contains mportant basceline data
hat should ©o contnued and expanded in order to document changes in water
B st ol wing bmpoundment . It has become apparent during this study
thal one oiocae mere eritical areas which require additional research is
corinatean oo Dhowe s Mintmuan seasonal flows should be estuahilished through

4o

couc ol teoapsure aceess inand out ol sloughs for fish,
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POTENTTIAL IMPACTS

tuliowing is a list ol impacts the Pisheries Divisions of the Aluaska
Hopoa tment of Fish § Game has compiled. This is not necessurily a complete
list, as other impacts may become apparent during the course ot the study.
Eovirommental impeocts will occur both up and downstrram‘from the da@S, Two
phases o developnent of the hydroelectric facilitics will occur: ;}} the
construction period projected to extend over a ll-year period, and (2) the
operativn of the fucility. PEnvirommentul impacts oi this project will be
1) thos. occurring during the construction period, and (2) those occurring
during the post-construction period which constitutes the entire life of
the project.

Construciion Period Jwpacts

Construction of rhe dams will necessitate the diversion of the Susitaa
Rives from its natural coursc. The major eflect during this peried is ex-
pected to be an increase in silt load due to construction activities. 7This
decrease in water quality mav cuuse the follewing impacts:

t. Discorientation of adult salmon returning to their home streams may result
in a decrease of fish production in the upper avcas of the river.

<o Chaase in substrate composition in sloughs resulting in decreased
spawining and rearing area. Chumn and sockeye salmon are known to
utilize these arcas for spawning.

o back of clearwater conditions during fall and winter months limiting
trv from utiliving the mainstem Susitna River for rearing.

4. Degradation of water quality resulting in possible alterations in the
aquitic food chain. Some orders of insects, important food items for
salmen fry, may be unable to adapt to the changed water quality.
Recdiwed Flows associalod with 1illing of the reservoir may L Ceuce
downstream spawniag habitat and could alter (ish distribution below
Jdan. During the low (low construction period a substantial risk of
water pollution lrow concrete pouring, oil spiliage, etc. will he
present.,

fr, ceaoction dnorun ol satmon could foliow reduction ol low (Pern, 1973).
codueine flows could result in reduced aocess Cor saimon utilasing
O Upper strean areas,

Fost-tonstruction lmpicts

I carbidety - The susitng Ruver currently carries « heavv load of placial
bt spring and sumer.  The river's wuter is clear during fall and
winter ponths.  lwpoundment will result in increased turbidity and
il biads yearv-round.  Also, turbidity may be increasced if there is
peautrost i the area (Afton, 1975). This condition may constribut. |

faabr oty of Iry to utilize the miinsten (or rearing.
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b.  wbecreased summer turbidity wllows greater light penctration which
would encourage more primary production. Rate of zooplankton
development may not nccessarily be increased duc to possible
lower temperature in April-May period. Rearing salmon depend on
wooplankton stock at this time.

c. Influence of bedrock on impoundment water quality may affect
{isherics (Duthie and Ostrofsky, 1975).

. Increased mortality duc to decreased swmer turbidity resulting
in higher predation success.

¢c. Decreased spring and sumner turbidity would likely Tinit downstream
sigration to the darker hours, therchy extending the downstream
inivration periods further than at present since some migration
oceurs in the turbid waters during daylight. There is cvidence
sugegesting that increased time to migrate increases YOuly
salmon mortality (Ceen, 1975).

Tewperature - Normal temperature regimes will be altored by impoundment.
Yarious cffccts may be scen.  These include, but arc not limited to:

a. Any change in downstream fall tempcratures could aliect spawning
success of salmon., Therce is evidence that relatively high tem-
peratures are associated with poor returning runs (Geen, 1975).

b.  Chauges in the incubation period of salmon eyss and incubation
conditions.

C Premature {ry anergence and seaward migration duc to increascd

rate of development could result in increased mortality becausce

the migration may occur prior to the warming of estuaries and the

development of estuarine zooplankton populations.

d. Vitceration of the normal thermal regime would chanpge the overall
pooductivity ot the river, which could add extrome stress to ry
popularions.

e.  Swwner temperature decrease could affect upstream migrationa! tire
tor adult salmon.

. Chunees in the aquatic food chain, due to the inability of some
orpastsms to adapt to even slight thermal alterations.

Chemico b and Physical Parameters.

a.  supersaturation of nitreogen and oxyeen depletion resulting
from stratification and spillapge arce possible, tupacting Jown-
stream fishes for an unknown distance,

b. Increases in dissolved nitrogen gas can also be dite to air vented
into turbines to reduce negative pressures during weckend periods
ot sustained Jow genevating levels (Rugples and Watt, 1079

»
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c. Dams slow water transport which gives more time for the
biochemical oxygen demand to consume available oxygen, thus re-
dvcing dissolved oxygen content. Dissolved oxygen levels will
probably be altered due to changes in river conditions. Low

levels could preclude the suvival of fish in downstream
slough areas.

d. Conductivity, alkalinity, and pH can increase after impoundment
construction (Geen, 1975).

