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QACKGROUND:  FISIE AND WILOLIFE STUDIES RELATED TO SUSITNA RIVER HYDROPOWER
PROJECT

Reainning in the 1950's, the U.S. Fish and Wildlife Service has conducted
nreliminary investiqations of the fish and wildlife specias in

the Susitna basin reaqlon and its tributaries. The reconnaissance

studies were in response to the potential for hvdronower development in the
gpper basin. Additionatl studies have been conducted hy the Alaska Department
af Fish and Game to collecf basellne aquatic, bioloaical and water
qualify/quanfify da+a in fhe Devil's Canyon/Watana nr0|ecf area.

The following paraoraphs summarize the preliminary U, S Fish and Wildlife
Service reoorts of the Upper Susitna.Basin.
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Lsz_n.mrw OF REPORTS AND smmr—:s‘

|. U.S. Fish and Wildlife Service, A Preliminary Statement of Fish and
Wlldlife Resources of ‘the Susitna Basnn in Relation to Water Develooment 195,40/

B_QJ_?F'“_S' 1952. | . .

C::) U.S. Fish and’ WTldlife Service A Proqress Report on the Wildlife

Resources of the Susitna Basin; 1954,

This report is a genesis for future evaluation, and includes averaqge
harvest and monetary value of species by calculating the game harvest
of the Susitna Basin as a percentaqe of the total Alaska game harvest.

3. U.S. Fish and Witdlife Service A Proqress Report on fhe Fusherv — SaT
Qesources of the Susitna River Basin; 1954. ZLSﬂSD

In 1956, the Bureau of Reclamation resumed detailed feasibility

studies of the Devil Canyon, Denali and Vee Canyon dam sites. In

order to keep pace with their investigations, the Fish and Wildlife

Service beaan detailed studies 6f project affects. The result --

three more proqress reports, 1956, 'S7 and 'S8 field investiqations.
=

<::> U.S. Fish and Wildlife Service, Progress Report, 1956 Fielid Invesfigafioggj

Devil Canyon Damsite, Susitna River Basin: 1957,

This report includes stream surveys of tributaries downstream from
Devil Canyon, and of Jay Creek located upstream. Information is very
general for Gold Creek, Indian River, Jack Long Creek, Portage Creek
and Devil Canyon. The objective of this study was to determine the
extent anadromous species utilize the watershed and the magnitude and
distribution of resident fish populations. Work durinqg the (956
field season was devoted to test nettinag.
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" (:Z? U.S. Fish and Wildlife Service, Proqress Report, 1957 Field lInvestinaty
vil Canyon Damsite and Reservoir Area, Susitna River Basin; Anril 1959, %

This renort includes investiqation of the streams upstream of
the proposed Devil Canyon damsite. from Deadman Creek to Jay
Creek. Gill nets were set to survey the species and location
of the anadromous and resident fish popuiations.

(&) U.S. Fish and Wildlife Service, 1958 Fiald Investiqations, Denali
and Vee Canyon Namsites and Reservoir Areas, Susitna River Basin:
June 1959,

The renort includes information on trapping pressure, qame harves
stream surveys, fish collections on the lower sections of most st
and aerial insnections to count aame. -

In 196N and 1965 the Fish and Wildlife Service prepared detailed repor
under the authority of the Fish and Wildllfe Coordination Act .
(48 Stat., 401, as amended; 16 U.S.C. 661 et seq.). These reports are
annotated in detail in the Wildlife Section of this Bibliography. Th
are as follows: : : :

(i:) U.S. Fish and Wildlife Service, A Detailed Report on Fish and Wild{
Resources Affected by the Devil Canyon Project; May 1960

m U.5. Fish and Wildlife Service, A Detailed Report on Fish and Wildlife:
j Resources Affected by the Vee Project; February 1965. .
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PREFACE

1. The Fish and Wildlife Service is authorized under Public
Law 732, 79th Congress (the amended Coordination Act) to investigate
all Federal water-development projects to determine their effect on
fish and wildlife. The law recuires that recommendations based on
these investigations shall be made an integral part of azny report sub-
mitted by any agency of the Federal Government responsible for engine-
ering surveys and construction of such projects., The Fish and Wildlife
Service directs its investigations of water developments toward three
goals: (1) prevention of loss or damage; (2) mitigation of losses;
and (3) enhancement of values.

In Alaska specific authority is also conveyed by the White
Act, approved June €, 1924, which provides in part as follows:

"Sec, 3. That it shall be unlawful to erect
or maintain any dam __ in any of the
waters of Alaska at any point where the
distance from shore to shore is less than
one thousand feet ____ with the purpose
or result of capturing salmon or preventing
or impeding their ascent to the spawning
grounds ___ M

2. Long~standing recognition that the primary use for
salmon streams is for maintenance of the fishery--Alaska's number
one basic industry--makes it imperative to examine closely any pro-
posed conflicting uses. Outside of Alaska there are streams where
uses such as navigation, power production or irrigation have long
been recognized as priority uses. In Alaska the reverse is true
and development affecting the fishery have a direct significance in
the basic economy of the territory.

3. This is a preliminary report based on the Bureau of
Reclamation's basin-type report titled "Susitna River Basin," dated
June 30, 1952. This report considers primarily the Devil Canyon
Dame-the one most likely to be constructed in the near future.
Secondarily, comments are included relating to the other dams proposed-—-
those included in the long-range plan but nobt proposed for immediate
construction.

4. The Fish and Wildlife Service should be advised of
any alterations in the proposed plans so that the effects on fish
and wildlife resources may be considered.

5. Studies of a preliminary nature have been conducted
on the present fish and wildlife resources of the Susitna River
Basin. Because of the limited available information on the present
fish and wildlife resources, an additional period of study should
precede the initiation of any development in order that a complete



analysis of the project's effects may be made and necessary measures
devised to prevent loss or damage to fish and wildlife resources.

6. The investigation reported could not have been per-

formed without the generous assistance of many interested persons
and agencies.

ii



DESCRIPTION OF THE PROPOSED FROJECT

1. The Bureau of Reclamation has under study a plan extending full
hydroelectric development te the entire Susitna River Basin. This plan
would impose a series of 19 potential damsites of which onf°the hydro-
electric project on the upper Susitna River is under consideration for
the immediate future. These dams are listed in Table I.

2.’ The power damsite, knewn as Devil Canyon, is approximately 3
miles above the confluence of Portage Creek at river mile 134. The in-~
formation supplied by the Bureau of Reclamation indicates that the dam
will be a concrete arch-gravity structure with an approximate height of
crest above stream bed of 500 feet. It will bhave side channel spillway
equipped with six 36'x50!' radial gates, with an approximate initial
power plant capacity of 232,000 kw.

3. The approximate stream gradient at the prepgsed damsite is 19
feet per mile. Drainage area above the proposed damsite is 5,830 sq.
miles. Engineering data on the Devil Canyon reservoir can best be

illustrated in the following manner.

Max. Min, Avg,
Capacity (100 AC.-F.%) 2,510 616 2,020
Acra (Acres) 15,200 6,400 13,400
Depth at Dam (Ft) 492 291 455
Length (Miles) 26 14 2y
Average width (Ft) 4,800 3,800 4,600

*These amounts include reduction in capacity to allow for
estimated sediment deposition over a 100 year period, assuming
no upstream reservoirs cn the main stem.

Note: The above data are based on initial development of only
Devil Canyon Reservoir and Power Flant.

1



Rev, 5-23-52

TABLE I
BASIC DATA ON SUSITNA RIVER BASIN
FOR USE BY THE FISH ARD WILDLIFE SERVICE
River Approx. Drainage  Approx. Approx.
Miles Above Stream  Area Above Res, Area Res. Length
Site Stream  Mouth of Gradient Site At Max, At Max,
’ Susitna At Site Wat. Surf. Wat. Surf.

River (ft/mi) (sq. mi.) (acres) {miles)
Denali Susitna R. 242 8 1,240 8i,000 32
Vee " no 200 1y 54,180 23,000 21
Watana n mo 165 10 5,210 15,400 22
Devil Canyon " n 134 19 5,830 15,200 26
Olson " n 131 10 6,020 210 3
Susitna Station ﬁ " 22 2 19,300 106,000 16
Tyone Tyone R. 244 2 L0 30,000 2k
Partin Chulitna R. 134 23 960 1,04L0 5
Lucy n no127 18 1,030 2,500 7
Tokichitna " H a7 9 2,560 45,000 13
Trapper Talkeetna R. 123 34 720 3,600 8
Greenstone " mo117 58 800 1,000 6
Granite Gorge n L & 43 830 650 5
Keetna u W 101 18 1,240 4,700 11
Bearpaw " "oog5 12 1,720 1,400 é
Sheep River Sheep R. 108 14 390 1,600 15
Skwentna No, 1 Skwentna R, 117 25 560 2,200 53
Skwentna No, 2 " vo106 25 1,C70 4,900 10
Talachulitna " i 77 10 2,240 22,000 13



L+ The Tyone River reservoir damsite‘is located a short distance
downstream from the outlet of Tyone Lake,‘at river mile 244. Detailed
engineering data are not yet available; however, preliminary information
supplied by Reélmnation indicates that in the Tyone damsite area the
stream gradient is approximately 2 feet per mile. The drainage ares
above the damsite comprises 4&0 square miles having an approximate
reservoir area at maximum water surface of 30,000 acres. The approximate
length of the reservoir at maximum water surface is 24 miles.

5. The Denali reservoir will have a drainage area of 1,240 sqg, miles.
It will have an approximate reservoir area at maximum water surface of
84,000 acres with an approximate length at maximum water surface of 32
miles, The stream gradient at damsite is 8 feet per mile,

6. Three additional‘sites are proposed on the main stem of the
upper Susitna River above the Devil Canyon site and will undoubtedly
be considered for future development when the demand for more power
arises,

7. In the long-range plan of extending full hydroelectric develop-
ment to the entire Susitna River Basin, the Bureau of Reclamation
proposes six dams in the Talkeetna watershed; 3 on the Skwentna River;

4 on the Chutetna River and one on the main stem of the Susitna River,
22 miles upstream from its mouth.
¢. Engineering characteristics of the proposed dams and reservoir

are shown in Table II.
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BAS{ DATA ON SUSITNA RIVER BASIN ¢

- -
wy;}é/ [ FOR USE BY THE FISH AND WILDLIFE SERVICE (SHEET 1)
Based on ultimate developmant of all reservoxra and power plants

( Tabulabion-gimnils

TABLE NO. II
: Site
¢ Denali : Vee ¢ Watana @ Devil ¢ Olson ¢ Sugltna : Tyons
t : : :  Canyon H s Station ¢
: : : : 3 : :
Location{river miles above : : : : 3 : :
mouth of Susitna) s 242 : 200 : 165 13 : 131 s 22 1 2
: H : : $ : :
Stream : Susitna tSusitna Sugitna @ Susitna $ Sugitna: Susitne : Tyone
H : H H s H H
Purpose t Storage H s { t : ¢ Storage
2 For Power : Power ¢ Powsr ¢ Power : Power : Power s For Power
H $ s H 3 : H
Elevations above Megels H : : H H : s
Full pool : 2560 3 2275 : 1835 + 1417 ¢ 920 ¢ 140 1 2388
Mine pool : 2360 : 2090 : 1670 s 1195 : 920 95 1 2358
Stream surface : 2360 s 1860 s 1470 s 925 t 870 W s 2358
: s H : : : :
Reservoir : 2/ ¢ : : s : :
Full pool capacity (100Ca.f.) : 5700 ¢ 2820 ¢ 2240 s 2930 : 5 ¢ 34,50 : 800
Full pool arsa (acres) : 84000 $23000 115200 £15200 t 210 ¢ 106000 30000
Min, pool capacity (1000a.f.) : 0 : 480t 530 t 640 : 5 720t 0
Mine. pool area (acrea) 3 0 : 6000 ¢ 6300 -+ 5700 ¢ 210 : 28000 ¢ 500
H : : : : : H
Design : : : : 3 : H
Dam type ¢ Earth : 3/ ¢ Concrete:Concrete  iConcrete® Earth ¢ Earth
Spillway type 30ff~channel, :Overflow,:Overflow,: Offpchannel;Overflow: H
i gated : gated ¢ gated ¢ gated tgated 1/ ¢ 1/
: : : : t : t
Power plant location : None t AL dam At dam ¢ At dam $ Ab dam : AL dam ¢ None
: 3 : : H s H
Min o flow below dam (cCefesel @ 0 2 1/ : 1/ : 3500 t 3/ t 1/ : o
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B DATA ON SUSITNA RIVER

4

BASIN ¢

FOR USE BY THE FISH AND WILDLIFE SERVICE (SHEET2)

S&s%d on ultlmate d@velopm@nn of all reservoirs and power planus
Loy btk AT I IR, W e ‘-,—‘.v‘j.,i't‘

TABLE NO. II CONT,.

H g Site
$ Partin ¢ Lucy :Tokichitna: Trapper :Gresnstone: Granite : Keetna
: $ : : H : Gorge ¢
Location (river miles above mouth of : 134 s 127 : 97 s 123 « 117 ¢ 112 . 101
Susitna) : : : : : : :
Stream thulitnathulitnathulihna :Talk@@hna Ta&keetna fTalkeetnai Talkeetna
Purpose ; Power ; Power ; Power ; Power ; Power ; Power ; Powser
Elevations above m.s.l. : 1205 ¢ 1105 : 625 ¢ 1610 1410 . 1210 . G40
Fufl pool s 1160 s 1020 : 560 : 1520 1320 ¢ 1090 : 790
Min. pool s 1105 : 915 s 85 ¢ 1410 ¢ 1210 940 ¢ 605
Stream surface H $ H : : H H
Reservolr H : : H \ : . H " H s
Full pool capacity (1000 a.fe) : 48 ¢ 131 ¢ 2550 ¢ 255 i< : L N
Full pool area (acres) s 1040 : 2500 ¢ 45000 . 3600 ¢ 1000 . 650 . &700
Mine pool capacity (1000 a.f.) s 14 s 120 530 53 ¢ 16 : o 170
Min. pool area {acres) s 500 1 LLO ¢ 1BOOO . 1170 ¢ 330 s 220, 2300
Design : : : H : : H
Dam type :Concrete:Conerete: (oncrete : Barth or:Concrete ; Concrete;Concrete
: : 2 : Rock : : :
Spillwey type Y AV A VAR ? AR VAR VAN V/
Power plant leoagtion : At dam : At dam ; At dam . At dam ; At dam ; At dam ; At dam
Min. flow below dam (CofeSe) Y : 1/ : L . A . Y e L AV
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FOR USE BY THE FISH AND WILDLIFE SERVICE (SHEET 3)
Based on ultimate development of all reserveirs and power plants

(Tabulation similar to that shown in FWS Report on Rogue
River Basin, Oregon)

TABLE NO. II CONT,

: Site
: Bearpaw : Sheep :Skwentna:Skwentna:Talachulitna
H s River : Nowl : Noe 2 ¢
Location {river miles above : H : : s
mouth of 8usitna) $ 95 o+ 108 ¢ 117 ¢ 106 ¢ 77
Stream :Talkeetnas OSheep :Skwentna:Skwentna® Skwantna
Purpose : Power : Power : Power : Power °° Powser
Elevations above msi ; ; ; ; ;
F?ll pool : 605 ¢ 1040 ¢ 2000 : 81O 390
Min. pool : 560 ¢ 880 ¢ 920 : 685 345
Stremn surface : 500 3 690 825 : 535 260
Reservoir ‘ ; ; ; : ;
Full pool capscity (200Caefe) . w10 605 1hn3ts 645 2/ 860 2/
Full pool area (acres) : 4400z A600 @ 2200 : 490C ¢ 22000
ﬁlna pee} capacity (1000a.f.) 60 90 35 24 210 2/: - 240 2/
Mine pool area (acres) : 2200 ¢ 1650 ¢ 1000 : 2600 13000
Design ; ; ; ; ;
Dam type ¢ Barth  : Conecrete Concrete Concrete 3/
Spillway type i 1/ s L/ O VA T VA 1/
Power plant locatlon : At dam : At dam : At dam : At dam : At dam
Min. flow below dam (cefess) ; 1/ : 1/ ; 1/ ; 1/ ; i/



TABLE NO, II CONT.

®

BASIC DATA ON SUSITNA RIVER BASIN

FOR USE BY THE FISH AND WILDLIFE SERVICE

Notes
411 figures are preliminary and subject to revision.
Data not available at present time.

Includes a reduction in capacity to allow for estimated
sediment deposition over a 100-year period.

Combination section of concrete, esrth fill, and/or rock
£i13,



Aerial view of Devil Canyon damsite (lower
foreground) and Reservoir area above.



Aerial view of approx. location of Vee Damsite;

showing open hillsides, muskeg and spruce cover
typical of area.



DESCRIPTION OF THE SUSITNA BASIN

9. The Susitna Basin lies in south-central Alaska, north of the far-
thest inland projection of Cook Inlet, betweer latitudes 61° - 6L° and
longitudes 146° - 153°,

10. The lower is bordered on the south by the waters of Cook Inlet,
on the east by the Chugach and Talkeetna mountains, and on the west and
north by the Alaska Mountain Range., It has an aprroximate length of 125
miles and an average width of ¢0 miles which narrows to the north. The
total drainage of the basin comprises 19,300 sq. miles, From the main
stem of the river toward the bordering mountains the relief of the low-
lands increases, the tributary streams are more deeply entrenched, and
the flat and rolling topography of the lowlands gives way to the steeper
siopes of the foothills and they in turn to rugged glacisted mountains.
The floor of the lowlands is surfzeced with glacial deposits and stream
gravel and is dotted throughout with numerous lakes.

" 11. The topography of the headward basin of the Susitna River differs
somewhat from that of the lower basin. This area comprises 5,830 sq.
miles of predominately mountainous terrain. It is floored with a thick
filling of glacial moraines and gravel through which isolated mountains
project.‘ It is bordered on thes south by the rugged Talkeetna Mountsins,
on the north by the Alaska Range, and on the east by'thé flat and in-
conspicuous Copper River plateau.

12. The main stem of the Susitna River has its source in the Susitna
Glacier in the Alasks Range and flows in a meandering southerly direction
for approximately 75 miles over a broad alluvial fan and plateau. At

the coinfluence of the Oshetna River its course turns sharply westward



Looking downstream from Devil Canyon damsite,
showing rapids and river gorge:



for 75 miles through a narrow continuous canyon incised in a broad high-
level valley. The course for the next 125 miles is in a southerly dir-
ection through the lower Susitns Basin to Cook Inlet.

13. The principal tributaries head in high mountain glaciers and -
can be considered as fast flowing streams, excessively turbﬁlent in
the headward reaches but considerably calmer in the lower regioms,

14. The headwaters of the Yentna River basin have their beginning
in the glaciers of the Alaska Fange and flows in a general southeast-
erly direction for approximately 95 miles entering the Susitna River
at river mile 24. It is one of the largest “ributaries and has numerous
clear water feeder streams., Within the watershead are many clear water
lakes.

15. The Talkeetna River, which enters the Susitna River 80 miles
above its mouth, has its origin in the Talkeetna Mountains. |

16. The Chulitna River heads in the Alaska Range and flows in a
southerly direction, joining the Susitna at river mile 80,

17. The Oshetna River, one of the principal tributaries of the
upper Susitna basin, heads in the Talkeetna FMountains. Its course is
in a northerly direction for arproximately 40 miles, where it dis-
charges into the Susitna River at river mile 205, It is a swift flowing
stream with an average gradient of 45 feel per mile being steerest in
the uprer reaches and Iflatter in the lower region.

18, The Tyone River, which discharges into the Susitna at river mile
216, heads in the low and inconspicuous divide between the Copper and
Susitna watershed. Its numercus feeder stresms are clear slow-moving,

draining a multitude of clear water lakes. The main stem flows through



Upper Talkeetna River and Tributary - show-
ing valley topography and spruce-birch forest.



Three of the largest lakes in the entire Susitna Basin: Loulse, Susitna
and Tyone.

19. The Maclaren Hiver heads in the glaciars of the Alaska Range.
Its course is in a southeasterly direction and discharges in the upper
Susitna at river mile 228,

COMMERCIAL FEATURES

20. The Alaska Railroad is the only overland means of transportation
through the Susitna River Basin. The McKinley Park-Paxson Highway,
presently under construction, will pass through the headward portien
of the Upper Susitna Basin., Access to remote portions of the Basin is
managed either by air travel or by the fast-dying dog team method.

21. The population of the Basin is chiefly concentrated along the fail;
belt with scattered settlements of trappers and miners throughout the entire
Basin. The proposed project site is located approximaiely midway between
Anchorage and Fairbanks, the two largest cities in the Territory.

22. Most of the Susitna Basin is unapprepriated, unsurveyed, public 1ands,
23. The economic activities are chiefly in the lower 120 miles of the
basin along the railbelt. The commercial fishery tapping the Susitna salmon

runs is located in Cook Inlet., Placer gold, lode gold, tungsten and con-
struction materials are producsd in this arez, bul only in small quantities,
Coal and other minerals are present but have received little attention.
Portions of the lower basin are suited for agriculture but have not seen
develépmént as yet.

GECLOGY.

24, The Alaska Range to ths west and north and the Talkeetna Range to
the east make up the high perimeter of the Susitna River Basin. The Alaska
Range is made up of Paleczoic and Mesozoic sediments some of which have been

metamorphosed in varying degrees and intruded by granitic masses, The

10



Talkeetna Mountain Range with peaks up to 8,000 feet is made up of a gra-
nitic batholith rimmed on the Susitna Basin side by graywackes, argillites
and greenstones. Much of the intericr portion of the Basin is made up of
'fluvial—giacial overburden materials which were deposited in advance of
the great "Rivers of Ice" which carved the broad "U" shaped valleys through
which its rivers now flow, These materials overlie the Tertiary sediments
composed mainly of shale and sandstones with interbedded coals and lap the
Paleozoic and Mesozoic sediments and lava flows making up the lower reaches
of the mountain perimeter.

VEGETATION

25. The vegetation of the Susitna Basin is largely determined by the
climatie and geographic conditions. The floor of the lower basin is covered
with forests interspersed with low muskeg vegetation. The higher benches
are timbered, with occasional glades covered with redtop grass. The
mountain slopes are occupied by a dense growth of trees up to the elevation
of approximately 2,000 feet. Above the timberline there are scattered
thickets of alders and willows in large widespread meadows of luxuriant
redtop grass which often attains the height of 6 feet. Above this zone
the surface is mostly deveoid of vegetation except for moss, lichens and
flowers. Spruce, birch, aspen, ccttonwood, willow and alder are the most
common trees that are to be found in abundance in this region.

26, The common undergrowth of the forested areas consists of moss, ferns,
indian paint berry, high and low bush cranberry, devils club, wild rose,
buckberry; blueberry, huckleberry, currants, grass and wild flowers which
grow in abundance,

27. The vegetation in the upper Susitna Basin differs somewhat from

that of the lower Susitna Basin. The timber line is higher - ranging

1l



Aerial view of the Chulitna River showing typical
vegetation common to this section of basin.

Whistling Swan - Yentna and Skwenta Area



from 2,500 to 3,000 feet in elavation. The lowland, of swampy or poorly
drained gravel flats, is covered with scrubby low spruce trees. In a
few valleys of the tributaries the spruce trees grow larger, up to 2%
feet in diameter. Some birch, willows and alders are present in scatter-
ed localities but are not considered abundant. Redtop and bunch grass
are present, but only in a scattered state along well drained benches,
Much of the Basin is covered with muskeg and tundra.

CLIMATE |

28, The climate of the Susitna Basin is definitely diversified. The
latitude of the region gives it long winters and short summers and a
great variation in the length of the day between winter and summer.

29. The Lower Susitna Basin owes its relatively moderate climate to
the warmbwaters of the pacific on the south, the great barriers of the
Alaska Range on the north and west and the Talkeetna Range on the east.
The summers are of moderate temperature and have a large number of
cloudy days with gentle rains. The winters are cold, and the snowfall
is fairly heavy. Talkeetna has an annual mean temperature of 33.3° and
an average annual precipitatiocn of 30.74 inches. The entire lower Basin
may be considered to have similar climatiec conditions.

30. The upper Susitna Basin is separated from the coast by high
mountains and the climate may be characterized as having long severe
winters, moderate summers and little precipitation.

31. There are no records of the temperature and precipitation for
the Basin. However, it may be considered to compare favorably with Mt.
McKinley Park area, which has an average anmal precipitation of 13.69

inches and an annual mean temperature of 27.2°.

12



HYDROLOGY

32. Stream flow in the Susitna Basin is characterized by high rate
of discharge during the months of May, June, July, August and September
and by low flows from Octeber through April.

33. The high discharges are caused by rainfall, long hours of sun-
light causing the snow to melt and, during the latter part of the summer,
by the melting of the many glaciers. During this period, the streams
carry a heavy load of silt.

34. The period of low discharge is caused by the severe winters when
the temperature seldom rises above freezing. During this period the

streams are fairly clear and carry little silt.

" FISHERIES
PRESENT FISHERY

35. One of the foremost purposes of this report is to describe the
fishery of the Susitéé River Basin and to explain how these will be
affected by the Bureau of Reclamation's proposed plan. The fishes that
utilize the Susitna Basin can best be divided intc two groups; resident
and anadromous. The resident fishes are what the word implies while the
anadromous are those which spend a portion of their life in the sea and
return to fresh water to spawn. These runs so far as our knowledge
goes, are illustrated by the map, Fig. 1. Grayling, rainbow trout,
lake charr, dolly varden, whitefish, sucker and ling cod comprise the
principal resident population of the Susitna Basin.

. 36. The anadromous group comprises five species of salmon; red,
silver, king, chum and pink. Rainbow treut (steelhead) are also in-

cluded in this group.
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37. Commercial Fishery - Salmon posses a homing instinct and usually

return to the lake orAstream where their parents spawned. They ascend
the fresh water sireams from the ocean for only one purpose; to spawn,
and after the completion of this act they die. The young salmon spend

a portion of their early life in the féesh water before they migrate

to the ocean. When mature they return to the fresh water to complete
the cycle. The time required for the completion of this cycle in Alaskan
waters varies with each species. The dominant cyele for the red salmon
is 5 years, 3 to 5 years for the chums, 3 to 4 years for the silvers,

3 te 7 years for the kings and 2 years for the pinks.

38. In view of the length of time involved for salmon to cemplete
their life cycle, a period of 7 years of study are required in order that
a complete analysis of the Susitna salmon may be made.

39. The Susitnz River is considered one of the pre-eminent salmon
spawning streams of the Cook Inlet region. In order to fully evaluate
the importance of its salmon fishery, it is necessary to develop a brief
discussion of the economic importance of the annual salmon pack of Cook
Inlet,

40. During the 1951 season, there were 21 salmon canneries and 5
fresh and frozen salmon operators in business in Cook Inlet., Cook Inlet
annually produces approximately 6 per cent of the total salmon pack of
the Territory of Alaska. In the 1951 season, the Inlet produced well
over 10 per cent of the total Alaska pack. Approximately 60‘pef cent
of the Alaska canned king salmon is produced each year in Cook Inlet.

L1, From 1941 through 1950 the Inlets average annual case production
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of salmon by species was 137,320 cases of reds; 50,394 of pinks;
30,771 of chums; 31,034 of silvers and 28,772 of kings. The average
annual value by species is as follows: Reds $3,913,648; Pinks
$1,159,062; Chums $630,806; Silvers $636,197; and Kings $661,756.

42. The total Cock Inlet salmon pack had an average annual value
from 1941 through 1950 of $7,001,461. Of this total Cock Inmlet average
annual pack, it is estimated that the Susitna River produces something
like 60 per cent of the kings; 20 per cent of the reds; 30 per cent of
the chums; 20 per cent of the silvers and 10 per cent of the pinks;
having a total average annual value of something like $2,000,000.

43. The salmon begin entering the Susitna River in June and the
run continues well into the month of August. There is a fall run of
considerably less magnitude than the early run which is at present of
little economic importance.

44, During the past four years aerial and ground surveys have been
conducted in the Susitna Basin under the supervision of the district
resident Fishery Management Biologist of the Fish and Wildlife Service.
The primary purpose of these surveys is te determine the waters in the
basin that are used as spawning grounds and the species and numbers of
salmon utilizing them. A complete coverage of all the lakes and streams
in the basin has not as yet been realized. However, a majority of the
main tributaries have been surveyed by both the aerial and the ground
mebhod., Considerable stream clearance work has been accomplished in
the basin during the past few years by the ground survey parties. The
basin maps covering this report, Fig. 2, illustrates the dispersion of
the anadromous fishes by species and show the spawning areas listed

alphabetically as to their relative importance.

15



629°

£635° 1522 1519 1609 149° 148° 1479 146°
; I rl, ,1, I \
East FFK "51'.,:72 '\—\
Cantwell AL, A o
» A\ 27 = L) P
= .‘"-.‘." w E
\ /-\\ =\§\ L deZ Cr. L 'V/\ =
1 wet ' o~ N (v’ Z | 2
'J \l\‘(' / \\ ?Denuli o 4; J h vi !
| 'S i
| | il A L v Q | E |
‘\l / o@o i %’/'==; =~ ] Paxsons |
‘\ A 5 ’Cr‘l( g . e S ® gf \ Sportsmans
/ e Q) T S gD =~ Gu/kana \\ Lodge |
. ot 5 otand L & ACLP / # Lk. }
K \() > Midd’e Meiers
SUS)ITNA 0 / ) : o
MT RUSSEL 2 0° iy R o
\\_;\ i — @ 5 ; —?n
: .bcr- X @ < Ca Wesr Ss - &
. \ ¥ t °
: :..Sz‘ephan Lk Plarence 04/6* f \ ~(Haggard 9
: & \ s Lk. 2 £ S
T - Q \ & 9 £ =
i i \ E &
2 |\B J A T S \yoh Fish
ol | Ry Ve $ } @ 5 Lk. Sourdough
£ 17 )
N8 . < SN R TTyone Lk Q et N/
> A 0 g, < Ewan < Q
P FIN SL N B"A S o| Swsitna Lk 3 Lk. “; £ S
| g @ S ° \ X
[ BTN S > ‘ Crosswind =
TR i N we s YN\ Ve
"y : . petha @\ ., 5‘)‘6 [ Q Gulkana \
N & R Fish Lk & \—\ : 5 £ K9 ( i} “ /—/ N\ : \ )
i ] B..Question and Answe 6\,9 N @Y / »/ { ‘ E
L. ” [I k/‘——*\ N > 3 y
& : 2 @@@/ Monzay, cn $0 / S— /A\//\' =5 ?:Man _ Glennallen Q
X Q.‘ .I L | 0\) bw— '\'01\(‘;20 e Q
x| — LY ©
o B 6‘\2 y \ % i Sucker Lk A RIVER
b LS: | KASHW/T/W‘ 3 l AleN OL 62°
A g 3 7
k L\ S . e P RTL 2 o \$ 14g° 1437° 7 // T e K
< ; WE ¢
' ? A @@@ - /f Y v g pS JPOTENTIAL DAMS EXPLANATION b
| / A \ N \,\\:._- AND RESERVOIRS SPAWNING AREAS LISTED) AS
L N - . (0} i — / () susitna Station TO RELATIVE IMPORTANICE
/// @ ~ “\\ = .'-0? "L'V/'//ow | Olson (A) Chetatna Lake area
| ( :_- & ' s -.‘ '[SEGE"'-". r. ‘ Devil Canyon (B) Willow Creek area 16 o 16 32
/ O X % Willow . . Watana 0 Fish Laoke area HEEHHHEHHIT F =
I E /,)‘, l“ N A/izakﬂede" % @ (3 5hedr ' g Vee (D Red Shirt Loke area SCALE OF MILES
j \ N / & /)5 E— RivEr , b e elole s Shell Lake area g d
,‘ \\ = 2 N\ ¢ Ny | Denall Talkeetna River ares Fi-g€. 2. Priority Spawning Areas by Species
' i I LTI < ST e g % 5\{ Palmer Tyone
Lake \‘/Lufd B\ \ 3 | : Y Keetna SALMON SPECIES for Salmon
\ S(@(Svsiitna/ SootiRa AR Red
/ % 5 Granite Gorge @ King
' S e | ARM W Y Greenstone Silver e UNITED STATES
PARTMENT OF THE INTERIOR
‘ 0 /©, ,\’\V &-L ;;Z:penr.ver g gf’”km BUREAU OF RECLAMATION
) ) A ' bl g g ) ALASKA DISTRICT OFFICE
; o £ Sastin SUSITNA RIVER BASIN
| < Lucy POTENTIAL HYDRO-ELECTRIC
o 2 Aasiahuthd POWER DEVELOPMENTS
j ® e B nas Talushulitna
! Skwentna No.2
e 2 . / cookx INLET { Skwentna No.|
153° 152° 1510 160° 149°




45, Salmon are known t¢ run up the main stem of the Susiina River
as far as the confluence of Portage Creek which is approximately 3
miles belew the proposed Devil Canyon damsite, Portage Creek supports
a run of kings, silver and chum salmon.

46, Sports Fishery--Besides being regarded as one of the pre-eminent
salmon spawﬁing streams of the Cook Inlet region, the Susiina drainage
supports a sports fishery of considerable eeonomic importance.

47. Rainbow trout, grayling, dolly varden trout, and lake charr are
the principal fresh water game species native to the watershed. Salmon
are highly prized as a sport fish by anglers fishing these waters. Precise
knowledge of the relative abundance and distribution of the game species
in remote sections of the basin is lacking, however, reports from anglers
returning from fishing expeditions to these remote areas indicate that
there is a wide distribution of these game species and that they are
abundant.,

48, Because of the inaccessibility of the major portion of the water-
shed, only*partial utilization of this resource has been realized.
Streams and lakes aleng and adjacent to the railbelt have thus far carried
the greatest burden of the ever inereasing fishing pressure. During the
sumner months the Alaska Railroad runs a "Fisherman's Special® train te
the Susitna basin in order to accommodate the mass weekend exodus from
Anchorage and vicinity. Recent developments in air transportation has
made it possible to reach remote areas in a few hours where it formerly
took days and weeks. Daily flights are made into the basin by commercial
air services from Anchorage, Fairbanks, Palmer and Talkeetna to accommo-~
date the increasing number of anglers. The completion of the McKinley

\

Park-Paxson Highway will allow access by‘automnbile to the headward
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portion of the basin. This new highway will open a portion of the upper
Susitna drainage to motorists and recreaticnal fishermen.

L9. As previously stated and as illustrated on the dispersion map,
Fig. 1, the runs of the anadromous fishes terminate at the confluence
of Portage Creek. The impetuous waters which pass through the narrow
75 mile canyon above Portage Creek evidently is barrier enough to prevent
the anadromous fishes from utilizing the headward basin as spawning
grounds,

50. The Lake Louise area has excellent potentialities as a recreation-
al arca, The Alaska Command at present is contemplating enlarging their
present rest camp at Lake Louise to a sufficient size to accommodate
large numbers of military personnel and their families. Their plans
also call for the construction of a highway from the Tazlina Glacier
Lodge on the Glen Highway to their camp on Lake Louise, Il is ewident
that, with this development, the fishery of Lake Lounise and adjacent
waters will be subject to greater concentrated fishing pressure from
both the military and ‘civilian anglers,

51. It is apparent that there will be an annual increase in fishing
pressure in the Susitrna Basin and only with a proper management progranm,

will the present fishery rescurces be self-sustaining.

FUTURE FISHERY AFTER PROJECT COMPLETION

Devil Canyon Dam

52. The Devil Canyon Dam would be built to produce hydroelectric
 power, and in all probability would be the first development in the

basin. The construction of this unit would have little harmful effect
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on the existing fish population within its zpne of influence. Table
I11 shdws unregulated and regulated runoff below Devil Canyon Dam in
average cubic feet per secgnd.

53. Since the anadromous fishes cannot utilize the upper Susitna
waters above the confluence of Portage Creek, the proposed development
in the above waters would not result in loss to this fishery resource.
The Devil Canyon reservoir can be expecied to support a fishery only of
minor importance because of the tremendous fluctwations in water levels.
Regulated flows and expected reduction in sediment conteant of the dis-
charge waters below the Devil Canyon Dam should develop new spawning
grounds for the anadromous fishes and improve the habitat of the
resident fishes.

Tyone Dam

54. The proposed reservoir development on the Tyone River would
result in a loss to the present sport fishery of the involved area.
Areas that #re now utilized by the preéent fish population for spawning
would be partially destroyed. The dam would be a block to the migratory
fishes. Considerable damage would result from contemplated draw-down
during the winter months and materially alter the present sport fishery
in Tyone, Susitna and Louise Lakes. Unless equal minimum flows are
maintained and are equivalent to the present natural flows, serious
damage may be done to the fishes inhabiting the waters below the dam-
site.

55. The relationship of Tyone Dam to Devil Canyon Reservoir has a
bearing on the over-all effect upon fish and wildlife habitat. If both

are required for full power development, project effects will need to
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Rev, 5=-23=52

TABLE IIT

ADDITIONAL BASIC DATA ON D®VIL CANYON RESFRVOIR

FOR USE BY THE FISH AND WILDLIFE SERVICE

Runoff Below Devil Canvon Dam in
Average Cubic Feet per Second

Unregulated Runoff Regulated Runoff

Month Max. Min. Avg, Max. Min. Avg.

Ir. Ir, Ir. Yr. ir. Ir.
Oct. 7,560 2,620 4,850 7,560 4,110 4,890
Nov, 3,130 1,090 2,020 4,230 4,340 4,250
Dec. 2,280 780 1,460 4,160 4,340 4,210
Jan. 2,280 780 1,460 4,230 4,520 4,320
Feb. 1,680 580 1,080 4,810 5,260 4,970
Mar. 2,260 780 1,460 L,460 5,070 4,680
April = 2,350 810 1,510 L,760 5,700 5,280
May 18,150 6,300 11,740 8,200 5,80 1,780
June 28,910 10,030 18,700 26,440 5,660 8,250
July 34,020 11,800 22,000 34,020 4,920 21,220
Aug. 30,240 10,490 19,560 30,240 4,550 19,560
Sept. 20,320 _7,0,0  13,1.0 20,220 1,490 12,140
TOTAL 12,850 4,450 8,310 12,850 4,900 2,310

Note: The above data are based on initial development of only Devil
Canyon Reservoir and Power Flant
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be re-evaluated on this basis,
Denali Dam

56. The proposed Denali reservoir development on the main stem of
the Susitna River would bave little serious effect on the present fishery
resources of that area. It is doubiful that a fishery of any great
importance would develop in the reservoir because of the glaciﬁl nature
of the streams. The relationship of this reservoir to Devil Canyon and
Tyone may require evaluation of all three as to over-all effects on fish
and wildlife,

Talkeetna River Proposals

57. Five dam sites are proposed on the main stem of the Talkeetna
River, a major tributary to the Susitna River. Talkeetna drainage
represents approximately 22 per cent of the red spawning area in the
Susitna drainage and 30 per cent of the king and silver spawning area.
It also supports a run of chum and pink salmon besides a sports fishery
of great importance. The development of one or more reservoirs on the
main stem of this river would result in blocking salmon runs of con-
siderable importance, as well as being harmful to the existing sports
fishery.

Skwentna River Propasais

58, Three dams are proposed along the main stem of the Skwentna
River. The Talushulitna Dam would block salmon runs of considerable
economic value, Red, silver, chum, and pink salmon utilize the waters
above the proposed dam site. The two proposed develppments upstream

from the proposed Talsuhalitna Dam would involve the fishery resources
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Aerial view of Denali Reservoir and Damsite. Damsite in
foreground, Alaska Range in background, Reservoir area
shown above.



to an undetermined extent.

Chulitna River Provosals

59. Four damsites are proposed on the Chulitna River, a major
tributary of the Susitna River. Development anywhere along the Chulitna
Rivér wonld involve the fishery resources of that area to an undetermined
extent.

Susitna Station Dam

60. _The proposed Susitna Station dam would be located 22 miles up-
stream from the mouth of the Susitna River, This dam presents the great-v
est fishery problem of all the developments proposed by the Bureau of
Reclamation. Virtually all of the anadromous fishes would be blocked
from their natural spawning areas in the upper reaches of the river.

It is conceivable that they might pass over the Susitna Station Dam

by ﬁeans of a costly fish ladder, but a high percentage of young fish
structure

migrating seaward would be destroyed as they pass through the outlet/ of

the dam., The construction of hatcheries would involve tremendous

expenditures, with no assuranee that such a program would be successful.

61. The construction of the Susitna Station Dam would most seriously

damage the most valuable resource of the entire Susitna Basin.



DISCUSSION

62. The salmon fishery of Cook Inlet is largely dependent on the
Susitna watershed as a spawning ground. The imposition of snother
use on this River should be planned for the least interference with
the existing resource. The construction of low dams across rivers
are barriers to the migrating salmon, and high dams, over which salmcn
cannot successfully be transporte&, block access to the streams and
lakes that were formerly utilized by their ancesters. The Susitna
salmon in their spawning migrations spread to most of the lower Susitna
tributaries. Any developments on the main stem of the Talkeetna,
Skwentna, and the Chulitna rivers would seriously damage the present
fishery. The development of the Susitna Station dam would completely
block the entire spawning migration into the basin.

63. There are two compelling reasons for eliminating the lower
Susitna and tributary dams from the proposed plan: The existence of
alternate power sites and the need to perpetuate the fishery.

6. Considering salmon primarily, the upper Susitna dams would
not affect this fishery since the runs, so far as present information
goes, do not extend this far upstream. Considering the sport fishery
and wildlife the effect of the uprer dams is not fully known. Con-
struction of the Devil Canyon Dam of itself will affect fish and
wildlife habitat to a minor degree; a minor loss of habitat within
the reservoir and a slight stream improvement downstream.

65. MNo further study is considered necessary on the Devil Canyon
proposal; however, the other upper river dams will require additional

biological investigation. If the three major upper river dams, Devil
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Canyon, Tyone, and Denaliiio be interrelated units of one hydro-power
system then the fish and wildlife evaluation should encompass all
three.

66. It is doubtful that significant sport fisheries would develop
in most of the proposed reservoirs because of the great fluctuation
of water levels. However, it is possivle that a few of the impound-
ments might support a trout or grayling fishery of some value. Water
level fluctuation limits considerably the production of bottom’dwelling
organisms, upon which trout and grayling feed. Aquatic vegetation
along the margins of the reservoirs seldom become well established
when great water level fluctuations occur. Greater productivity and
fertility of the reservoirs can be realized by keeping the water
level fluctuations at a minimum, a method of operation unsuited to
hydro-power reservoirs,

67. Recreational pursuits such as hunting, fishing, camping and
rhotography have increased several fold in the past decade in Alaska,

Assuming the trend will continue, necessary recreational spobs must

be kept proﬁinently in mind in basin planning.
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PRESENT WILDLIFE CONDITIONS

Caribou

68. The range of the Nelchina caribou herd lies in the Susitna
Basin in the Talkeetna Mountains and east. This group is one of the
most important big game herds in the Territory because: first, it is
restricted to a definite range and does not indulge.in long migrations
as do the more northern herds; second, the Nelchina area is reasonably
close t& the center of population such as Anchorage, Falmer, and
Fairbanks; and third, the Glenn highway and the McKinley Park road
make the region accessible to hunters who only have automobiles for
transportation.