Py

. Orpanic Debris

a. Debris has a time frame of 100-200 years, reduced with time,
resulting {rom forest drowning.

5. Flows

a. Altered lake levels may result in flooding, slumping, erosion, and
general shorcline degradation. Littoral zone changes affect
fisheries.

b. Changed ice regimes can also affect river and lake shorelines.
A change in water quality can be expected due to erosion and
sediment processes from altered water levels, flows and ice
regimes, (Dickson, 1975).

¢.  Changes in substrate composition of spawning areas due to lack of
natural scouring; this would also affect winter survival of eggs.

Jd.  Decreases in water levels during June and July will affect adult
access to spawning areas.

¢.  Reduced discharge during summer could alter upstream migration of
salmon.

[, Reduction of flow could affect survival of young salmonids moving
to saline water during April-May. Seaward migration is directly
rclated to river velocity and therefore could extend this period,
(Ceen, 1375).

Reduction of normal spring and summer {lows could result in a

decrease ol fry recaring habitat and could leave out-migrating
smolts stranded.

RECOMMENDATIONS

Before the full effects of this project on fish and wildlife are identi-
fied, considerable studies are necessary which will be both long term and
CuLl iy, Yﬂllﬂwin} 15 o bricel resume of binl@gi«@l studies and investigational
poudls vequired prior to final definition of impacts rewulting from mmmumin@m
ol the Sesatnn River at beval Canvon and Watana.

] ﬁw chorough hydrologic study is essential. T
onducted in ¢lose coordination with ADEGG, t

s H"Mh?WLii}hﬂﬂ to be
1w .5, Corps of Engineers,

FaN



U.5.0.5., and other appropriate agencies. The following is a partial
Fiot of necossary information:

Po Curree: unregulated flows and projected regulated {lows.
Foamorature regimes.
Turbidivy and sediment Jdata.

o antie ipeted physical changes to the natural locations, on a
seasonal basis.

A fJ’Ui}bhﬂule ishery study to address adult and juvenile salmonid

abundance, distribution, migrational patterns, and age composition by

SpeC e iuz arcas hoth upstrean and downstream of the proposed Devil
Canyo am.

e Couk Tniet fishery is ol mixed stock and presents many problems for
vts vooper munagement.  Total escapement data by species is not avail-
uhit tor th~ Susitna River drainage. Until total escapement into the
drodange i oJdetermined the value of the salmon stocks in the upper
mu;~tn4 River cannot be evaludted. Spawning ground surveys demonstrate
tie dmportaace of this area to chum and pink salmon.

Dot collocred wince July 1974 provides bLaseline intormation only.
Coneralioat tons may be made, but sufllicient information 1s not avail-
able ty determine full impacts of dam construction dnd operation upon
the vl o Intense investigational projects shouid he initiated in
the studv wres te provide pre-constrvition data to adequately evaluate
pussible Lipacts.

LI A s tady of asiected habitar areas witl be conducted in conjuiction with
the tiier oy program,  Productivity and limiting tactors can be de-
fiocd by o horoueh lLMﬂU7wVLCdl stuly. Physical, chemical, and
n;ufmv; al  onditions of the Susitna River and other affected areas

shonsd oo cuaninea, Specific concerns are:

co Chromes dnoquality and quantity of spawning habitat both upstream
vl dvwne trean of the proposed dam sites as a result of ra) flow
Lot oreceases, (o) nundation of upstrean arcas and ic) cffects
ciopecsodic pool {111 and drawdown.

apon the habitat and fisheries resource directly as a
poooe o Deonstruction e tivities,

i ot oanvreased e use resulting from uproved airr and
pocos o oo upon hothe the susitna River drainage and adjacent
oo hyaes,

; covccorenmental assesswent of transmission line systen to determine
el ts of stream crossings upon resident and anadromous fish
populoations and habitut during both construction and subsequent

G ond b mapntenance.
Cobrthe e viomation on biologioad study proposals yelor to the
ot o s, Fishoand Widdtite service AH@ oS, Ay Corps

Voo s ob e cmber THL 197N
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APPENDIX

The aerial photographs ‘n this appendix show the sample sites (fish,
limnological, and benthes) used in this study. The exact site was located
under the letter which denotes the vype of sample ... A, R, B, or L.

There is approximately a six-mile stretch of river near the Sherman
arca not covered by aerial photographs. With the exception of this stretch,
the river is completely covered by photographs from Devil Canyon Jownstrean
to the mouth. The scale from Gold Creek downstream is 1:63.3060 und the
scale upstream from Gold Creek is 1:30.000. These photographs were tuken
in July, 1975,

LEGEND

A - Adult Tish RS - Red balmon

R - Rearing iish CS - Chum salmon
B - Benthos sample site PS - Pink salmon
L - Lymological studv points RT - Rainbow trout
W - Winter collection GR - Grayling

S - Summer coilection BV - bolly Vorden
KS- hing saimon B - Burbot

SS- Silver salmon W - Whitefish
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