69, The Nelchina caribou herd formerly numbered about 10,000
animals, but by 1948 the pepulation had been reduced to 4,500. Since
that time hunting restrictions and an intensive predator control
program have allowed caribou numbers to increase to about 7,000 animals.,

70. The animal kill has increased from 350 animals in 1948 to 600
in 1952. Each year the hunting pressure has increased at a mueh higher
rate than the increased kill. Apparently the hunting restrictions
and predator control has more than offset the increased hunting pressure,
and the Nelchina caribou herd is increasing.

Moose

7L. The lower Susitna Valley west of the Talkeetna Mountains is
the home of the largest moose herd in Alaska. The Susitna moose were
not numerous prior to construction of the Alaska Railrocad and setile-
ment of the Matanuska Valley when fires from these operations burned

off a great deal of the original spruce-birch forest and created
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a large second-growth winter range that is se important to
moose.

72. The larger moose populations and increased hunting pressure in
recent years have resulted inm a greater kill each year. The known legal
kill during the 1951 hunting season was 514 bulls.

73. The Susitna winter ranges are rapidly growing out of reach and
without some new disrupting influence such as fire, there will be within
the next decade only enough winter forage for greatly reduced moose
numbers.

Qther Big Game Species

Th. Mountain goats, Dall sheep and Black, Grizzly and Alaskan Brown
bears are alsc located in the Susitna basin. Goats and sheep are found
in the higher elevations and are not numerous encugh to be of great
importance to hunters. Only a few are taken each year. Important big
game ranges are shown on the map Fig. 3.

75. Bear are scattered throughout the entire basin with grizzlies
in the mountains and black and Alaska brown bear in the low elevations.
There are no great concentrations and only a few are killed by hunters
each year.

Upland Game

76. Both ptarmigan and spruce grouse are found in the Susitna basin,
Ptarmigan spend the summers in the mountains and migrate to the lower
elevations in the winter, while grouse live in the lowlands year-round.
During years of peak abundance grouse and ptarmigan are plentiful through-

out the Susitna Basin while during the cyclic lows they are quite scarce.
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The Susitna Valley supports the largest moose herd in
Alaska with the main concentrations in the Lower Susitna
Yentna areas.
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77. Snowshoe hares are located throughout the basin, and as with
game birds their numbers fluctuate with their cyeles.
Waterfowl

78. Because the Susitna basin is relatively inaccessible and
other areas closer to cities provide adequate hunting, practically all
the kill is made near the roads and is not heavy.

79. Except for the mountainous areas the entire Susitna basin is
dotted with a great number of lakes and ponds that provide many rest-
ing places for migrating waterfowl. The nesting population is not great
compared with other locations in the Territory, but mederale preduction
over a large area contributes a great many waterfowl. Aerial iransecits
showed an average density of 8 breeding waterfowl per square mile in
the Lake Louise area, consisting primarily of Scoters, Scaup and
Mallards. Many perscns from Amchorage and the Matanuska Valley hunt
ducks and geese each season,

Fur Animals

80. The most important fur animal in the Susitna Basin is the
beavér, particularly west of the Talkeetna Mountains and that area
drained by Tyone River. Extensive growths of aspen, willew, cottonwood,
and birch have created an excellent habitat and beaver are very plenti-
ful.

81l. Beaver are more commenly trapped than any other fur animal.
While only a few trappers remain out for the entire fur trapping season,
a great many people go out during February and March tec obtain a limit
of ten beaver. During the 1952 trapping season about 1,500 beaver were
taken, or a bag limit of ten for 150 trappers. The value of the fur

was about $30,000.
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82. However, the decline in fur values in recent years and the
abundance of high-sslaried defense construction jobs in the viecinity
of Anchorage reduced the number of trappers greatly. In 1946 about
5,000 beaver were taken in the Susitna Basin and the fur value was
approximately $250,000. When defense construction tapers off or the
value of beaver pelts increases, the Susitna basin will be of smmch
greater importance than it is at present.

83. DNeedless to say, with such little trapping, beawer populations
are increasing.

84. Other fur animals in the Susitna Basin are mink, muskrat, fox,
weasel, lynx, otter, wolverine, wolf, and coycte. These are even less
important than beaver with the present slump in fur wvalues, but, of
course, increased prices will enhance the worth of this fur resource.
Wolves and coyetes are classed as predators and are subject to a
territorial bounty of $50 for wolves and $30 for coyotes. There is no
closed season on the wolverine.

FUTURE WILDLIFE CONDITIONS
AFTER PROJECT COMPLETION

85. The effect of river basin projects upon the wildlife of the
Susitna Basin is to a great extent a matter of conjecture. The entire
basin is still a wilderness area, and even if all the proposed dams
were constfucted, no species would be in danger of extermination. How-
ever, the guestion remains as to the effect the proposed dams will have
on total populations and the resuliing shootable surpluses.

86. The proposed dam locations along the upper Sasitna River

(Denali, Tyone and Vee) lie squarely in the route of migration of the
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Nelchina caribou herd between its summer range in the Talkeetna
Mountains and the wintering areas near Lake Louise, While the caribou
at present readily cross the Susitna River, both by swimming and across
the ice and show no hesitation aﬁout crossing lakes in the vieinity,

it is not known whether the dams will act as a barrier to the animals,
Surely fluctuating water levels beneath a thin layer of ice would
present a great hazard.

87. Probably the most serious effects of the dams in this area will
be to threaten the migration pattern beéause of greatly increased human
activity and to open the country to greatly increased hunting pressure.

88. Caribou are notoriously intolerant of buman activities and
their wandering habits could easily cause them to desert their present
range for a more inaccessible area, The economic value of caribou
herds that are not available to hunters is greatly reduced.

89. The other possibility is that construction of dams in the
caribou range would subject the herd to prohibitive hunting pressure.
The dams will require construction of roads into hitherto inaccessible
areas that afforded the animals a measure of sanctuary. The present
kill is the maximum allowable under a general open season and greater
hunting pressure will necessitate drastic restrictions. The dams
might also have other unforeseen effects on the Nelchina herd.

90. With one exception, it is doubtful if the proposed basin
projects will have a great effect on the moose of the lower Susitna.
The dams will undoubtedly destroy a certain amount of moose foragé, but

the shallows created in the upper reaches of the lakes will provide

additional moose feed. There are sufficient landing areas for float
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equipped aircraft at present, and additional ones created by the dam
construction would not materially affect the hunting pressure.

91. The proposed dam at Susitna Sﬁ;tion, located in a lowland area
and creating a tremendous reserveir Q{ii-fleod a great deal of moose
habitat, both summer and the highly important winter range. The winter
ranges extend along the Yentna, Deska, and Susitna Rivers in those areas
where second growth willew, birch, and aspen occur. Without adequate
wintering ranges, the moose are unable to utilize the vast summer ranges,
and their populations will be greatly reduced. The winter range is
very limited at present and any further reduction in the lower Susitna
will seriously affect the moose herds.

92. Other big game animals in the Susitna basin will not be affect~
ed greatly by the dam construction program. Sheep and goats range above
the reservoir areas and the construction of reads and aireraft landing
areas will increase hunting pressure in a few isclated locations. Bear
are scattered throughout the basin and will be litile affected.

93. There is an extensive habitat in the Susitna basin for ptarmigan,
grouse, and rabbits which would be reduced somewhat by reservoir flood-
ing.

94, There are sufficient water areas in the Susitnma Basin at present
to meet waterfowl needs and construction of reservoirs would have little
effect upon the ducks and geese, A drastic rise in Lake Louise water
levels during the period June 10 to July 10 would fleod nests of Diving
Ducks.

95. The most important furbearer, the beaver, would be little

affected by the hydroelectric projects, except by the dam at Susitna
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Station (No. 1) where a great deal of beaver habitat would be flooded.

This area is relatively close to Anchorage and Palmer and even with

the present low fur values many trappers utilize these locations. The

cost of transportation to the lower Susitna River is mmch less than

to other areas and because of increased transportation rates and reduced

fur prices, trappers must operate on a very small margin. The loss

of this area would be a severs blow to the lecal trappers. Other fur

animals would not be greatly affected by the proposed power developments.
96. It appears that three wildlife species“in the Susitna Basin

would be affected by the proposed hydroslectric projects. Moose and

beaver would suffer upon the completion of the Susitna Station dam.

The effect of the upper river projects upon the Nelchina caribou herd

remains to be seen. Probably other species will noet be affected.
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RECCHMENDATIONS

It is recommended that:

1. Land withdrawals from the public domain for the Susitna
projects should contain a provision for public access for hunting,
fishing, trapping and recreational pursuits.

2. Management of fish and wildlife resources should continue
to be vested in the Fish and Wildlife Service,

3. The Devil Canyon dam be reported favorably so far as fish
and wildlife is concerned. DBased on preliminary surveys, it appears
that salmon do not ascend beyond the Devil Canyon damsite and while
this reservolir will affect wildlife species to a minor degree it will
not damsage any known salmon runs.

4+ The minimum operating flow be continued uninterrupted below
the Devil Canyon Dam in order to preserve the resident fish population
in downstream reaches. This flow to be of a magnitude of about 4,000
second-feet,

5. Additional biological surveys be made on the proposed Denali
and Tyone reservoirs and if either or woth are essential to operation
of the Devil Canyon project, recommendation number three be recon-—
sidered.

6. The proposed Susitna Station Dam ve eliminated from the basin
development plan since it would exterminate the Susitna salmon runs
and since alternate power sites exist,

7. Several of the proposed dams on the Talkeetna, Skwenta, and
Chulitna Rivers be eliminated from the plan, however, this recom—
mendation will be elaborated following complete bioclogical surveys.

8. An additional period of study precede the initiation of any
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river development, with the excertion of the Devil'Canyon Dam. This
period to be govémed by the life cycle of the species of salmon
involved, for streams supporting king and red salmon runs the minimum
period to be seven years.

G. HNo consideration be given to fish ladders or elevators as a
means of passing fish over high dams in view of the demonstrated fail-
ure of these devices on Columbia River high dams--both for passing

adult salmon upstream and young salmon back down to the sea.
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GEITRA

l. 7Tha Susitna River Degin, an ares of 19;330 square miles,
1ies in south-central Alasks, north of the -fm'theat inland pro-
jeotion of Cook Inlet, betwesn 1atitudés 61% « 64° and longitudes
| 1480 - 1539, I | | |

2. During the pest few years, this bazin has been investigated
by the U; Se Bureazu of Reclazaation as a possibie source of hydro=-
eleetric power for the toms of Anchorage arnd Fairbanie zad the
geiwral r2ilbelt ares., Twenty-cne potential dam sites have been
located although only twelve of these will bLe subject to more in-
vestication,

3. ,Thia‘ progress yreport deacls with rreliminery monetary values
of the Susiina River Bzsin. It ig comprised primarily of tables for
cach of the important wildlife species of the basin end short cxe
planations of the derivation of figzires for each table. The reprort
i3 not conrlete; it is not final. Rather, it s the geresis for
i‘umz'e‘ evaluation reports dezling with the Susitna Pasin and other
draissges of Alaska. | '

4Le Thke general rrocedure in arriving st the average karvest
ard velue of srecies was as f{ollowss ' _

A, Total Alaska harvect or toial hsrvest in Alaska by
‘iicsnscd hunters was obtained,

B. A vercentage of this harvest wus agsigned for the Susitm

Pasin. Ip some cases, suchk a rercentage figure wasg obtained for

1 ——
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several years; in most cases, for only one yesr. Interpolation
- wag wade for olber years where more than ona year's percentage wasg
available. In case of only & ona ysar rercentage beirg availnble,
that sane percentage was used Fen toto" for all other yeerss
C. Fron thase percentage figures, totzl Susitna harvest
- by yeers was computed. |
D, d&rnpsl values were dotermined for each specles and:
total annusl valus of each species was conputed.
5. Further explanations are given on the altove four points
for each group as they are taken up.
6. Blological i{nvestigations conducted in the basin during
past years have not been included here, Such information may be
compiled {n the future and will form a sepsrate rerort.

g



‘BIG GAE

7. Big game was found to be the nost important wildlife group
in the basin with an average annual kill of 742 tig geze aninals
for a value of about §210,000., oose iz the most imporiant big

.game animal followed Ty cﬁribou, trown or grizaly bef.;r, and mountain
sheep, Black besrs, d'm" to lox hunting interest, ard mountain
goats, because of insignificant populations, bafe net been included

© in this report. |

) 8. The tables following for big grnme are generslly self-
explanatorye. Lowever, a question may arise as to how certain Tigures
were derived,

9. In the case of caribou, ki1l figures for the Yelehina
caribou herd vwere available for several years es & result of checking
stations or other work. ¥When kill figures were not svaileble,
estirntes were made. A48 & result, an eleven year reriod of record
#as ugsed to detersine average anmual kil1. Twenty~-five percent
of this ki1l iz attributable to the Susitna Drainsge, the other
75 percent to the Copper Kiver Drainage. The unit value of 2175.00

. is an estﬁ.a_te, baged on generzl economic data gathered éuing the
1953 luntirg season, During the next year, this figure will be
aore gccurately determined,

10. Iocose, bear, and sheep kills are rremized on a percentage
figure based on the 1942 season and are shown in red on the tzhlesn,
These “known" figures are based on information contained in The



Seventeenth Anmal Revort of ihe Executlive Officer to the Alesks
Came Comzisafon, 1942. In the case of moose and bear, the unit value

was taken from the River Basin idznual. The sheep velus is basad on
general economic data of the sume nature as caribou cnd szubject %o
rivision by 1955. | |
1i. Inescapably, there ieg great rocm for error in the ki1l
figures. Eowever, it is interesting to note that their relationship
to one encther is reasonable ardé that sverage kills sa computed
compare very favorably with estimaies mads Ly bicingistg familiar

with kills during the rast few yvears.



TABIE 1

IRGEN (R CRIZZLY B°AR

TOTAL ALASYA

DARVEST I YERCEWT TCTAL AMITULL

LICEXSID "~ FROM ~ SUSITHA URIT SUSITHA
IEAR JTEES SCCTTYA varyTaT Yarm o yanm
1942 399 125 50 $136.00 § 6,800
1943 350% «125 4L, 136,00 5,984
1944 313 «125 39 136.00 55304
1345 - 559 <125 70 136,00 9,520
1946 766 .125 g6 - 136,00 13,056
1947 877 125 11 136,00 14,560
1943 524 125 66 136.00 8,976
1949 724, <125 o1 136,00 12,37
1950 866 125 1c8 136,00 14,638
1951 731 .125 91 136.00 12,376
1952 700% 2125 g 136,20 13,948
Total 6,809 .125 €53 £116,008

"Egtimated

|



TABIE 2

% 4o Conpsr 316

25% 4o Susitra 105

GARIEDT

TOPAL AVFUAL

FEICHINA URIT YEICHINA
YEAR XI71, VALR ALT
1947 200 £175,00 55,000
1948 275 175,00 28,125
1929 350 175,00 61,250
1950 L5 175,00 83,175
1951 600 175,00 105,000
1952 424, 175.00 74,200
1653 AD5 175,00 109,775
Total 2,949 8516,075
Avercge 421 § 73,675

i



. TABIE® 3

TOTAL ALASKA -

HARVFST DY TRCED TOTAL ANNUAL

LICEISED FROH SUSITHA T SUSITHA
YEAR RUNTERS SUSTTTA TARVEST VALE VALIE
1642 1,460 . 226 330 340,00 112,200
1943 ‘ 205% 340,00 100,300
1945 1,428 R «226 322 240,00 109,480
1946 2,15 226 546 340.00 185,640
1947 2,569 , 226 531 L 240,00 197,540
1943 2,422 o226 547 340,00 185,980
1950 3,241 «226 32 340,00 248,820
1951 3,123 o226 %6 340.00 240,040
1952 2,820 o226 651 . 340,00 221,340
1953 4L59% 340,00 165,250
Total 22,914 5,962 $2,027,080
Average 2,251 .26 497 340,00 § 168,923
Fstinated

.
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| TABIE £

HOUNTAIN SIFEP

ﬁ’etimted

TOTAL ALASZKA

HARVFST PFRCERY TOTAL . . THUAL

LICEKSED FRod SUSITHA uaIT CUSITHA
YEAR UTTERS. SUCITRA HARVEST VAL VAL
1942 352 <267 94 $150.00 814,100
1843 300% 267 80 150.00 12,000
1644 Cloged Season
1945 253 o267 63 150,00 . 10,200
1846 385 267 103 150,00 15,450
1947 72 267 V& - 150,00 10,550
1948 158 267 50 150,00 75500
19159 o Take
1950 . 196 267 52 150,00 7,850
1951 320 <267 85 150.00 12,750
1952 350% 2267 20 150,00 12,000
Total 2,566 665 $102,75C
iversge 233 «267 62 £150,00 § 9,341



TABIE 5

SUSITHA BIG GAUE

 STNURY OF VALES

AVIRAGE FERCERT

AVERAGE AVERAGE oF TCTAL
ARYUAL JIIT ANTGAL LICETTED
SPECITS TAKE VALE _ VALE ALARYAN DATVTST
Noose 497 $340.00  £163,923 o226
Caribou 105 175.00 18,375 «25 of Eelehins Harves!
Crizaly or Brown 78 136,00 10,546 125
Sheen 62 150,20 32343 +267
Total Velue £207,185
Rourded £210, 000



g’,é LL GAS

. 12, Plermigan and grouse ere the only two small game animals
ineludsd for economle parposes. Rabbits have not bteen ineluded
gines few are‘téken in the Susitna for sport or fir. Jmnell gems
congtifales the next o Ioaesi valued resource with as aversgs
" anmal vslue of sbout $44,000.

13. Ths period of record used in erriving at the aversge
Susitna takes was ten years. No estimates were mads for 19/3.
The sterting point, subjsct to ths same errérs as big zeme, wss
1342, Unit valuee used are from the River Basin lamunl,

14 An interesting observation here iz that grouse were worth
thres times as much as ptarmigan. This is probably dus, at least
in par%, to the ptarmizan st111 being in the high couniry when ths
kunters are afield and therefore inzccezcibleg aﬁd vartly due to

the less cyclié nature of grouse.

10



| TABIE 6
. ' . CROXE

woral FERCE™ AXHUAL
ALASTEA FRCH4 SUSITN: - UNIT SUSITHA
YEAR VATVEST SCEITVA L VARVT ST VALE TALUE
11942 27,847 101" 2,825 6,80 19,210
1943 Yot svailsble - no estiratie made
1644, . 54,000 J01 5,454 6.80 37,087
. 1945 4), 000 «101 FARVAS 6,80 28,158
- 1846 . 53,000 <101 5,353 6,80 36,400
1047 47,109 101 44758 6.80 32,354
1948 40,000 .01 4y 0LO 6,80 27,472
19.9 28,000 .101 2,828 6.80 19,230
1950 50,000 L2101 5,050 6420 349240
1551 70,000 101 7,070 6.80 18,076
1952 70, CC 101 7,070 5,20 45,076
Totaq 480,956 48,616 330,403
Average 48,096 . 101 4,862 6.0 $ 33,040
, PTARMIGAN
1942 52,262 .030 1,645 6.80 11,186
1943 Not available - no sgtimats nade
1944 50,000 030 1,500 6.20 10,200
1945 57,000 030 1,710 6.0 11,628
1946 26,000 020 1,020 6450 7,204
1948 60,000 030 1,800 6.80 12,240
1949 50,000 330 1,500 6,20 10,220
1950 538,000 030 1,740 6420 11,232
1951 55,002 «030 1,650 6,80 11,228
1952 784000 030 2,340 6,80 15,932
Total 549,616 16,565 3112,642
Average 54,962 030 v 1,657 6,80 & 11,264
Totzl Small Ganme Valun S4hy304
Rounded

$44,000



&

FIR BEARFRS

iS. The follewing tebles give the estimated anmual ’t.sj.t:e of all
fwr andmais in the Susiina drainsge except hare, sguirrel, and
marmots It has been sssuned that these three mrecies, nltheugh
rresent, have not been of zignificant worth to zoticeably change
the overall average value of peliries from the tasin., Such rolis
are worth about 327,000 zrmually and fur bearecrz corstitute the

second most important greup in the drainage.

16. The basic mrocedure in determining the vmrzhor of relis ¢aken

bty srecles wes as followe:

‘17. i‘otal ilaska take of pelts was obtained from armual rororts
and Alaska Gone sxd Pur Hervest Statisities. For certain yesra,
elther tha known take of sking from the Susitma or e rercentage
figure was available, These figures are chown lin red on the tables,
Using theze lmova roints ao s base, interrolation wes mada for other
years by percent ard an cstizated harvest was conputed, Fur prices
were avalledle from apnuel rerorts from 1925 through 1947. From
1248 to 1953, an eatimated price waz determined, which in most cases

.was abtout the szsme ag the 1947 average. Eased on these fig&es,
average annual values were computed.

18, Az hoz bsen explained yreviously, there is chsnce for errer

in using one year's nercentage over R reriod of several vears or in .

waking Interrolztion bestween two known percentages, Tlowever, there

exists 8 reasonable felationship from species to species which lerds

i2



& certain ansunt of credence 40 this method of detormining average

- tukes, : .
- .
ks
/ -
!
13



TABIE 7

EEAVER
TOTAL FERCENT CAVERME VAL (F
ALASKA FROZ SUSITHA ALACKA SI5ITHA
YEAR BARVTST  SUSITMA + ARYEST "RICE _ FITRIES
1527 24,602 154 4o 194 25.7 123,627
1923 32,712 .133 44259 26,00 110,734
192g%# 1,547 133 206 26.25 54408
1930%% 476 133 ‘ 63 20,00 1,260
1531 13,499 .184 2,334 16,00 37,344
1932 15,629 178 2,778 9.23 25,641
1933 - 30,159 | 171 54157 12,70 65,494
1534 44823 «156 6,992 8.48 592,292
1935 11,138 J141 1,570 8.10 12,717
1936 25,04 126 3,156 12,40 39,124
1937 1,802 J11 278 13,00 2,7
1938 30,389 +096 2,965 11,25 33,356
1939 31,397 «G31 2,543 14,75 37459
1940 14,630 W06 g66 18,00 . 17,388
1941 20,606 051 1,050 25.50 264775
. 1942 17,593 .036 642 26,00 164602
- 1943 15,146 <036 5 30.00 16,250
1944 8,516 «036 307 30,00 Ge210
1946 18,929 .038 79 50,00 35,950
1947 25,088 040 1,97, 26,00 - 25,104
1949 23,5394 <045 1,053 2.7 22,903
1950 17,619 056 995 21,75 21,641
1951 17,506 056 980 26426 25,735
1952 18,617 056 1,042 19.32 20,131
1553 15,163 2056 249 319,32% 16,42
Total 513 ’OSA @,805 ’ $849’ 837
év&agﬂ 17’ 692 .ws lg683 321.18 3 29,305 .

Fetinated
##Cloned Season
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- TABIE 8

CRCSS FX
TOTAL FPERCERT AVERAGE VAL E
ALASZA FROHU SiISITRA ALASZA SUSITEA
YEAR HARVYST SUSITHA HARVEST “RICE FELTRIES
1625 577 038 22 60,00 1,980
1926 611 - «038 23 100,00 2,300
1927 1,085 «038 41 111.34 4,553
1928 761 T o038 29 116.19 3,370
1929 1,069 T 038 41 13%9.71 5,728
1930 1,149 038 FHA G5.43 4,159
1931 664, .038 25 87.26 2,199
1932 922 _ <038 35 £3.05 1,507
1633 019 .038 35 39.15 1,37
1934 1,014 038 © 39 46.23 1,803
1935 1,355 «038 - 51 43.72 2,230
1936 1,573 038 60 45,00 2,70
1937 1,031 038 39 40,00 1,560
1938 1,103 038 42 29450 1,23%
1939 614 -038 23 264,50 610
1940 632 ; «C38 25 27.00 675
1941 1,484 «038 56 13,20 728
- 1942 1,264 ,038 48 13,50 €.3
1943 1,240 «038 A7 18,50 870
1944 1,831 038 70 20.00 1,400
1945 1,614 «038 61 16,00 976
1946 1,096 038 42 16, 672
1947 75 »038 30 14,00 £20
1948 510 038 19 Q.25% 176
1949 513 - 2038 20 4+50 S0
1950 250 038 1o 450 45
1951 740 .038 28 400 112
1952 625 +038 24 3.00 72
1953 275 20328 10 2. 72% 27
Total 27,311 1,039 $44,4259-
_ Aversare Q42 «038 36 §42.05 & 1’526
gtimated
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EED FOX

POTAL PERCENT IVERAGR YALE 7

ALASTA FROM SUSITHA ALASYA SUSTTHA
JEAR PARVEST - SUSITMA VAKVEST, PHICE TEITRIES
1 19,489 «022 429 17.00 7,253
1926 22,976 022 505 20.00 10,100
1927 - 21,945 .022 183 28,18 13,611
1928 26,907 o022 552 38,28 22,652
1929 21,023 2022 463 45.60 22,965
1920 16,288 o022 358 34440 12,315
1931 12,C03 .C22 264, 22,98 6,067
1932 10,450 o022 230 10.88 2,502
1933 12,734 o022 281 12,07 3,392
1934 14,903 «G22 325 12,71 4y 162
1935 16,192 .C22 356 9.65 35435
1936 19,537 022 239 11.75 £.158
1937 21,549 «G22 474 10,80 5,119
1938 15,075 «022 332 Q.25 3,073
1939 21,364 022 AT 7,50 3,525
1940 9,031 022 199 7,09 1,393
1941 12,57 <022 277 9.50 2,632
1943 4916 022 108 16,00 1,728
1944 . 64916 022 152 16,00 2,422
1945 7,605 o022 167 12,50 2,088
1946 by T54 022 105 12,00 T 1,260
1947 3,071 022 68 440 272
1549 1,560 . 022 3 3.13 106
1950 2,220 <022 49 2.94 144
1951 1,875 o022 41 3.00 123
1952 1,250 .022 28 2,72 20
1553 825 2022 18 _2,72* 13
Total 343,376 7,552 £140,664
Average 11,841 022 260 $13.83 § 4,851
*Bgtinated



ABIE 10

17

TOTAL PEFCETT AVIBACE VALE &

ALASEA FRCA : S-.S"Tuk ALASEA SUSITRA

¥ER EARVEST __ SUSTTMA SAVEST PRICT EITAIES
1925 7,920 067 531 17,00 9,027
1526 7,495 067 502 20,00 15,040
1527 9,809 057 657 29..7 19,362
1928 10,173 057 682 45.75 30,861
1929 74575 057 508 61.10 31,939
1939 . 2,980 057 220 57.00 . 11,400
1921 623 #0587 L2 43450 1,827
1932 502 o057 34 2329 792
1933 591 «C47 &0 21.25 850
1934, 723 2067 43 21,44 1,029
1925 1,338 o047 90 21.50 1,935
1936 2442 o057 162 36,25 5,873
1937 2,089 067 140 31.60 Zod2L,
1938 2,130 057 143 26.00 5,148
1939 25705 « 067 131 37.50 6,768
1940 1,698 067 114 43450 4y359
1941 *7e1 .067 52 43400 2,23%
1942 639 . 067 43 45.00 1,935
1943 713 067 Pt 48.90 2,34,
1944, 990 .067 66 5C.00 3,300
1945 955 «067 64 €G.00 3,840
1947 965 .C67 65 22,400 1,560
1948 1,110 067 7 16.50% 1,251
1949 854 067 57 G.81 559
1350 €20 067 L6 1C.C7 463
1951 g0 o067 60 147 &.68
1952 600 o057 FAS] Te33 253
1953 920 #0567 &0 Te32% 440
Total 72,054 4,829 2168,803
Aversge 2,485 <067 187 §32.30 § 5,821

Eatinated

e



‘TABIE 11

#“2Cloced Season

HARTEN
TOTAL FECERT AVERAGE VALLE OF
- ALASXA FROA SISITHA ALASTA SISITH

YEAR HARVEST SUSITHA HARVESET RICE TPLTRITS
1925%%
1926%%
1927
1g28%» N
15204
1930%w '

1531 7,054 159 1,124 16,35 18,377
<1932 3,289 «157 516 12,29 6,342
1933 4,022 o145 583 13.90 8,13
1934 4,866 «133 647 14,06 9,097
1935 3,314 <121 FASR 14.80 5,932
1936 1,3C6 <109 1.2 20.00 2,30
1637 16,369 2097 1,646 27.35 45,018

- 1938 9,237 " «CB5 785 2475 19,429
1939 1,287 «073 240 26.C0 W\ps L0
1940 9,626 - J0h1 587 32,00 18,734
1941 ™7 «C56 396 32.0 159444
1942%% 240 «051 12 34720 g
1943 8,812 046 405 44,eCO 17,220
1944 013,352 041 547 45400 24,015
1945 453 036 16 60.00 3€0
1946 2,670 <031 £2% 80,00 66,2/,0
1947 13,413 <031 416 40,00 Gy 840
198 10,833 027 294, 35.72% 10,502
1549 14,141 023 325 3leld 10,218
1350 8,200 «033 271 3C.07 8,1.9
1951 9,500 2061 580 30.27 17,557
1952 6,350 <027 171 17.80 3,044
3953 54500 2022 x27 17,80% 2,251
Total 155,191 11,759 352,224,
# Egtimated



T4BIE 12

- PORAL FERCEST AVERAGE YVALRE B
ALASZA FROY SIS ITH ALASTA SUSITHA

YEAR HARVEST SUSITHA HARVEST IR FLTRIES
1925 59,504 0356 2,142 7.C0 14,994
1926 Lhy &L 040 1,757 12,00 21,044

1928 32,353 054 1,747 15,87 27,725
1929 26,695 060 1,602 20,70 33,161
1933 30,421 «C47 1,43C S.C0 3,778
1932 43,207 040 1,728 5,69 9,822
1933 50,812 036 1,829 GolH 11,065
1934 57,558 <036 2,083 9.16 19,080
1935 60,501 2026 2,178 7.20 15,652
1936 44,4016 «036 1,585 10,50 16,643
1937 52,426 #0326 1,523 12.40 23,411
1933 32,866 «036 1,435 11.50 16,503
1939 42,833 «036 1,544 2.75 15,054
1940 43,702 036 1,573 8450 13,371

- 1941 31,732 «C36 1,144 10,50 12,012
1942 30,919 036 1,124 375 10,959
1943 33,705 036 1,213 12,50 15,163
1944, 61,038 036 2,197 11.00 24,4167
1945 L6,188 036 1,662 18,02 29,916
1946 48,088 <037 1,731 30,00 51,9320
1947 53,000 037 1,961 16.25 31,566
1948 36,662 .037 1,356 19.33* 26,211
19.9 39,348 0LS 1,928 22,40 43,187
1950 28,000 .062 1,736 28,13 48,534
1951 22,000 061 - 1,342 31.43 42,179
1952 39,200 .060 2,352 21.09 45,604
1953 25,000 2060 1,500 21.02% 31,038
Total 1,197,119 49,434 §713,135
&verw s 41,280 <041 1,705 $1L.50 § 24,550
T gtinsted



© TABIE 13

Averzgo 235,271

*Estinated

FIEIRATS

CTOTAL FERCERY - AVIRAGE ViLE P

ALASYA FROA SUSITHA ALASYA  CSUSITHA

YEAR FARVEST SUSITEA HARYYET FRICE FITRITS
1926 183,320 013 2,353 1.40 ,376
1927 155,041 #013 2,016 1.95 3,921
1928 197,957 013 2,573 1.23 3422
1929 - 190,377 o013 23475 1,02 2,52
1930 411,934 «O13 55255 <6 2,999
1931 455,897 013 5,927 62 3,67
1932 500, 640 013 6,5C .36 2,343
1633 154,573 013 2,009 55 1,105
1934 133,312 013 1,733 « 3 1,265
1935 127,501 13 1,663 .80 1,330
1936 152,772 012 1,959 1.25 2,455
1937 231,842 <013 3,014 .15 35466
1939 L17,442 C13 5,427 .82 43450
1940 453,300 013 5,553 1,10 6,482
1941 266,701 .013 3,487 1.60 5573
1942 267,356 oC13 3,476 1.7 6,053
1943 - 212,352 013 2,761 2,00 54522
- 31944 142,530 013 1,853 2.00 3,706
1945 147,536 .C13 1,918 1.80 3,452
19&6 - 3145,899 901.3 ) 1,826 2.25 Ié’wb
1947 160,312 013 2,084 2,00 4,168
1948 125,233 .C13 1,623 1,62% 2,637
1949 - 142,843 +013 1,857 1.25 2,321
1950 - 198,000 013 2,574 1.55 4273
1552 163,000 .013 2,119 1.12 2,373
1853 128,200 013 1,704 1,12% 2:C33
Total 6,822,852 23,727 £102,438
013 . 3,060 £1.28 & 3,532



TABIE 14

TOTAL PERCERT AVERAGE YALEE O . .
 ALASFA - FROH STSITMA ALASKA SUSITTA
IESR HARYVEST SUSITHE BABVEST PRICE "ELTEIES
1925 3,263 2031 101 19.00 1,919
1925 2,932 031" 91 21,00 1,911
1927 . 2,783 »031 86 22,80 1,961
. 1923 2,1(}1 . v 0031 99 ’cég 2’1'-/;3
1929 - 2,943 .031 - 9 31.58 2,598
1930 3,451 #031 108 23.00 2,48
1931 2,432 »031 75 18,00 1,350
1932 2,224 031 71 793 563
1933 3,213 031 100 11,37 1,137
1934 C 3,897 2031 = 13.56 1,841
1935 3,224 021 - 100 C 13,20 1,330
1636 3,235 <031 o - 14.00 1,400
1937 3,007 © o L031 93 14,30 1,302
1938 2,892 0321 o0 312,75 1,148
1939 . 2,792 <031 g7 11.00 557
1940 2,804 031 87 1030 914
1941 2,188 L0331 63 1450 586
1942 2,821 ,031 88 13,00 1,144
1943 1,547 031 48 17.50 840
1944, 2,772 «031 86 20.00 860
1945 2,246 o021 70 20,00 1,400
1946 2,826 031 . 88 30,00 2,640
1947 2,985 <031 93 30.00 2,750
1948 2,%9 031 87 22.57* 1,964
1949 2,287 <032 n 15.14 1,575
1950 . 2,660 021 82 12,30 1,550
1951 2,400 - 031 /A 27.86 2,062
1952 2,950 2031 a1 20.86 1,868
1953 2,340 2031 73 20,86% 1,523
Total 81,215 2,519 §46,090
Matinated ~



TARIE 15
WEASEL (Erzine)

TOTAL PERCERT AVERCE VALE F

LL&SVA FROM SUSITEA ALASEA SUSITHA

AR IARVEST SUIITHA PATNTST RIT SPISTIES
1925 13,218 o065 e £0 8
1927 54463 <065 563 1.65 1,042
1928 104253 o065 . 665 2.4 15259
09 17,487 J055 1,135 1.7 1,575
1930 11,582 o055 . 753 1.15 355
1531 15,358 D65 858 1.15 - 1,148
1932 17,536 J065 1,140 4 502
1934 14,278 «055 g28 &5 &40
1935 19,279 . 055 1,253 55 6E3
1976 11,012 <065 716 70 £01
1937 8,453 »C65 549 30 L59
1538 9,755 «065 624, 55 BIAS
1939 13,828 <065 £59 o 535
1940 9,895 - a065 643 60 386
1943 8,580 «065 558 S5 FAHA
1942 11,220 065 730 .9G 657
1943 3,892 <065 253 1.1G 278
1944 : 5,508 065 358 1.0C 258
1945 5 ,73 065 373 1.4C 522
1946 6,258 065 409 1.50 612
1947 5,722 065 372 1.25 455
1948 7,852 085 510 1428 A
1949 3,801 «065 572 1,55 cce
1950 8,740 <065 238 1.56 656
1951 3,000 .065 520 17 926
1952 5 230 _ «065 ‘ 340 1.72 555
1e53 2 .0’3" 2055 165 1,75% clAal
¥Estinated
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SUSITHA FiR BEARTES

s

ABIE 16

JRY OF VALUES

ARUAL EVERAGE AVERACE AVER *CE FERCFHT

AVERAGE RICE & AIDTUAL CF TOTA
SFECIES TARE FETT ViLE ALASKA TARE
Zeaver 1,643 £21.18 $29,305 095
Hink 1,705 £1.50 $24,4590 041
Harten® 511 £30.72 815,314 076
Iyex 167 $37.,30 ¢ 5,821 067
Red Fox 260 $13.83 $ 4,850 022
Bugkrat 3,060 § 1.28 % 3,532 013
Lard Otter 87 $18.61 31,589 031
Cross Fox 36 §42.05 £ 1,526 031
Tiezsel 648 £ 1.16 2T <065
Total Value 267,252

'Rounded £87,000

*Baged on l-year vericd of record.
All others based on 29-yesar reriocde.



FRED ATCRY~T7F ANTUALS

19. iolf, coyoile, and wolverine bave been separated from the
fur bearer class sirce they rerresent & rather unigue category
irsofar ng wildlife 1ls concerned., Although River Basin policy
does not e*:aiuate rredators, it is belioved that Alaska represents
t epecisl casa and values should be considered. Tha take by Fish
ard %4ldlife Service sgents has not been coneideread in the total
xﬁaaka. tekes neither has the amount poid in Wounlies beon considered
1n computing values. This group kg 2n estimsted aversgs annual
v&luc of about £2,90C, the lovest valued group in the hesine

20. A4s was trus for other groups, 1942 (shown in red) has been
the common starting point and the same i:ercmtage weg weed for the

entire 29~yesr reriod of rseord.



_TABIE 17

Co¥n

TOTAL - FERCEYWT AVERACGE VAL &

ALASEA FROY SImITYA ALAGKA GuSiTHA
YEAR }g}?ﬂ‘ SI5ITHA HARYES T ICE TELTRITS
1925 61. «207 13 7.00 ol
1926 113 207 23 T30 151
1527 . 191 « 207 . gAY 1344 536
1528 o 621 «237 128 16425 2,030
1929 480 «207 2 204,30 2,020
1930 306 «207 63 1300 5129
1931 206 207 L3 S48 408
1932 216 o207 45 Al 185
1933 259 207 €2 AJT3 293
1934 439 207 a1 5.76 824
1535 297 «207 61 5625 320
1936 1,098 «207 27 6.70 1,521
1937 1}330 .23? 2?5 3525 2; 2{)?
1538 T 1,355 @207 2e0 5.7 1,610
1939 1,507 207 312 Le50 Y454
1940 2,020 207 430 5.00 2,150
1841 1,238 207 250 450 1,125
1842 757 «207 157 6425 ¢g81
1943 376 207 78 8,50 653
1944 77 #2207 165 £.00 1,320
1945 73 «207 148 8,50 1,184
1946 1,02 « 207 211 620 1,266
1947 1,308 «207 271 4,400 1,08
19.8 1,034 «207 234 5.00% 1,07
1949 355 «207 73 5400% 255
1950 T064% 207 156 5000% 730
1551 619%* 207 123 5.00% 640
1952 FA AL 207 23 5,00%* 415
1953 LT 2207 72 5,00% 360
Total 20,241 4,188 £27,634
Average 698 o207 144 $ 6.61 & 952
«Rgtinated
suExclusive of FS Take

25



TAELE 138

ESEE
TOTAL PERCET AVERAGE VALl &7
ALASFA FROY SUSTTRA ALAS S SSTIVA
YEAR KARVEST SUSITHA  FARVEST PRICE CEITTTES
1928 : 247 060 14 12.CC 168
19256 232 +060 14 12.00 i03
1827 468 -000 16 2.5y 382
1978 536 050 32 26.00 o 3.214
1530 355 »050 21 26,00 5.6
1931 =63 : <060 16 26.CC FALA
1933 387 #0000 23 8.00 154
1934 ¥4 200 45 22,30 G93
1935 &42 ' »000 39 21,25 e
1636 Pat’A «0c0 54 12.50 1,052
1937 730 2060 M 23,70 1,043
1938 - 6,0 020 38 15,50 589
1939 405 =060 24 17.20 4038
1840 Y5 A " L080 27 12305 PAVE
1¢41 559 «G60 36 15.00 540
1942 ' &20 .060 37 13.50 500
1943 351 (60 - 21 2000 420
1944 418 2069, 25 15.00 375
1945 851 063 51 23.20 1,020
1946 1,055 060 63 19,20 630
1948 T3 - 06 L3 18.04% 91
1949 488 20 29 18.03 523
1920 Q0L %» o086 54 12,32 78
1951 58] ## «04 35 19,23 8670
1552 77 ¥ G50 % 2 1,175
G53 L35=R 2260 29 25,00% 725
Total 17,440 1,032 620,860
Aversge €01 <060 36 $19.73 $ 1719
¥Eatinsted

#Tyelusive of FRS Taks



 TABIE 19

HOIVERITE
TCTAL PERCEND . AVERACE VaLlE &7
ALASEA Frod SUSITHA ALASFA SUBITHA

AR TITYEST SISTTNA $AFVFST FLICE STINRTES
1925 260 o252 91 8,00 728
1526 268 252 118 15,00 1,770

1627 809 252 204, 22,10 4,508
1928 831 252 29 21.27 4gdlis
1929 - 873 .e252 220 19,95 44359
1530 495 252 125 10.50 1,313
1931 40 252 102 B.7, E91
1932 234 252 59 3.60 212
1933 281 252 e 4Le50 320
1934 : 27 0252 70 3,50 245
1935 260 : «252 0 5.50 385
1936 0 «252 73 7640 540
1937 369 0252 93 6.20 577
1938 2434 252 62 6.00 372
1939 228 252 57 550 314
1920 326 252 g2 5,50 251
1841 232 252 5a 575 334
1942 246 T W252 62 7.CO 434
- 1943 a9 252 23 84,50 196
1944 87 252 22 15,00 320
1945 482 «252 121 15400 1,815
1946 746 0252 1 . 15,00 2,820
1947 €30 252 159 11.C0 1,7.5
1948 527 o252 133 12.19% 1,621
1949 369 «252 g3 13,37 1,242
1950 490 . 252 123 12,12 2,229
1951 500 0252 126 20.63 2,599
1952 350 252 £3 2./450 24420
1953 200 2252 101 27,50% 2,778
Total 11,908 3,003 ' $42,028
Average 411 © o252 104 $12,05 £ 1,49

fEgtinated



" TABIE 20
SUSITHA ~ FREDATCEY TU.E ANTMAIS
SUDIARY OF VALIES

ANNUAL AVERAGE AVERACE AVERAGE FERCEHT
AVERAGE "RICE (F ARITAL OF TOTAL
STEGITS T AYE TIE VALE ALASYA TAYR
Holverine 104 £12,06 $1,449 252
Coyote U4 § 6.6 & 952 .207
Kolf - 36 £19,73 AL 2060
Total Valus®- $3,120
Rounded - . | $3,100

¥Bounty Payments Not Imcludod
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WATTHFS L

21, About $61,000 anmeally could be assigned to ducks and
geese in the fusiina on a hunter-take basis. This method was used
_ in lieu of adeqﬁate duck~day or goose-day informatios. 4s annual
transeats are run in the Lake. Zouize ard Lower Susiina areas,
inforzetion will then become avsilable on which to anke duck=day
© oy goose~dsy esiimates, Uzﬁeﬁbteﬁly, evalustion bty the day-use
nethod will reavl‘i in a nuch lower velus than that bolng given in

this report.

T



_TABIE 21

DCKs

TOTAL ALASEA

BARVIST T PIECTHD TCoTAL A¥ITAL

LICEYSED FROH EGSITHA UgIT - SUSTITHA
YEiH GHEIE SUTITHA - EARVEST VALE VALE -
19102 30;045 911.1 8, 915 8016 723 7&6
194 65,000% «112 6,660 8.16 544346
1945 50,405 «J11 5,595 8.16 45,5655
1946 71,830 «111 7,573 8.16 85,060
1947 69,415 «111 74705 2,16 62,873
1948 524552 .111 5,583 8.16 48,0505
1949 60,025 A1 6,827 8.16 54,076
1951 €5,860 <111 74310 8.16 5G,650
1952 £0,0C0% 2113 6,560 2.16 544246
Tetal 685,863 <111 76,174 - $3.16 621,580
Average 62,351 112 6,925 3,16 2 56,508

- ' GLTeR
1942 13,118 .031 410 $16.32 25,691
1943 9,000% «C31 279 16s32 Le553
1945 8,934 <031 277 1632 As521
1946 12,433 G311 385 16,32 6,233
1947 10,628 «031 329 16,32 5:383
1.8 9,520 .031 308 16432 5,027
1949 8,653 031 268 : 36,32 Le3U
1250 9,807 031 304 16,32 FARSICS |
1552 9,000 031 279 16.32 42553
Average 9,650 «031 301 16.32 40912
Total Taterfowl Valua - 861,420
Rounded ) 261,000

*Egtimated



TABIE 22
SULARY OF GROUP VALES

GROUP : AVIRAGE ANNUAL GROUP VALIE

Big Gane $207,185
Smsl} Geme Al 4304
Fur Bearero 87,252
Predatory Tyne Fur Bearers 3,120
Baterfoul : 61,420
TOTAL $403,281
ROUNDLD $400,000



PROPOCED TORX PLAN

22 S:.nse the Zureau of Reclazation hag halied field in;a'ezstigaticﬁa
in the Susiine rainzge, field mork will be eurtalled during tbe |
next yesr. However, certain #ork is vlanned during the next iwelve
zonths,

l. A4 linited stonomie sur‘src:\‘ ves initiated incidental
to the sheep, mcose, ard caribou checking As*:.aticn netivities, Fhen
thig data is compiled and smalyced, unit values for-fhsse tixce
crecies in the Susitme ewd Copper River Besins, &s well az the
rest of the Tarritory, will be svsilable,
| 2. & delineation of high value wildlife lards is planned
in order that the impact of fubure land or witer-ure developrent
uron ziidlifc recources of the bssin may be more reudily deterained,
3. Total kill of Lig game aninmzla, the ment imrortant
vildlife group is essertirl Por accurate revorting. During the
next humting secason, it has been recorwenied that big yame runiera
ta required to report their %ills Ly svecies, lceation, and datlee
..‘:uch infornation would be ftabulated by the Hiver RBasins siaflf in
Anchorage. ’
L. Taterfowl transects meesuring prodaction are planned
for the Iake Louize and lower Susitna sreas. In adaitisn, dates
aﬁd mimbers tisrin_g ths migrat:on sezson will bte gathered as time
and monies permite
| 5. The trerd of wildlife and ::oténtial values ¥ill receive

some consideration,

32



23, Ths next prcgreés report should include the ebove as saliient
fbatureé of the rervort ag well a3 revisgion of the smmial harvest

and values as more grecific irformation becomes availablee

23



Anomyncus ' '

SEVENTH ANHUAL REPCET of the FIFCUTIVE OFFICFR to the ALASKA
GALE COXIISSION for the period FOVEZBIR 1. 1930 to OCTOZFR 31, 1931

FIFTESETH RE? of the EXECUTIVE CFFICFR to the ALASZA CAE
COZMISSION for the period JANUARY 1, 1940 to LiCESER 31, 1240

SIXTEENTH ANNUAL REPORT of the EXFCITIVE OFFICER to the ALASEA
GAXE COMISEION for the period JANUARY 1, 1941 to DICEUEER 31, 1941

SEVENTEENTH ANNUAL REPOST of the FXICUTIVE OFFICER to the ALASTA
GAE COEISSION for the pericd JANUARY 1, 1942 to NOVEMRFR 20, 1942

SECOSD ARWUAL REPQRT of TIE ALASHA GAYE COMISCION to THE
SECRETARY &F THE IKTERIMR for the pericd JULY 1, 1940 to JUIE 30, 1%

THIED AMNUAL FEPGRT of THE ALASEA GA'E COMNISSION to TIE CLCRETARY
OF TIE INMTERIGR for the period JULY 1, 1641 to JUUE 30, 1942
POURTE A'YUAL BEPCRT of THE ALASKA GA'E COMISSION 4o THE STCRETARY
OF THE INTERIR for the reriod JUIY 1, 1942 to JBE 30, 1943

FIFTH ANFRUAL REPORT of TIE ALASXA GAXE COMISIION to THE SICAETARY
07 TYE INTERI(E for the period JULY 1, 1943 to JOE 30, 1844

SIXTH ANNUAL REPCRT of TFE ALASKA GAME COMISSION LoTHE CECITTARY
OF THE INTERIGR for the pericd JUIY 1, 1944 to JUIE 390, 1945

SEVEETH ANYUAL REPORT of THE ALASYA GAME COM:ISSION to SFE SFCRETARY
OF TFE INTERIR for the pericd JUIY 1, 1945 to JUE 30, 1946

EIGHTH ANNUAL REPCHT of TIE ALASKA GAYE COUHISSION to TIE® SICRITAY
& TiE INTERICR for the period JULY 1, 1946 to JUIE 30, 1947

HINTH ANNUAL REPORT of TIE ALASYA GAXE COLIISSTON to THE SFCRETARY
0F THE IMIERIR for the period JULY 1, 1947 to JUIF 30, 1348

TENTH-ELEVEXTH ATUAL REPGRTS of TFE ALASKA GA'E COMISSION to TIE
SECRITARY OF THE INTERICR for the period JULY 1, 1948 to JU:E 30,
1949-3ULY 1, 1949 to JUIE 30, 1950

TPELFTH ANHUAL REPORT of TiE ALASYA GAME COZIIECINN to TIE SECEETARY
F THE INTERIR for the pericd JUIY 1, 1950 to JUSE 30, 1951

34



ALASEKA GAYE AMD FUR BARVEST STATISTICS, July 1, 1944 to 1953,
Ue Se Do I.y; Fish and §ildlife Servies, Juneau, 4dlasks

PITTUAN-RORRTSON QUARTERLIES, 1949-1953, U. S. D. I., Fish snd
Wildlife Servies, Reglon 6, Junesu, Alagka

35






The document A Progress Report on the Fishery Resources of the Susitha
River Basin, Alaska (1954) is not yet available.
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SUSITNA REPORT

1. For many years, the Susitna Basin has been an area of extreme
interest to the people of the Territory as a potential source of hydro-
electric power for South Central Alaska. The basin lies north of the
farthest inland projection of Cook Inlet between latitudes 61° - 64° and
longitudes 146° - 1530. Its total drainage area comprises 19,300 square
miles of virtually uninhabited lands. This area is bordered on the south
by the waters.of Cook Inlet; on-the east by the Chugach and Talkeetna
Mountains; and on the west and north by the Alaska Range.

‘2. .The main stem of the Susitna River, from its source in the
Alaska Range to its point of discharge into Cook Inlet, is approximately
275 miles long. The principal tributaries have their origin in glaciers
high ih’the mountains and, for the most part, are turbulent in the upper
reacheé and slow-flowing in the lower regions. Most of the tributaries

carry a heavy load of glacial silt.

3. - In August of 1952, the Bureau of Reclamation published a
report entitled "Report on the Potential Development of Water Resources
in the Susitna River Basin of .Alaska". Their plan of development in-
cluded 19 potential damsites, widely distributed throughout the Basin.
However, only 12 of the original 19 sites are presently being considered
for development. The one currently considered most feasibleVand most

likely to be developed first is the site at Devil Canyon, Figure 1.




Figure 1. View of proposed Devil Canyon Damsite,
showing rapids and river gorge. *

L, The proposed Devil Canyon Dam would consist of a concrete
arch-gravity structure having a crest height of approximately 500 feet
above the existing stream bed. A side channel spillway equipped with
36- x 50-foot radial gates and an initial power plant capacity of
232,000 XWH are also planned.

5. Approximate stream gradient at the proposed damsite is 19
feet per mile and the drainage area above the damsite includes 5,830
square miles. Dimensions of the proposed reservoir are presented in
Table 1.

*Photo by Bureau of Reclamation.




Igble 1,  Dimensions of the proposed Devil Canvon Reserﬁoir

Max. Min. - Ave.

Capacity (100 AC.-F* | 2,510 616 | 2,020

Afea (Acres) 15,200 6,400 13,400

Depth at‘Dam (Ft) - 492 291 455

Length (Miles) 26 14 24

i Average Width (Ft) 4,800 3,806 4,600

*These amounts include reduction in capacity to allow for estimated
sediment deposition over a 100-year period, assuming no upstream reser-
voirs on the main stem.

NOTE: The above data are based on initial development of only Devil
Canhyon . Reserv01r .and Power .Plant. :

.6....The SusitnaiRiver»is econsidered one of the most important
salmon spawning etreams in the Cook Inlet region and annually contributes
a major.portioh of the Cook Inlet salmon pack. This contribution is
valued,in‘ekgess of $1,900,000 annually.

- Te - InVestigations~offa\preliminary nature were conducted by the
Fish:and Wildlife Service in the Basin in 1952 and 1953 and the following
reports were prepared:

1., - A Preliminary Statement-of Fish and Wildlife Resources of-
the Susitna. Basin in Relation to Water Development Projects,
1952, . |

2, A Progress Report on the Wildlife Resources of the

Susitna Basin,11954,~~
3. A Progress Report on the Fishery Resources of the Susitna
River Ba51n, 1954,
8. In the summer of 1956 the Bureau of Reclamatlon resumed deu
tailed fe331bility studies of thls dam51te. In order to keep pace with

their investigations, the~Flsh and Wildllfe Service began detailed
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studies of project effects the same year. Although earlier reconnais-
sance indicated that anadromous species did not utilize the watershed
above the Devil Canyon Damsite, detailed studies were required to verify
our previous conclusions. The primary objectives of this study are as
follows:
1. To determine the extent anadromous species utilize the
Susitna River above the proposed Devil Canyon Damsite for
spawning and rearing purposes.
2. To determine the extent anadromous species utilize the
watershed between the damsite and the town of Curry.
3. To obtain general information relative to magnitude and
distribution of resident fish populations that would be
affected by project development.
4. To determine whether access blocks to anadromous species
exist on the main stem of the Susitna River above the proposed
site.
9. The area covered by these investigations was that section of
the Susitna River between Curry and the confluence of Jay Creek,>Figure 6.

In this section, the river is confined to a narrow, steep-walled canyon.

Mountains rise abruptly to elevations exceeding 2,000 feet above the

stream bed. The stream gradient is relatively steep, with the steepest
grade occurring between the confluence of Devil Creek and Portage Creek.
It is in this area where hydraulic barriers to migratory fish may occur,

as shown in Figures 2, 3 and 4.




Figure 2. dWest end of Devil Canyon, showing steepness of canyon walls.

Figure 3. Susitna River approximately 3 miles upstream from the Levil
Canyon Damsite.




Figure 4. Possible hydraulic barrier to ascending salmon several miles
above Devil Canyon Damsite. Note slide lower right.

10. Two methods were used to determine the value of the fishery
resources of this section of the river. Gillnetting during the period of
salmon migration provided direct evidence of their presence below the
damsite, Figure 5. Resulting catch rates gave some indication of their
abundance. Tributary streams were surveyed from the air and ground to
provide counts of spawning salmon and to estimate the extent of suitable
spawning gravels. Observations were also made to determine the presence
of natural obstructions to migrating salmon, both in the tributary streams
and in the main stream of the Susitna.

11. In addition to the use of gillnets, sampling was also done by
means of a minnow seine and hook and line fishing. ARepresentative
samples of all species were weighed, measured, and sexed, and scale

samples were taken for age and growth analysis.
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Figure 5. View of gillnet set in eddy in Devil Canyon below damsite.

GILLNETTING RESULTS

12. On June 16, king salmon nets were set in the locations indi-
cated on the map, Figure 6. Sets were made both above and below Portage
Creek. The first king salmon was netted on July 7, and the last on
July 17. The peak of the run, as indicated by daily gillnet catches, was
approximately July 12, Red salmon nets were set on the 19th and 20th of
hugust and fished until the 9th of September. The locations of these
sets are also presented in the map, and the catches of both species below

the damsite are recorded in Table 2.




Table 2. The amount of gillnet fished; the number of hours fished;
and the catch of each species above and below Portage Creek.

Fathoms Total : Area btetween Damsite : Area
of Hours : and Portage Creek : Below Portage Creek
V Gillnet Fished: King Red Silver Chum Pink : King Red Silver Chum Pink
13 1749 4 0 0 0 0 :
16 2207 : 18 0 0 0 0
10.8 574 0 4 2 23 0 :
3.3 544 : 0 3 53 61 1
Ly 2 23 0 : 18 3 53 61 1

13. Catch rates were determined for gillnets set above and below
Portage Creek. The following formula was used in these computations:

catch rate = total hours fished x fathoms of gillnet.
catch

To indicate relative abundance, the resulting catch rate for each
species above Portage Creek was divided by its respective catch rate
below Portage Creek, thus yielding a percentage figure. These computa-
tions follow:

King Salmon

Below: 2207 x 16

]

1962 gear hours per fish captured.

18
Above: 1749 x 13 = 5684 gear hours per fish captured.
BT . !
5684 = 290% faster rate of catch per unit

1962 gear hours below Portage Creek
than above,




Chum Sglmon

Below: shly x 3,3 = 29,4 gear hours per fish captured.
61

Lbove: 574 x 10.8 = 269.5 gear hours per fish captured.
23
269.5 = 920% faster rate of catch per unit gear
29.4 hours below Portage Creek than

above.
Red Salmon

Below: 54l x 3.3 = 598.4 gear hours per fish captured.
3

Above: 574 x 10.8 = 1,549.8 gear hours per fish captured.
m

1549.8 = 259% faster rate of catch per unit of

598.4 gear hours below Portage Creek
than above.

Silver Salmon

Below: sul x 3.3 = 33.9 gear hours per fish captured.
53
Above: 5ol x 10.8 = 3099.6 gear hours per fish captured.
2
3099.6 = 914% faster rate of catch per unit of
33.9 gear hours below Portage Creek

than above.




STREAM SURVEYS

14, The tributary streams surveyed during the 1956 season are
discussed in order, beginning with Gold Creek and proceeding upstream.
All these tributaries, with the exception of Jay Creek, are located
downstream from Devil Canyon. Jay Creek is located approximately 55
miles upstream from Devil Canyon. All tributary streams from Indian
River upstream to Jay Creek, inclusive, were surveyed from the air and
no salmon were observed.

15. Gold Creek

This stream was not surveyed, but information regarding it was
obtained in an interview with Michale Boddner, a homesteader in the area.
He stated that a few king salmon spawn in this creek and that 32 chum
salmon were spawning at the mouth on September 1. According to Boddner,
grayling, rainbow trout, and Dolly Varden trout are also found in Gold
Creek.

16, Indian River

This is a clear, fast stream approximately 25 feet wide and of
about 3% feet average depth. Aquatic vegetation includes algae and
mosses, while shoreline vegetation is composed chiefly of willow, poplar
and alder., The first mile upstream from the mouth possesses a gradient
considered too steep for salmon spawning. However, suitable spawning
areas were observed in the section from 1% to 5 miles upstream from the
mouth. Four surveys cf this section were made: Two were prior to
salmon migration, the third was near the peak of the king salmon run,
when 22 of this species were observed, and the last was near the end of

Avgust, when all runs--with the exception of the silver salmon migration--

10




were nearly complete. During this final survey, 94 chum, 9 pink and 6
silver salmon were observed alive; while 1 king, 67 pink, and 193 chum
salmon were found dead. Aside from its value to spawning salmon, Indian
River also provides habitat for grayling and rainbow trout.

17. Jack Long Creek

This tributary possesses a steep gradient and contains clear,
slightly yellow-tinged water. Its bed is largely boulders and cobbles
and its banks are quite steep. Shoreline vegetation consists chiefly of
willow, cottonwood, and a variety of annuals. No salmon were seen nor
were their spawning beds observed. Four spawned-out pink salmon, however,
were found at the mouth of Jack Long Creek. This stream also supports
small grayling and rainbow trout populations.
18,  Portage Creek
This creek is 40 to 60 feet wide and 5 to 8 feet deep. Its
waters are clear, blue-tinged, and the stream bed contains bottom materials
of all sizes, including gravels suitable for spawning salmon. Deep pools
are present throughout most of the length of Portage Creek. Some of these
are of such depth that spawning salmon could gasily have been missed by
both aerial and ground observers.’ Shoreline vegetation is composed chiefly
of birch, willow, cottonwood and annuals. Aquatic vegetation is largely
moss and algae, Slide areas were noted on the right bank going upstream.
19. The first survey of Portage Creek was made at the beginning of
the king salmon run, and 3 of this species were observed. During the last
survey, which was made on September 9, 1 live chum, 1 pink and 3 silver

salmon were observed moving upstream. A total of 10 chum and 11 pink

11




salmon were observed on the spawning gravels. A minimum of 30 red salmon
were seen spawning at the mouth of Portage Creek.

20. A king salmon gillnet was set diagonally across the mouth of
Portage Creek and was fished for eight days during the peak of the run.
Only four king salmon were taken and these were netted during the first
24 hours of the set. An observation post overlooking a clear section of
Portage Creek was manned for 46 hours during the run, and no king salmon
were observed. An aerial reconnaissance survey covering the total length
of the stream was made and no salmon were visible from the air. However,
as noted previocusly, spawning salmon may have been present in the deep
pools where they could not be discerned. Observations indicated that
grayling were abundant in Portage Creek while rainbow trout were rela-
tively scarce. .

21. Devil Canvon

While the flow through this section of the Susitna is very
rapid and turbulent, it was found that side eddies exist along the canyon
wall which permitted the passage of a boat upstream well into the gorge.
It appeared that this area should provide no obstruction to migrating
salmon. If hydraulic obstructions do exist, they are probably located at
the proposed damsite and in the canyon area 8 miles above the site,
Figures 2, 3 and 4.

22. Jday Creek

The gradient of this stream is quite gradual to a point approxi-
mately two miles upstream from its mouth, where there is a decided
increase in gradient. Its waters are yellow and turbid and about 2 to 3

feet deep. Its sandy, rocky shoreline is bordered by stands of white

12




spruce, cottonwood, willow, and alder. Neither salmon nor their spawning
beds were observed in the seven-mile section of Jay Creek which was sur-
veyed. Three gillnets were fished for a period of 494 hours in locations
adjacent to the mouth of Jay Creek, and no salmon were téken, indicating
the possibility that they were unable to migrate this far upstream in the

Susitna.

SUMMARY
25, PField investigations conducted in the Susitna River and its

tributaries during the 1956 season provided the following information:
1. Appreciable numbers of all five species of salmon were
captured by gillnet in the Susitna below the confluence of
Portage Creek.
2. In a stream section extending from Portage Creek almost to
the Devil Canyon Damsite, no pink salmon were taken, and only
small numbers of king, red, and silver salmon were netted.
However, an appreciable number of chum salmon were caught in
this section.
3. At Jay Creek, 55 miles upstream from DevilWCaﬁyon, three
gillnets set for 494 hours captured no salmon.
L, Aerial surveys of all tributary streams from Indian River
to Jay Creek, inclusive, failled to reveal the presence of

salmon.

13




DISCUSSION

26, Field investigations during 1956 were intended to determine
whether salmon migrate up the Susitna River beyond the Devil Canyon
Damsite. All five species of salmon were captured in gillnets which were
set downstream from the damsite. Those gillnet sets located nearest the
proposed site, however, took very few fish of only four species, the pink
salmon not being represented. Gillnets fished near the mouth of Jay
Creek, 55 miles upstream from Devil Canyon, failed to take salmon although
they were set for 494 hours during the estimated peak of the migration.
Furthermore, extensive aerial surveys of the tributary streams failed to
reveal the presence of salmon upstream from Devil Canyon. However, it is
not believed that present data warrant the conclusion that an obstruction
definitely exists. Further field investigations will be conducted in

suitable spawning streams above Devil Canyon during the summer of 1957.

14
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INTRODUCTION

1. Interest in the Susitna River Basin, a potential source of
hydroelectric power for south-central Alaska, is intense and should be-
come more so as population, industry, and national defense create needs
for more power (Fig. 1). The Susitna River, about 275 miles long, origi-
nates in the Alaska Range, flows to the southwest, and empties into Cook
Inlet near Anchorage. The few human inhabitants in the 19, 300 square
mile drainage area are concentrated in the Liake Louise area and along
the Alaska Railroad which runs north and south bisecting the basin and
paralleling the Susitna River from 44 to 122 miles above its mouth. A
few roads on the fringes of the area provide opportunities for other means
of mechanized ground travel.

2. The eastern one-third of the basin probably furnishes over
half the range for the Nelchina caribou herd. Censusing in 1955 indicated
a population of about 40, 000. These animals, which are reasonably close
to population centers and accessible from time to time to hunters with
automobiles, swamp buggies, and tractors as means of transportation,
furnish more sport hunting than any other caribou herd in the State.
Moose, fairly abundant throughout the basin, provide hunting along the
railbelt and the few roads and elsewhere to hunters with airplanes and
boats., Other big game present and furnishing a limited amount of hunting

are Dall sheep, mountain goat, black bear, grizzly bear, and brown bear.
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3. Ptarmigan, spruce grouse, and snowshoe hare, all of whose
numbers fluctuate periodically, are found throughout the region. Some
waterfowl use the area for nesting as well as for resting during migration.
Hunting for these species is limited by inaccessibility,

4, Fur bearers present are beaver, mink, muskrat, red fox,
weasel, lynx, otter, wolverine, wolf, and coyote. Harvest of these
species varies depending on current fur prices and availability.

5. The Susitna River watershed provides spawning grounds for a
substantial portion of the salmon which are taken commercially in Cook
Inlet, Estimated percentages of the annual pack contributed by the Susitna
River production by species during the 10-year period, 1946 through 1955,

are as follows:

Red salmon 39%
King salmon 19%
Pink salmon 20%
Coho salmon 14%
Chum salmon 8%

These figures are computed from estimates
furnished by John Skerry, Fishery Management
Supervisor for Cook Inlet District,and data in the
Fishery Report for Kenai Peninsula (1957).
6. The Bureau of Reclamation (1952) has described 19 potential
dam sites for ultimate hydroelectric power development of the Susitna

Basin. Results of ensuing preliminary Fish and Wildlife Service investi-

gations were presented in three reports issued during 1952 and 1954.



7. The Devil Canyon site has been selected by the Bureau of
Reclamation for initial development. Located 134 miles above the river's
mouth and 12 miles above Gold Creek railroad station, the site is about
midway between the population centers of Anchorage and Fairbanks
(Figs. 2 and 4).

8. The dam would be a concrete arch-gravity structure about
500 feet high with a crest length of 1,100 feet. A power plant located at
the foot of the dam would have a capacity of 232, 000 KW and annual firm
output of 1,150,000, 000 KW -hours.

9. The reservoir, 25 mile.s long and between one-half and three-
fourths miles wide, would have a total capacity of 2,930, 000 acre-feet of
which 1,950, 000 acre-feet would be available for power storage capacity.
These figures are based upon development without upstream storage
reservoirs. Complete data for the Devil Canyon project alone and in con-
junction with upstream reservoirs are presented in the Bureau of Recla-

mation Susitna Basin Report (1952).

OBJECTIVES
10. The overall objective of the River Basin Studies investigations
was to determine the effects of a dam and impoundment on the fish and
wildlife resources of the area with primary emphasis on whether a dam

would affect significant runs of anadromous fish. In order to meet these
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objectives, a two-year study was initiated. The work during the 1956
field season was devoted to test netting in thé Susitna River and its tribu-
taries immediately below the dam sitef, and at Jay Creek, 55 miles above
the dam site. From this work it was determined that there was a possi-
bility of a limited number of salmon passing through Devil Canyon to
spawn. Complete findings may be found in the 1956 Field Investigations
Progress Report (1957).

11. The primary objective of the 1957 program was to test net
above the dam site to further determine if anadromous fish were passing
through Devil Canyon. Incidental to this, information was to be gathered

on other fish and game species.

DESCRIPTION OF AREA
12. The area investigated during the summer was the Susitna

River and tributaries from Deadman Creek to Jay Creek, inclusive. The
lower end of this 20-mile section is about 83 miles above the upper end
of the Devil Canyon impoundment area, (Figs. 2 and 3). This area was
chosen for study because it contains more potential spawning streams;
also, logistics would be less difficult than in the 25-mile long proposed
impoundment area. The two areas are believed sufficiently similar that
data obtained for resident fish and game populations and game utilization

on the study area are applicable to the impoundment area.



13. Stream bottoms and low river bottoms support black spruce-
aspen stands. White spruce occurs on the steep side hills in conjunction
with paper birch, scrub birch, black spruce, and occasional stands of
aspen and cottonwood. Scrub birch is present in the rolling country on
each side of the canyon. Willow occurs infrequently throughout the entire
study area. Understory includes blueberry, low-bush cranberry, narrow-

leafed Liabrador tea, crowberry, fireweed, mosses, and lichens,

METHODS

14.  Fifteen gill nets, 6 feet in depth and averaging 28 feet in
length, were set in the 10-mile section of the Susitna River from the
mouth of Deadman Creek to 3 miles above the mouth of Watana Creek
(Fig. 3 and Table 1). Six of these sets were of 83-inch mesh king salmon
web; nine sets were of 53-inch mesh rec“} salmon web. The nets were set
with one end anchored and one end free in eddies of the Susitna River and
at the mouths of Deadman and Watana Creeks, both potential salmon
spawning streams. The first set was made on June 16. Each net was
checked on the average of every seven days. A boat accident and the
subsequent loss of equipment limited field work to the extent that no nets
were checked from July 10 to 22, Nets were removed August 28 and 29
resulting in a total of 7, 314 fishing hours 1/ (4,320 with 8%-inch web;

2,994 with 53-inch web). Although hampered somewhat by fluctuating

1/ 1 fishing hour = 1 gill net fished for 1 hour.




water levels, the gill nets fished with a satisfactory degree of efficiency.

Table 1. Gill Net Sets, Susitna River, 1957
Hours Fished

Location No. 83! mesh 53" mesh Fish
(Fig. 3) Dates Fished (king web) (red web) Taken
A July  3- July 4 24 None
July 7- July 10 72 None
B July 27- July 30 72 None
C July 6~ July 29 552 None
D July 28~ July 29 24 None
E June 23- July 11 252 Nonmne
F June 20- June 26 144 None
G June 20- August 30 1,704 None
H July 28- August 2 120 None
I July 24- July 25 24 None
J July 22- August 1 240 None
K July 24- July 25 24 None
L July 24- August 30 888 None
M July 29- August 29 744 None
N June 16- July 21 894 None
@) June 27- August 30 1,536 ' None
Totals 4,320 2,994
Grand Total 7,314 hours None
15, Ten small fish collections were made (Table 2). Seven of

these were from the mouth of Watana Creek, one from Watana Creek two
miles upstream from its mouth, one from the Susitna River one mile be-
low Watana Creek, and one from the mouth of Deadman Creek.

16. The lower portions of Deadman, Watana, and Kosina Creeks

were surveyed periodically throughout the summer for evidence of

10



Table 2. Summary of 10 small fish collections, Susitna River Basin, 1957.
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anadromous and resident fish. Descriptions of physical characteristics
of the streams were obtained during these surveys.

17. Wildlife observations were made while traveling and working
on the river. The area between Deadman and Watana Creeks was covered
intensively on foot, and wildlife species and range conditions were noted.

18. During the winter three aerial surveys were made to determine
species and numbers of game animals on and adjacent to the reservoir
area. A super-cub was used on January 21, 1958, and a Pacer on Febru-
ary 12 and March 11. Three parallel transects the length of the impound-
ment area on the first flight and two transects on succeeding flights,

resulted in nearly complete coverage of the area each time.

FINDINGS

Fishery Investigations

19. No fish were taken in gill nets during their 7, 314 fishing hours.
About 4, 300 hours of this fishing was with 8-12-—inch mesh net and about
3,000 hours with 53-inch mesh net. Fishing efficiency of the nets declined
from July 10 to July 22, when a boat accident and loss of equipment pre-
vented their being tended. Unfortunately, this occurred at a time corre-
sponding to the period July 7 to 17 of the previous year when king salmon
were netted in the Portage Creek area about 35 miles downstream. How-

ever, had appreciable numbers of king salmon come upstream during this

12



time, it is believed late-running fish would have been taken after July 22,
when nets were again fishing effectively. The nets were fished until
August 29, During the previous year, all species of salmon, other than
king, were taken below the dam site between August 19, when red nets
were first set, and August 29.

20. No downstream migrant or temporarily resident young salmon
or steelhead were present in ten fish collections obtained in Watana Creek,
Deadman Creek, and the Susitna River (Table 2). No evidence of salmon
or steelhead was found by walking the lower portions of Deadman, Watana,
Kosina, and Jay Creeks during August. Michael Boddner, a homesteader
in the Gold Creek area who is familiar with the Susitna River and its major
tributaries, has never observed salmon above the proposed dam site.

21, There are two unverified reports of salmon above the dam site.
Two sportsmen interviewed during August supposedly identified head bones
and other skeletal structures found in the spring of the year near Jay Creek
as belonging to salmon. A Bureau of Reclamation employee reported see-
ing salmon late in July or early August at the mouth of a small tributary
which enters the Susitna River from the south about 3/4 mile above the dam
site, The fish were not identified as to species, but salmon which might
have traveled above the dam site at that time would probably have been

chums or kings.

13



22. Lack of success in netting adult salmon or seining immature
salmon, or in finding evidence of salmon in clear tributary streams indi-
cates that during the summer of 1957 few salmon spawned above the dam
site.

Stream Surveys

23. Deadman Creek, about 30 miles long, is a clear stream bor-

dered by spruce, cottonwood, willow, and alder. Numerous pools and a
bottom with many rocks and large boulders characterize the lower section.
Air and water temperatures, respectively, were 65. 0°F. and 53, 5°F. on
June 21; 71. 0°F, and 54. 0°F. on June 30. Agquatic and terrestrial insects
were abundant. Schools of grayling were seen in its frequent pools. Gray-

ling and whitefish (Coregonus lavaratus pidschian) were seined at the

creek's mouth.

24. Watana Creek is about 20 miles long and 1 to 5 feet deep.

Water flow at the mouth, where it is about 40 feet wide and 1 to 2 feet
deep, was 150 to 160 c.f.s. (metered flow) on August 5. Its waters are
clear and green-tinged. Bottom material includes gravel suitable for
salmon spawning. Occasional deep pools are interspersed with many
riffle areas and slide areas are present on the west bank. The stream
exhibits marked fluctuations in water level. Mean of water temperatures
recorded daily between 8:00 and 10: 00 a. m. from June 20 to August 30

was 52, 0°F. Mean of corresponding air temperatures was 63. 4°F.

14



Extreme water temperatures were 48.5°F. on July 25 and 47. 0°F. on
August 11, Corresponding air temperatures were 49. 0°F. and 69, 0°F,
25, The prominent plant species bordering Watana Creek are
birch, willow, and spruce; the main aquatics are moss and algae. Gray-
ling and whitefish were seined 2 miles above the creek mouth, These
same species, plus numerous fine-scaled suckers and an occasional

burbot and sculpin (Cottus cognatus) were seined at the stream!'s junction

with the Susitna River.

26. Average daily water fluctuations of the Susitna River at
Watana Creek was 3. 3 inches. The greatest rise in water level recorded
in 24 hours was 7 inches; the greatest drop, 14 inches. Water level of
the Susitna River dropped 42 inches from June 21 to August 16, Mean
temperature of the Susitna River at Watana Creek was 54.0°F. while
mean air temperature was 63. 0°F. Extreme river temperatures were
50. 0°F. on June 23 and 58. 0°F. on June 28 with corresponding air tem-
peratures of 69. 0°F, and 82. 0°F. on these same days.

27. Kosina Creek, about 35 miles in length, has a steep gradient

and contains clear, slightly yellow-tinged water. The stream is charac-
terized by a bed of rocks and boulders, steep banks, and numerous
riffles. Water fluctuations were slight except for a noted drop in Septem-
ber. Water and air temperatures on August 16 were 53. 0°F. and 63. 0°F.

respectively. Shoreline vegetation is mainly cottonwood, spruce, and a
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variety of annuals. Grayling were readily taken with hook and line.

Wildlife Investigations

28. Moose were observed throughout the area during the summer
with an indication of movement out of the river bottom during the middle
of July. This was possibly a shift to higher elevations to avoid insects.
Numbers of moose seen in the proposed impoundment area on winter
flights are recorded in Table 2. Similar low densities were noted in areas
adjacent to the proposed reservoir. Condition of browse species indicates
that the area has supported a high moose population at some time during
recent years. Scrub birch, 'the most abundant browse species, showed
moderate to heavy use. The bark of nearly every aspen tree was scarred,
indicating moose utilization. The occasional willow showed heavy or
severe use., Portions of paper birch which could have furnished browse
had grown out of reach.

Table 3. Animals seen in proposed Devil Canyon impoundment area on
three aerial surveys,

Date Moose Caribou
January 21, 1958 1 12
February 12, 1958 2 10
March 11, 1958 2 24
29. Segments of the Nelchina caribou herd periodically range on

both sides of the Susitna River as far west as the impoundment area.

Between July 20 and August 20, an estimated 1,500 caribou were observed
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crossing the river from north to south in the vicinity of Watana Creek.
Although the river here is swift and from 70 to 100 yards wide, the ani-
mals, including calves, crossed with ease and at times even swam up-
stream to find a suitable place to climb on shore. Table 3 shows numbers
of caribou seen in the proposed reservoir area on winter flights. No
large concentrations or movements of caribou toward the impoundment
area were noted in adjacent areas.

30. Black bear were sighted singly or in groups of up to four
(female with three cubs) throughout the study area. They were observed
more often and droppings were more common late in the summer. Two
grizzly bear were seen.

31. Beaver were present in sloughs along the river. The rapid
current and ice flow during spring break-up probably restricts them to
the sloughs or tributaries most of which provide fair habitat. Sparce
otter and mink sign were seen. Fox and coyote sign, although not common,
were noted at high elevations. Wolf tracks were common. Other possible
fur bearers whose presence was not definitely determined were lynx,
martin, wolverine, muskrat.

32. Waterfowl, with the exception of a few merganser which nest
in tributaries, were not found in the study area. Few spruce grouse were
seen. Bald eagles and a variety of hawks, owls, and song birds were

noted.
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SUMMARY

33. Field investigations were conducted on the Susitna River and
tributaries from Deadman Creek to Jay Creek during 1957 primarily to
determine if anadromous fish were present in these waters.

34, No fish were taken by gill net during 7, 314 fishing hours.
About 4, 300 hours of this fishing was with 83-inch mesh net and about
3, 000 hours with 53-inch mesh net. No downstream migrant or tempo-
rarily resident young salmon were taken by seining. No evidence of
salmon was observed during ground surveys of clear tributary streams
made in August., Grayling, whitefish, sucker, burbot, and sculpin were
seined.

35. Moose, caribou, and grizzly and black bear were noted along
the Susitna River above the Devil Canyon dam site in varying numbers
throughout the year. Fur bearers noted were wolf, coyote, fox, beaver,
otter, and mink. Few waterfowl and grouse were observed. Other bird

species noticed were bald eagles, hawks, owls and song birds.
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BACKGROUND

1. The coming era is regarded by many as one of population expan-
sion and industrial growth for Alaska with an attendant demand for increased
and cheaper electrical power. Development of the hydroelectric potential of
the Susifna Basin, located between the population centers of Anchorage and
Fairbanks, appears to be one of the most feasible means of meeting the
anticipated power demands in this area (Fig. 1). The Susitna River, glacizal
in origin, and 275 miles long, drains a relatively uninhabited area of about
19, 300 square miles. This river flows generally to the southwest between
the Alaska Range lying to the north and west, and the Talkeetna Mountains
lying to the southeast. The Alaska Railroad, running north and south through
the middle of the Basin,and the Denali Highway cutting the northern fringe,
are the main facilities developed for ground travel.

2. The Bureau of Reclamation (1952) has described 19 potential dam
sites for ultimate power development of the Susitna River Basin. Three pre-
liminary Fish and Wildlife Service reports dealing with basin-wide aspects
of the fish and game resources were issued in response to this Bureau of
Reclamation report. The first dam to be constructed would be at Devil
Canyon at river mile 134. Results of Fish and Wildlife Service investigations
to determine effects of a dam at Devil Canyon on fish and wildlife were pre-

sented in progress reports issued in 1957 and 1959. Investigations are being



Susitna River Basin, Alaska.

Figure 1.



continued to determine downstream effécts on fish and game of an impound-
ment at Devil Canyon.

3. A second dam in the Bureau of Reclamation's plan of ultimate
development for the Basin would be located at the Denali site on the upper
section of the river at mile 245 (Figs, 2 and 3). This unit would function
as a storage reservoir to provide regulated water releases for power
generation at Devil Canyon.

4. The earth dam planned for Denali would be 205 feet high and
would have a crest length of 1,900 feet. The reservoir would be 2 to 6
miles wide, 29 miles long, and would extend almost to the headwater
glaciers if the maximum reservoir capacity of 6,700, 000 acre-feet were

developed. This would inundate approximately 120 square miles. Inasmuch

as the reservoir would be intended primarily for storage, it is probable
that no power plant would be installed.

5. A third dam, Vee Canyon, at river mile 200 would be a concrete,
arch-gravity structure with a height of 425 feet and crest-length of 1,400
feet. The most recent figures obtained from the Bureau of Reclamation
list 2,400 feet as the probable maximum reservoir elevation. This would
inundate between 95 and 100 square miles, backing water up the main stem
of the Susitna River a distance of 50 miles to the headwaters of the Tyone

system at L.ake Louise. With ultimate development of the Susitna Basin, a

power plant with a productive capacity of 260, 000 kilowatts would be in-
stalled at Vee Canyon.

6. Studies to determine feasibility of the Denali site were started
by the Bureau of Reclamation in 1958. Concurrently, the Branch of River

Basin Studies began field investigations to determine what effects the
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proposed development would have upon the fish and wildlife resources.
Because of the proximity of the Denali and Vee Canyon sites, the Fish and
Wildlife Service program was expanded to inciude similar determinations
for the Vee Canyon impoundment.

OPERATIONS AND METHODS

7. Semi—perr'nanent camps were established for summer field in-
vestigations at the Denali Highway crossing of the Susitna River and at the
mouth of the Tyone River. River travel was accomplished with a 30-foot
river boat powered with a 35-horsepower outboard motor. Areas inacces-
sible by boat were covered on foot by the two or three crew members who
separated, sometimes for several days. The routes followed on foot were
laid out so that impoundment areas could be adequately cover-typed and the
larger water bodies surveyed for the presence of fish, fur bearers, and
waterfowl.

8. Interviews with residents of the area gave information on trap-
pPing pressure and winter harvest of game,.

9. In cooperation with the Bureau of Sport Fisheries and Wildlife,
an intensive effort was made to contact hunters in and adjacent to the Denali
impoundment area during the first few days of the hunting season which
opened August 20, Hunters were then interviewed periodically until the end
of the first moose season, September 20. Information recorded was hunter
name, type of transportation, residence, camp location, kind and number
of game animals desired, kind and number of game animals killed, location
hunted, and location in which game was killed. In addition, each hunting
party was asked for a total cost estimate of direct expenses for the trip,

not including non-expendable items. A total of 282 hunters (273 resident,



9 non-resident) were interviewed. Total trip-cost estimates were obtained
from 262 hunters. Additional information relative to expenditures for trans-
portation, food, ammunition and miscellaneous items was obtained from 81
of these 262. Twenty individuals were unable to determine costs associated
with their hunting.

10. Stream surveys and fish collections were made on the lower
sections of most streams which would be affected by impoundment. Stream
flows were computed by the floating chip method. Fish were collected by
means of a %-inch seine, minnow traps, and hook and line.

11. Counts of game present in the impoundment areas were obtained
during aerial transects. Nine counts were made in the Denali area; three
in the Vee Canyon area. Original plans were to obtain 50 percent coverage
by flying transects one mile apart and recording animals in a +-mile wide
strip, + mile on each side of the plane. Plans were changed on 2 flights to
give 25 percent coverage by flying at 2-mile intervals and counting a %-mile
strip on each side of the plane. Spacing between transects was maintained
quite consistently by flying at right angles between transects for the length
of time required to travel the desired distance at the plang's particular
speed. However, in open areas it was noted that animals were being re-
cordedgin locations nearly adjacent to the previous transect. Therefore,

1/8 mile was added to the width of the counting strip on each side of the

plane. This provided 75 percent coverage when a l-mile interval was




maintained between transects and 37.5 percent coverage when a 2-mile
interval was maintained. These percentage figures have been expanded to
obtain an estimate of total numbers of animals in the impoundment areas.

FINDINGS
DENAILI AREA

Description and Range

12. The upper portion of the proposed Denali reservoir area extends
nearly to the headwaters of the East and West Forks of the Susitna River
and is confined largely to an old flood-plain. Both forks are sprea‘xd out and
braided. The outermost channels of the East Fork are from 1% to 2% miles
apart; those of the West Fork range from a single channel to channels 13
miles apart. Nearly pure stands of sedge or willow, and stands of sedge
and willow together are the dominant vegetative types in this upper 15-mile
long section. Game animals in the past have browsed this willow lightly to
moderately., Current usage appeared light. |

13.  About 2 miles below the junction of the East and West Forks the
river and impoundment area narrow. Sedge and willow are the dominant
vegetation in the river bottom. Glandular scrub birch, scattered spruce,
and a heath formation composed of blueberry, low-bush cranberry, L.abrador
tea, and crowberry occur on the side hills, Willow showed light to moderate

use (Fig. 4).




Figure 4. Upper section of Lenali impoundment area
looking north from Denali Highway bridge
crossing of Susitna River to headwater
glaciers.

14. The Susitna River is confined to a 3-mile wide channel for
4 miles below the Denali Highway crossing. The impoundment area is
1% to 2 miles wide in this section. Glandular scrub birch and heath plants
are the dominant vegetation. Spruce is scattered through the area with
willow and sedge prominant along water bodies.

15, Topography changes below the mouth of Butte Creek; in this
area, hills do not encroach on the river as closely as in upper sections,
The impoundment area reaches its greatest width, 13 to 43 miles, in this
locale and contains numerous lakes, potholes, and marsh areas, sepa-

rated by higher well-drained land. Sedge and willow form pure stands in



o

the wet, low areas and also occur together and with spruce. Spruce and
scrub birch are the dominant plants. Heath plants and lichens occur as an
understory throughout the better-drained sections.

16. In the lower three miles of the Denali area, the impoundment
would be confined by hills to a strip + to 3 mile wide. This is an area of
scrub birch with scattered spruce and willow and a heath plant understory.
Big Game

17. Indication of the numbers of big game animals utilizing the im-
poundment areas was obtained by means of aerial surveys. Counts of
moose in the Denali impoundment area and the expanded population esti-
mates are presented in Table 1. The northern half of the Denali impound-
ment area is part of the Denali Reserve, a section 80 miles long north of
the Denali Highway which is closed to big game hunting.

Table 1. Moose counted in the Denali impoundment area on nine flights
and expanded population estimates.

Moose Expanded Popu-
Date Coverage Area Counted lation Estimate
11-20-57 75% Reserve 55 73
Open 2 3
Total 5T 76
1-8-58 75% Reserve 251 28
Open e 5
Total 25 33 Y
2-12-58 75% Reserve 44 59
Open 7 9
Total 51 68
3-11-58 75% Reserve 31 41
Open 13 17
Total el 59
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Table 1, (continued)

Moose Expanded Popu-

Date Coverage Area Counted lation Estimate
4-28-58 75% Reserve 7 9
Open 3 4
Total 10 13
5-2-58 75% Reserve 26 35
Open 17 23
Total 43 57
7-28-58 37.5% Reserve 17 45
Open 22 59
Total 39 104
10-23-58 37.5% Reserve 16 43
Open ‘ 15 40
Total 31 83
12-1-58 75% Reserve 88 117
Open 8 11
Total 96 128

18. Factors which might contribute to the variation in numbers of
animals recorded in the period from November through April, when snow
and sighting conditions were considered good, are l) animals movement in
and out of the impoundment area and 2) inconsistencies of pilot and observer
in sighting moose. Snow cover was poor on the May flight. Moose were
relatively easy to sight in July although there was no snow on the ground.
Sighting and snow conditions were good on the October and December 1958
flights.,

19. Sexual differentiation, exclusive of calves, was possible during
three of the counts when visible antlers were present on the bulls. These

counts and sex and calf ratios are presented in Table 2,
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Table 2. Sex and age composition of moose counted in the Denali impound-
ment area,

Bulls/ Calves/
Date Section Bulls Cows Calves 100 cows 100 cows
11-20-57 Reserve 23 24 8 96 33
Open 1 1 0 100
Total 23 25 9 92 36
7-28-58 Reserve 7 7 3 100 43
Open 6 9 7 67 78
Total 13 16 10 81 63
10-23-58 Reserve 7 4 2 100 29
Open 3 6 6 50 100
Total 10 13 8 76 61

Ratio of bulls to cows, which is higher in the reserve than in the open area,
probably reflects bull removal under a "bulls only'" hunting restriction.
Number of animals observed are too few to permit comparison of calf:cow
ratios in the reserve and open areas. However, from fall count ratios of
the entire impoundment area, calf productivity, as defined by Rausch (1958),
may be considered good in 1957 and excellent in 1958,

20. Table 3 lists counts and estimates of numbers of caribou in the
Denali impoundment area based on aerial transecting. Most of the varia-
tion in caribou counts is probably due to the nomadic nature of these

animals.
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Table 3. Caribou counted in Denali impoundment area on nine flights and
expanded population estimates,

Percent Caribou Total

Date Coverage Counted Estimate
November 20 75 702 936
January 8 75 3,680 4,907
February 12 75 753 1,004
March 11 75 258 344
April 4 75 175 233
May 21 75 193 257
July 28 37.5 13 35
October 23 37.5 270 720
December 1 75 195 260

21. Hunting season began August 20 for moose, caribou, and black

bear and September 1 for grizzly bear. The most intensive hunting pressure
occurred along the Denali Highway, the only portion of the proposed im-
poundment area which could be reached by automobile. Of the 282 hunters
interviewed in or adjacent to the Denali impoundment area, 243 (86%) were
hunting moose and 266 (95%) of the same 282 hunters desired caribou.
Table 4 presents the interview data according to number of caribou desired.
Table 4. Number of caribou desired and obtained by 282 hunters in and
adjacent to the Denali impoundment area. In general, hunting

trips of those interviewed were roughly one-half completed.
(Bag limit: 3)

No. of Caribou killed
Caribou desired No. of hunters one two three
1 83 (30%) 24
2 65 (24%) . 24 8
3 105 (39%) 19 14 17
Uncertain 7 (3%)

13



22. At the time of the interviews, 16 moose had been killed, re-
sulting in a success ratio of 3.7 percent. A total of 110 hunters had killed
at least 1 caribou at the time of the interview; these figures yield a success
ratio of 41 percent. Data for both moose and caribou, including success
ratios presented here, were obtained in field interviews after approximately
one-half the hunting effort of those interviewed had been expended. Total
harvest figures and success ratios would have been higher had hunters been
contacted at the conclusion rather than the middle of their hunt.

23, Less than 1 percent of those persons interviewed were specifi-
cally hunting bear but 27 percent said they would take a black bear and 9
percent said they would take a grizzly bear should they have the chance
while hunting moose and caribou.

24. Days spent hunting, excluding figures from the few who did not
know how long they would hunt, ranged from 1 to 30. Average length: of
hunting trip was 5 days. The length of hunting trips most frequent in the
interview data (22 percent) was 2 days.

25. A cost estimate for the particular trip to the Susitna area was
obtained from 262 of the 273 resident hunters interviewed. Average cost
per hunter for food, transportation, ammunition, film, and miscellaneous
expendable items was $53 per trip. A breakdown of expenditures obtained
from 81 hunters gave a total cost;per-—hunter figure of about $37. This

smaller sample figure is less than the $53 figure obtained for 262 hunters,
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Table 5 presents this breakdown.

Table 5. Trip expenditures of hunters on foot in and adjacent to the Denali
impoundment area in 1958.

(81 hunters) Average time
spent hunting--43 days.
Expend./ Expend./

Trip Day %
Transportation $19.78 $4. 60 53.5
Food 12.23 Z2.84 33.1
Lodging
Ammunition, misc. 4,96 1. 15 13. 4

26. Expenditures of 8 non-resident hunters averaged $500 apiece.
Of the resident hunters interviewed, 60 percent resided in the Anchorage
area, 20 percent in the Fairbanks area, and 20 percent in other localities
in south-central Alaska.

27, Figures quoted thus far are for hunters who did not utilize
services of weasel and swamp buggy operators along the Denali Highway
either for the initial hunt or for hauling game which had been killed while
hunting on foot. According to the three operators who worked fairly in-
tensively in the Denali area, approximately 75 percent of their hunters
took caribou. Cost for an unsuccessful trip was $10 to $25. Average
price for hauling a moose was $50; a first caribou, $25; and additional

caribou, $10 to $25 each.
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Small. Game

28. Snowshoe hare, whose numbers fluctuate periodically, are re-
ported to inhabit the impoundment area although none were observed during
the period of investigation. None of the hunters interviewed were hunting
this species.

29. Likewise, game bird populations were at a low level of abun-
dance. One spruce grouse and approximately ten broods of ptarmigan were
the total numbers seen during the field season. Liess than 1l percent of
hunters interviewed were hunting only small game but 30 percent were
interested in hunting game birds in addition to big game. Six ptarmigan
taken by two hunters constituted the total harvest among hunters inter-
viewed. No hunting pressure was observed for Wilson's snipe, present
throughout the area.

Fur Bearers

30. Wolf, red fox, wolverine, beaver, muskrat, and river otter
were seen in the Denali impoundment area, Wolf numbers have been re-
duced in recent years by bounty hunters and by the Predator Control
Division of the Fish and Wildlife Service. The proposed impoundment
location is in a study area where wolves are protected to obtain informa-
tion on their life history and ecology. Beaver, distributed through most
of the impoundment area, appear to have the greatest potential value of

the fur bearing species. One or two year-round residents, who trap
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occasionally for beaver near the Denali Highway crossing of the Susitna
River, now exert the only known trapping pressure in the Denali impound-
ment area. These people estimated that their average annual take does
not exceed 20 beaver,
Waterfowl

31, The first waterfowl observations in the Denali area were made
on a flight May 21 in conjunction with moose and caribou counting. At this
time, about one-third of the total water area was ice-free. Approximately
450 ducks--mostly scaup--in groups of from 20 to 75 were counted. Other
ducks, mostly paired, including mallards and pintails,were noted in vege-
tation along edges of water bodies but a complete count was not obtained.

32. Ground observations of waterfowl were recorded from June 15
through August 16 in the Denali area from the dam site to the mouth of
Valdez Creek, An aerial survey on August 28 sampled the area above the
junction of the East and West Forks which was not covered from the ground.
Tables 6 and 7 summarize these data, which are not total numbers but are
considered representative of waterfowl composition of the area. Most of
the ducks observed early in the season were groups of molting males.
Broods were more readily observed as the season progressed. Since pin-
tails are among the first to migrate and those observed in the aerial survey
of August 28 were in large flocks, they may not have nested in the impound-

ment area.
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Table 6. Waterfowl recorded from the ground in the Denali impoundment
area from June 15 through August 16, 1958,

Adults
. without Broods
Species young Adults Young Avg.young/brood
Swan 4 several
Canada goose 2
Scaup 111 22 180 8.2
Widgeon 75 4 22 5.5
Mixed scaup & widgeon 423
Green-winged teal 28 2 4 2
Mallard 20
Pintail 11 1 5 5
Bufflehead 7 1 6 6
Shoveller 6
Canvasback 3
American goldeneye 2
White-winged scoter 31 3 19 6.3
Old squaw 1 3 3
American merganser 28
Unidentified 225

Table 7. Waterfowl counted from the air on the East and West Forks of
the Susitna River in Denali impoundment area, August 28, 1958,

Swan 11 Shoveller 5
Pintail 263 Green-winged teal 15
Mallard 81 White-winged scoter 14
Scaup 67 American merganser 33
Widgeon 48 Unidentified 579
33, The areas of greatest waterfowl concentration were in the upper

10-mile section of the impoundment area, and.on and adjacent to Goose
Island, a marshy area with many lakes and potholes about 12 miles below

the Denali Highway crossing of the Susitna River. Lack of food apparently
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limited waterfowl use in other areas. Star duckweed and pondweed were
the principal waterfowl food species in the Goose Island area.

34. Swans nesting in this area are believed to be trumpeters, inas-
much as all nesting swans and eggs which have been identified by personnel
of the Fish and Wildlife Service waterfowl division south of the Alaska Range
have been trumpeters. Measurements made June 12, 1958 of an egg from
a clutch near the mouth of the Oshetna River and of 2 eggs from a clutch
near Crosswind Lake, 13 miles east of Liake Liouise definitely established
these clutches as trumpeter rather than whistling swans{Hansen, 1958).

35. Residents report that sizeable numbers of a small species of
Canada goose rest and feed in the impoundment area on their way south in
the fall.

36. The waterfowl hunting season opened September 1; hunting
pressure was negligible.

Stream Surveys and Fisheries

37. The Susitna River is glacial in origin and flows generally
through flat bottom land. In the Denali impoundment area, it is charac-
terized by many shifting channels and a silt-mud bottom. Water levels
were measured daily at the Denali Highway bridge. Day to day fluctuations
ranged from 0 to 8 inches, and the total range observed was 16 inches. No
overall upward or downward trend was evident during the peried from

June 18 through August 15. Sun, which melted the gL‘aciers, or rain,
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caused the river to rise; cooler weather without rain caused the river to
drop. Cold weather after August 15 caused a steady drop to the Septem-
ber 11 level, which was 28.5 inches lower than the highest recorded in
July.

38. A continual record of air and water temperatures was obtained
for the Susitna River at the Denali Highway bridge. Mean daily high and
low water temperatures and range in daily fluctuations by two-week periods
are tabulated in Table 8,

Table 8, Susitna River temperatures in degrees Fahrenheit at Denali
Highway bridge.

Mean Daily Mean Daily Range in Daily
Period High Low Fluctuations
June 18 - 30 47,1 42.5 1 -8
July 1 - 15 46,9 42,1 2 -8
July 16 - 31 45,4 41.6 2 -7
August 1 - 15 44,1 40. 9 2 -6
August 16 - 31 42,5 39.2 2 -5
September 1 - 14 41.5 38.7 2 -4

39. Few, if any, anadromous fish occur in the Susitna River
system above Devil Canyon. None were found above Vee Canyon during
the period of investigation. Sport fish are not sought in the silty main
stem of the Susitna River., Burbot were the only fish collected in the main

stem of the Susitna River in the Denali area.
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40, Tributaries, portions of which would be flooded by a dam at
Denali site, are described beginning with the furthest upstream and “working
downstream. Flows have been computed using a factor of 0.8 for these
streams which all have rough bottoms.

41. Boulder Creek, flowing into the East Fork of the Susitna River,

is about 13 miles long. It is glacial in origin, has clear water tributaries,
and receives no fishing pressure. The lower 1/2 mile would be inundated
by dam construction at Denali site. Due to the inaccessibility of Boulder
Creek, the stream was surveyed from the air and no discharge measure-
ments were made.

42, Valdez Creek, 14 miles long, enters the Susitna River from

the east about 5 miles below the junction of the East and West Forks.
Placer operations at the gold mining site of Denali, about 3 miles above
the mouth of Valdez Cfeek, have silted the gravels in the lower section.
The stream above is clear with many riffle areas, few pools, and a steep
gradient. Bottom types are gravel and rubble. Water temperature at
3:30 p. m. on August 16 was 58°F, ; corresponding air temperature was
49°F., Average velocity of a cross section in the lower 2 miles subject to
inundation was 6. 3 feet per second, average depth was 1 foot, and average
width was 20 feet to give a flow of 101 c. 1. s.

43, Mayflies, the dominant aquatic insect, were fairly numerous.

One whitefish (Coregonus cylindraceus (Pallas)) was seined at the mouth
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of Valdez Creek. Fishing pressure is negligible since the stream is 5 miles
from the Denali Highway and may be reached only by persons on foot or
using track or four-wheel drive vehicles.

44, Windy Creek, a clear stream about 14 miles long, flows into

the Susitna River from the east about 1 mile above the Denali bridge. The
lower 2-mile section, which would be inundated, has pool and riffle areas
interspersed and a gravel-rubble bottom. Water and air temperatures at
10:30 a. m. on August 16 were 46°F, and 51°F., respectively., Based on an
average depth of 0.8 feet, a cross section averaging 50 feet in width with
an average velocity of 3.5 f. p.s., the stream flow in the lower section was
computed to be 112 c.f. s,

45, Mayflies, caddis flies, and stone flies were the dominant
aquatic insects present. Accessible from the Denali Highway by a short
walk, Windy Creek probably received more fishing pressure than any other
stream in the impoundment area. All of this angling was for grayling, which
were readily taken and which ranged up to 16 inches in length. Fishing
effort and success were noted from late June through mid-September.

46. Butte Creek, a clear-water stream about 28 miles long, drains

an area of rolling hills to the west of the Susitna River. Much of Butte
Creek drainage can be traversed with swamp buggies and track vehicles.
A dam at Denali site would inundate the lower 7 miles of Butte Creek.

Pools about 4 feet deep and 10 feet long occur about every 50 feet in this
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section and are interspersed with riffle areas. Stream bottom types are
gravel and rubble. A cross section taken in the proposed impoundment
yielded an average velocity of 2.5 f.p.s., average depth 2.5 feet, and
average width 30 feet for a calculated flow of 150 c.f.s. Water and air
temperatures on August 27 at 2:00 p. m. were 47°F. and 59°F., respec=
tively.

47, Caddis flies were abundant; stone flies, mayflies, and black
flies were also present. Grayling, whitefish, and cottids were seined and
grayling were observed in pools. Fishing pressure, most of which was
incidental to other activities such as hunting or prospecting, was light.
Access was by swamp buggy or track vehicles.

48, Raft Creek, which drains a wet, lowland area to the east of the
Susitna River would have its lower 2 miles inundated by the proposed
Denali dam. This stream is clear with an almost imperceptible current,
Bottom material is largely organic. No fish were observed in the section
which would be inundated.

49. Shallow, bog, brown-water lakes scattered throughout the
Denali impoundment area apparently support fish only if connected to a
stream system. Suckers and grayling were observed in several of these
lakes.

50. A clear-water lake of about 200 surface acres and having a

sand and rubble bottom is located about two miles south of the Denali

23



Highway on the west side of the Susitna River. Designated locally as Sand
Lake, it supports lake trout and receives a moderate amount of fishing
pressure. Anglers reach the lake by means of tundra vehicles or walking,
and fish for grayling and whitefish in the outlet stream.

51. Another clear-water lake approximately the éame size as Sand
Lake is located in the impoundment area about ten miles south of the Denali

Highway. It is nearly inaccessible except by plane.

FINDINGS
VEE CANYON AREA

Description and Range

52. The Bureau of Reclamation has indicated that the Vee Canyon
impoundment probably would have a maximum elevation of 2,400 feet. At
this level, the reservoir would extend about 1% miles above the Denali site
and be essentially confined to the present river bed in this uppermost area
(Figs. 5 and 6).

53. Most of the Vee Canyon reservoir would be confined by side-
hills to a strip 1/4 to 2 miles wide on each side of the Susitna River and
tributaries, Here the Susitna is 1/8 to 1/4 mile wide and flows in a
narrower, deeper channel than in the Denali area. The impoundment area
bordering the river has spruce and glandular scrub birch interspersed as
deminants with occasional stands of aspen on the better-drained sites.

Heath plants form the understory. Willow and sedge are present on wetter
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Figure 5. Vee Canyon dam site looking upstream.

Figure 6. Vee Canyon dam site looking downstream with
Goose Creek flowing in from left.
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sites and bog cotton grass is an occasional dominant. Lichens present
throughout the area are most numerous in the Coal Creek and MacLaren
River areas but are only moderately abundant in those locales.

54. Willow in that portion of Clearwater Creek which would be im-
pounded has been utilized in past years to the extent that some plants are
dying and resprouting. Moderate use was noted on current growth at the
time of survey., Scrub birch had been utilized slightly.

55, The portion of the impoundment area which extends into the
Coal Creek drainage is a wet, lowland type characterized by intermingled
willow, spruce, sedge, and Sphagnum bogs. Scrub birch is dense on slopes
and ridges. (Lichens are fairly abundant along ridges which run further
back from the creek. Willow shows moderate to heavy use on past growth.
Light use was noted on current growth,

56. A dam at Vee Canyon would inundate lowlands having willow,
aspen, spruce, and sedge cover in the MacLaren River drainage. Willow
and aspen show moderate to heavy past use with some willow having been
killed out and resprouting, Current browse use was moderate. Slopes
have heavy growths of scrub birch and a few spruce. Scrub birch in some
areas shows moderate use on past growth., Lichens are fairly abundant.

57, The proposed impoundment will back water up the Tyone River

system but it will be generally confined to present shorelines in Lake

Liouise, Susitna Lake, Tyone Liake and the upper Tyone River. Land




bordering the lower Tyone River and Tyone Creek which would be flooded
has extensive areas of bog cotton grass and some sedge in addition to the
widespread willow, spruce, scrub birch, and heath cover. Spruce are
small due to a relatively recent burn., Willow shows moderate to heavy use
on past growth., Light use was noted on recent growth.

58, Alders are intermingled with willow, scrub birch, heath plants,
and spruce in the portion of the Oshetna drainage which would be inundated.
Browsing in the past has been heavy on willow; current use had been light to
moderate at the time of survey.

59. Willow and scrub birch are the dominant species in that portion
of Goose Creek which would be flooded. In this area, willow showed heavy
past use.

Big Game

60. Table 9 summarizes moose and caribou counts in the Vee
Canyon impoundment area. The limited data suggest that moose calf pro-
duction is excellent. Black and grizzly bear were present throughout the

area.

Table .9. Aerial counts of moose and caribou in Vee Canyon impoundment
area and expanded population estimates.

Estim. Bulls/ Calvesf

Date Coverage Counted Total Bulls Cows Calves 100 cows 100 cows

MOOSE:

7-29 37.5% 7 19 2 2 3 100 150
10-23 37.5% 34 91 2 20 12 10 60
12-1 75% 73 97

CARIBOU:

7-29 37.5% 1 3

16-23 37. 5% 129 344

12-1 75% 22 29




61. The most intensive hunting in the Vee Canyon area was centered
iin the upper Tyone River section. Lake Liouise can be reached by road and
Liake Louise and the connecting Susitna and Tyone Lakes are popular for
hunting from boats. Due to inaccessibility, hunting throughout the rest of
the Vee Canyon area is limited to boat and float plane operations and is not
intensive. Boat hunting, confined largely to the Tyone system, is not inten-
sive below Tyone Liake due to difficulties imposed by shallow water sections
of the Tyone River. Planes are able to land and take off from several areas
of the Susitna River; however, lakes adjacent to the impoundment area are
utilized to a greater extent than the river. As in the Denali area, moose
and caribou are the species most sought,

Small Game

62. Snowshoe hare and spruce grouse, populations of which fluctuate
periodically, are reportedly present in the area, None were observed
during the period of investigation. Ptarmigan, another cyclic species, were
not abundant. One adult and eight young were the total seen in the impound-
ment area. Wilson's snipe were distributed throughout the area.

Fur Bearers

63. Evidence of wolf, fox, lynx, wolverine, river otter, beaver, and
muskrat was seen in the Vee Canyon area. A moderate amount of trapping
in the Liake Louise area constitutes the major pressure currently exerted

to harvest these species. Beaver, perhaps, have the highest potential
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value of the fur bearing species, Wolves have been reduced in numbers in
recent years but are presently protected as part of a study to learn more of
their life history and ecology.
Waterfowl

64, Waterfowl recorded in the Vee Canyon area, exclusive of Liake
Liouise, Susitna Lake, and the Tyone River above the mouth of Tyone Creek,
are presented in Table 10,

Table 10. Waterfowl recorded from the ground in Vee Canyon impoundment
area from July 11 through August 2, 1958,

Adults Broods

without Average
Species young Adults Young Young/Brood
Canada goose 2
American merganser 33 1 9 9
White~-winged scoter 12 2 19 9.5
Scaup 8 1 5 5
Bufflehead 8 1 6 6
American goldeneye 4 1 7 7
Pintail 3 4 13 3.3
Mallard 3 1 8 8
Widgeon 4 26 6.5
Green-winged teal 1 3 12 4
Surf scoter 1 4 4
Old squaw
Unidentified 7 1 1 1

These data, obtained while covering the impoundment area by boat and on-
foot, are not total numbers of waterfowl utilizing the reservoir site, but

are considered representative of the composition of waterfowl present in
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the locale. Water suitable for nesting is limited in the Vee Canyon area,
much of which is confined to the Susitna River bottom and immediate side
hills. Many of the lakes or potholes which would otherwise be suitable
lacked food for waterfowl. Nearly all lakes with food produced at least one
brood; however, broods generally were small., Pondweed, water milfoil,
and bur reed were the most abundant duck food., Water lily was also abun-
dant in the shallow, bog lakes,

65. Hansen (1958) reports a clutch of trumpeter swan eggs in the .
impoundment area at the mouth of the Oshetna River and another near
Crosswind Lake 13 miles east of Lake Louise.

Stream Surveys and Fisheries

66, The Susitna River in the Vee Canyon impoundment area is con-
fined by hills with moderate to steep slopes and has formed one or two
deep, permanent channels in most sections. DBottom materials include
rocks, boulders, mud, and silt. Flow data obtained for a cross section of
the Susitna River just above the mouth of Tyone Creek July 27 are:
average velocity, 5 f.p.s.; average depth, 6 feet; average width, 225 feet;
discharge, 5400 c.f.s. A constant of 0.8 for a rough bottom is used in
calculating the discharge. Grayling, fine-scaled sucker, cottid, and burbot
were seined in shallow-water areas of the Susitna River 4 miles above the

mouth of Tyone River,
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67. Clearwater Creek, about 34 miles long would have its lower 5

miles inundated by a dam at Vee Canyon. This lower section, which drains
an area of low hills and ridges, has many deep, long pools interspersed
with riffle areas. Willow and Equisetum are the predominant shore vege-
tation; spruce and glandular scrub birch are the dominant surrounding
country vegetation., Water flow data were obtained July 21 from a cross
section of stream. Average velocity was 5 feet per second, average depth
was 2 feet, and average width was 90 feet, while discharge of 720 c.f. s.
was calculated. Grayling, burbot, and cottids were taken by seine and
minnow trap. The lower section, inaccessible except by boat or float plane,
receives little or no fishing pressure.

68, Coal Creek, about 28 miles long, drains a relatively low area
west of the Susitna River. The lower 5-mile section of Coal Creek which
would be inundated, possesses a wet, lowland type terrain containing
willow, spruce, and sedge bogs. This clear stream has a gravel-rubble
bottom and many pools from 5 to 30 feet long and 1 to 5 feet deep inter-
spersed with riffle areas. A cross section measurement indicated an average
stream velocity in the area which would be inundated of 2.2 f. p. s. ; average
depth, 1 foot; and average width, 25 feet, resulting in a calculated discharge
of 44 c.f.s. Caddis flies and May flies were the dominant aquatic insecis.
Grayling and cottids were taken by seining; a run of adult suckers was ob-
served moving upstream on July 20. Fishing pressure is nearly non-

existent due to inaccessibility,




69. The MacLaren River, a major tributary of the Susitna River,

enters from the east and originates at MacLaren Glacier 50 miles above its
junction with the Susitna. The lowlands in the 5-mile section which would

be flooded by a dam at Vee Canyon are interspersed with willow, aspen,
spruce, and sedge. The turbid river has many long, deep pools interspersed
with riffle areas; glacial mud and gravel are the stream bottom types
present, Average depth of a cross section near the mouth was 3 feet;
average width, 150 feet; velocity, 5 f.p.s.; and the discharge was computed
to be 1800 c.f.s. Burbot and cottids taken with minnow trap and seine were
the only fish species noted. No fishing pressure is known to occur on the
Macl.aren.

70. The Tyone system would lose more clear water through inun-

dation than any other stream in either impoundment area. Tentative Bureau
of Reclamation figures list 2,400 feet as the probable maximum Vee Canyon
reservoir water level. If this is attained, the water levels of Tyone Lake
(elevation 2, 361 feet m.s.l. from 1:63, 360 USGS maps issued in 1952},
Susitna Lake (2, 361 feet m.s.l.), Lake Louise (2, 362 feet m.s.l.) and
Little Lake Liouise (2, 375 feet m.s.l.), all at the upper end of the Tyone
River, would be raised.

71, Lazke Louise, accessible by 18 miles of gravel road from the
Glenn Highway, provides boat access to Susitna IL.ake and Tyone Lake. This

area is becoming increasingly popular; private cabins are appearing along
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much of the available lake frontage and Army and Air Force recreation
camps have been established here. The lake trout fishery is a major reason
for this popularity. Allin (1956) states that, from records supplied by the
military, it is computed that 211 man-days of pressure took about 459 lake
trout in 1955, Military personnel exerted about 75% of the fishing pressure
at that time. Other species present are grayling, whitefish, fine-scaled
sucker, and burbot. Allin {1956, 1957) more fully describes the Lake
Louise fishery.

72. The lower ten miles of the Tyone River were surveyed. Willow,
spruce, and Equisetum are the dominant shore species with glandular
scrub birch and spruce dominant on surrounding hills. The river is clear
and flows over gravel and rubble with pools from 1 to 8 feet long about
every 100 yards., Riffle areas are abundant. The water level fluctuates
greatly depending on rainfall. Flow data obtained from a cross section in
this area are: average velocity, 1.4 f.p.s.; average depth, 2 feet; average
width, 30 feet; and discharge, 67 c.f,s. Caddis flies were the dominant
aquatic insect. Water temperature on June 22 at 10:00 a. m. was 58°F. ;
air temperature was 59°F., Grayling, fine~scaled sucker, burbot, and
cottids were taken with seine and minnow trap at the mouth of the Tyone
River., Although the lower Tyone River is accessible by boat from Lake

Louise, little fishing pressure was exerted here.
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73. The Oshetna River, which flows north for 50 miles before

emptying into the Susitna River, would have its lower 6 miles flooded by a
dam at Vee Canyon. Willow, alder, and glandular scrub birch are the
dominant vegetative types in this section. Pools are infrequent in this

fast, clear stream which flows over gravel, rubble, and boulders. Stream
flow data obtained when the river was high due to rains are: average velo-
city, 6 f.p.s.; average depth, 4 feet; average width, 100 feet; and discharge,
1920 c.f.s. Water temperature on July 31 at 7:30 a. m. was 48°F. Caddis
flies were abundant in the stream and grayling were present. Little or no
fishing occurs in this drainage due to inaccessibility.

74, Goose Creek, a clear stream flowing north to the SusitnaRiver,

would have 3 miles of its total length of 15 miles flooded by a dam at Vee
Canyon. This lower section, bordered by willows and alders, has a stream -
bed of mixed gravel, rubble, and boulders and contains many pool and
riffle areas. Water temperature at 1:00 p. m. July 31 was 52°F., Average
velocity of a cross section measured when the stream was high due to rain
was 5 feet per second, average depth was 2 feet, average width was 25
feet, and flow was 200 c.f.s. Fishing pressure is non-existent due to
inaccessibility.

75, Shallow potholes and brown-water bog lakes, present through-
out the Vee Canyon area but less numerous than in the Denali area,

apparently contain fish only if accessible from a stream system. Tempera-

ture of most of these lakes was about 60°F,
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CONCLUSION

76, Investigations were conducted in the Denali and Vee Canyon
project areas of the Susitna River Basin to ascertain the species of fish
and wildlife present. The species identified are summarized by area in
Tables 11 and 12.

77. The information contained herein, along with the findings of
subsequent studies, will eventually be used in the preparation of reports
for the Bureau of Reclamation dealing with the effects of the proposed

projects on the fish and wildlife resources.
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Table 11. Fish and Wildlife species observed in the Denali and Vee Canyon impoundment. areas.
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Table 12. Non-game birds recorded in Denali and Vee Canyon areas.

Species

Denali area

Vee Canyon area

Common loon

Pacific loon

Horned grebe

Swainson's hawk

Redtailed hawk

LR AR

Golden eagle

Bald eagle

%

Marsh hawk

Osprey

AR R

Golden plever

Semi-palmated plover

Hudsonian curlew

Spotted sandpiper

"

Lesser yellowlegs

»

Northern phalarope

Shortbilled gull

Franklin gull

Arctic tern

A R LA R L A R LR R

Horned owl

Hawk owl

MK WM M

Snowy owl

Flicker

Hairy Woodpecker

Kingfisher

Cliff swallow

Robin

»

Hermit thrush

Russet-backed thrush

MW MMM MR

Ruby-crowned kinglet

Bohemian waxwing

I

Myrtle warbler

X

Purple finch

R

Whitewinged crossbill

Tree sparrow

M

White crowned sparrow

Song sparrow

Slate colored junceo

SRR Rk
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Anonymous
1952.
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1954,
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1957.

1959,
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Juneau, Alaska

Regional Director, Bureau of Sport Fisheries and Wildlife
Juneau, Alaska

Subject: Devil Canyon Project, Susitna River Basin, Alaska

This is our detailed report of our studies concerning effects of the
Devil Canyon Project upon the fish and wildlife resources. Both
facilities of the project, the Devil Canyon Dam and Reservoir and
the Denali Dam and Reservoir, are located in the Susitna River
Basin of south-central Alaska. This report has been prepared in
accordance with the Fish and Wildlife Coordination Act, 48 Stat.
401, as amended; 16 U.S.C. 661 et seq.

We have studied the fish and wildlife resources in connection with
this project for effects as well as with a view toward mitigating
those losses which may result from project construction and oper-
ation, Further, we have explored the possibilities for enhancement
of these resources. This letter, which briefly summarizes our
findings and contains our recommendations, is supported in detail
by the attached substantiating report.

Big game, small game, fur animals, waterfowl, and both resident
and anadromous fish will be affected by project construction. Ap-
proximately 61,000 acres of land will be inundated, most of which
is moose range. Although the Nelchina caribou herd presently
utilizes the impoundment area as winter range, only about 33, 000
acres is considered to be of good quality for this usage. Movement
patterns of the herd are such that it is believed the species will not
be seriously affected by project development and operation.



Some loss of small game and fur animal habitat is expected in the
project area. Harvest of these species, which is presently light,
due primarily to inaccessibility, may increase in adjacent areas

with project development as a result of improved access,

Some waterfowl nesting and rearing habitat will be destroyed by in-
undation. Similar habitat will probably not develop around the
reservoir perimeters due to fluctuating water levels. It is possible
that the two impoundments will receive more use by migrating
birds than the water bodies destroyed by inundation.

Fish present in the project area will be affected in a variety of
ways. Below the Devil Canyon and Denali damsites, alteration of
natural stream flow and temperature patterns will produce unknown
effects on the fish present in these areas.

At Devil Canyon, the planned operational releases are considered
adequate to preserve fish habitat, During the period of dam con- .
struction, initial reservoir filling, and in the event of an unfore-
seeable cessation of power production, however, water releases
will be necessary to preserve the downstream fishery. Therefore,
a recommendation for minimum flows is made. These minimum
flows, as well as power flows during project operation, should be
released gradually to avoid flushing or scouring the channel. The
Susitna River below the Devil Canyon Dam serves as a migration
route for salmon ascending to the spawning tributaries. Releases
of water either colder or warmer than normal stream temperatures
could affect the attraction of salmon to such tributaries. The
Bureau of Reclamation should explore the feasibility of modifying
the intake structure to permit drawing water from selected temper-
ature strata in the Devil Canyon Reservoir.

Under project operation, no water releases are planned from the
Denali Dam from about April to September of each year, depending
on runoff and power requirements. Stream dewatering in this sec-
tion could be deleterious to summer fish usage. However, it is
believed that fish populations here are minimal due to the turbidity
of the Susitna River. Also, this section of stream is located very
close to the headwaters and thus there are few tributaries above
the damsite to which fish movement may occur in summer months.
For these reasons, no minimum release during the period from



April through September. inclusive, is requested from the Denali
Dam. Winter habitat will probably improve in this area as a result
of increased flows. If the Denali Reservoir proves to be relatively
clear in the winter, enhancement of this area as fish habitat may
result. During the period of construction, initial reservoir filling.
and project operation; a minimum flow is recommended from Octo-
ber through March, inclusive, to maintain the downstream fishery.
These minimum flows, as well as the flows for power during project
operation, should be released gradually to avoid the flushing or
scouring of the channel.

Lioss of stream habitat through inundation will be partially offset by
creation of two large reservoirs. However, the plan of operation
indicates rather wide fluctuations in the impoundment levels and
these fluctuations will probably limit fish production. Also, since
glacial silt tends to remain in suspension, it is probable that these
waters will be turbid. The degree of turbidity is impossible to pre-
dict at this time, although it may be generalized that the greater the
turbidity, the less productive the waters will be of fish life.

Investigations of the Fish and Wildlife Service both above and below
the Devil Canyon damsite failed to reveal any evidence that anadro-
mous fish migrate through or above Devil Canyon. Therefore, no
recommendation for a fish ladder or other fish passage device is
included. However, the possibility exists that the Louise, Susitna,
and Tyone Lake system, as well as certain other lakes in the basin,
could sustain a red salmon run. Also, the many clear-water
streams tributary to the Susitna River above Devil Canyon damsite
may possess a potential for spawning and rearing of other salmon-
ine species. Additional studies to determine potential spawning
areas are planned by the Fish and Wildlife Service in the future.
Should these studies indicate a reasonable probability that the area
can be developed for production of anadromous fish, and should it
appear justified economically. then some type of fish passage
facility may be recommended for Devil Canyon Dam at a later date.

This report and the following recommendations have been endorsed
by the Alaska Department of Fish and Game as indicated in the
letter to us dated May 6, 1960 from Acting Commissioner Walter
Kirkness of that Department, a copy of which is appended to the
substantiating report.



In order te minimize adverse effects to fish and wildlife resources
with project development and operation, it is recommended that:

1.

During project development, reservoir filling and operation,
a minimum flow of not less than 2, 000 c. f. s. be maintained
at all times in the Susitna River below the Devil Canyon Dam.
However, should the initial reservoir filling occur during

the period October through April, inclusive, only 1, 000 c.{i. s,
would be required.

During the period of construction, reservoir filling and pro-
ject operation a minimum flow of not less than 150 c.f. s. be
maintained in the Susitna River below the Denali Dam for the
period October through March, inclusive,

Abrupt changes in the volume of water discharged be avoided
at both dams; such changes should be made gradually or in a
series of slight increases or decreases.

The following language be incorporated in the recommendations
of the report of the District Manager of the Bureau of Reclama-
tion:

a. ""That additional detailed studies of fish and wildlife re-
sources affected by the project be conducted as neces-
sary after the project is authorized in accordance with
the Fish and Wildlife Coordination Act, 48 Stat. 401, as
amended; 16 U.S.C. 661 et seq.; and that such reason-
able modifications in the authqgrized project facilities be
made by the Secretary as he may find appropriate to
conserve and develop these resources, "

b. "That Federal lands and project waters in the project

area be open to free use for hunting and fishing so long
as title to the lands and structures remains in the
Federal Government, except for sections reserved for
safety, efficient operation, or protection of public
property. "

c. ""That leases of Federal land in the project area reserve
the right of free public access for hunting and fishing. "



5. The report of the District Manager, Bureau of Reclamation,
include the preservation and propagation of fish and wildlife
resources among the purposes for which the project is to be
authorized.

The analysis of project effects as set forth in the substantiating re-
port is based on engineering data available April 12, 1960, The
Fish and Wildlife Service should be advised of any changes in
engineering plans so that the effects of such changes on the fish and
wildlife resources of the project area may be determined.

Very truly yours,

oy 11 7o

URBAN C. NELSON JOHN T. GHARRETT

Regional Director Regional Director

Bureau of Sport Fisheries Bureau of Commercial
and Wildlife Fisheries
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PREFACE

1. This is a detailed report concerning the probable effects
of the Devil Canyon Project upon the fish and wildlife resources of
the project area. The overall project consists of two primary
features; the Devil Canyon Dam and Reservoir, and the Denali Dam
and Reservoir. These features are considered as separate facili-
ties throughout this report. Engineering data and operational
plans on which this report is based were obtained from the Bureau
of Reclamation on April 12, 1960.

2. Fish and Wildlife field investigations have been conducted
intermittently in the project area since 1952 and, in part, concur-
rently with Bureau of Reclamation feasibility studies. The fish
and wildlife resources that will be affected by the Devil Canyon and
Denali features are discussed as they would probably exist without
and with project development,

3. No major water development project exists in a subarctic
location which will provide a basis for predicting the effect of the
Devil Canyon project on the fish and wildlife resources. Further,
only limited information concerning life histories and populations of
the various species involved is available. Thus, only generalized
predictions of project effects are possible.

4, Appreciation is expressed to the many members of the
various branches of the Bureau of Sport Fisheries and Wildlife and
the Bureau of Commercial Fisheries for supplying needed informa-
tion during the preparation of this report.

5. Since January 1, 1960, the State of Alaska has assumed
control of the fish and wildlife resources of the new State. Staff
members of the Alaska Department of Fish and Game have indica-
ted a desire and willingness to contribute further information in the
continuation of studies of this project.

6. Previous reports prepared by the U. S. Fish and Wildlife
Service that pertain to the Devil Canyon and Denali features are as
follows:

A Preliminary Report on Fish and Wildlife
Resources in Relation to the Susitna River
Basin Plan, Alaska. 1952



A Progress Report on the Fishery Resources
of the Susitna River Basin, Alaska. 1954

A Progress Report on the Wildlife Resources
of the Susitna River Basin, Alaska. 1954

Progress Report, 1956 Field Investigations,
Devil Canyon Damsite, Susitna River Basin,
Alaska. 1957

Progress Report, 1957 Field Investigations,
Devil Canyon Damsite and Reservoir Area,
Susitna River Basin, Alaska. 1959

1958 Field Investigations, Denali and Vee
Canyon Damsites and Reservoir Areas,
Susitna River Basin, Alaska. 1959



INTRODUCTION

Purpose of the Project

7. The purpose of the Devil Canyon Project will be to pro-
vide power to interior and south-central Alaska. Ultimate power
capacity of the Devil Canyon Project will be 580, 000 kilowatts;
however, the initial capacity will be limited to 217, 500 kilowatts.

Location of the Project

8. Devil Canyon Project, consisting of two dams and reser-
voirs, will be located in south-central Alaska, about midway
between the two population centers of Anchorage and Fairbanks.
More specifically, the Devil Canyon damsite is located on the
Susitna River 14.5 miles upstream from the Alaska Railroad sec-
tion at Gold Creek or at river mile 134, This development will
provide the source of power generation. The Denali damsite will
be located on the Susitna River at mile 248, or 15 miles below the
Denali Highway crossing of the Susitna River. The reservoir
formed by this dam will provide for water storage and regulation
of flows to be utilized downstream at the Devil Canyon site.



DESCRIPTION OF THE AREA

Physical Features

9. The Susitna River Basin lies in south~central Alaska,
north of the farthest inland projection of Cook Inlet between lati-
tudes 61° - 64° north and longitudes 146° - 153° west (Fig. 1). The
total drainage of the basin comprises about 19, 300 square miles of
relatively uninhabited lands. The basin is bordered on the south by
the waters of Cook Inlet and the Talkeetna Mountains, on the east
by the Talkeetna Mountains and the Copper River plateau, and on
the west and north by the Alaska Range.

10. The main stem of the Susitna River from its source in
the Alaska Range to its point of discharge into Cook Inlet is about
275 miles long. It flows southward from the Alaska Range for
about 60 miles; thence, in a general westerly direction through the
Talkeetna Mountains for about 100 miles, and then south for the
remaining 115 miles to its mouth at Cook Inlet.

11. Principal tributaries of the lower basin have as their
origin glaciers high in the surrounding mountain ranges. These
streams are for the most part turbulent in the upper reaches and
slower flowing in the lower regions. Most of the tributaries carry
a heavy load of glacial silt.

12. The Yentna River, one of the largest tributaries, begins
in the mountains of the Alaska Range, flows in a general southeast-
erly direction for approximately 95 miles and enters the Susitna
River 24 miles upstream from its mouth.

13. The Talkeetna River has its origin in the Talkeetna
Mountains. It flows in a westerly direction and discharges into the
Susitna River 80 miles upstream from its mouth.

14, The Chulitna River heads in the Alaska Range and flows
in a southerly direction, joining the Susitna River opposite the
Talkeetna confluence.

15, Principal tributaries of the upper Susitna drainage are
the Oshetna, Tyone, and Maclaren Rivers. For the most part,
these tributaries have numerous feeder streams that drain many
clear-water lakes.
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16. Stream flow in the Susitna Basin is characterized by a
high rate of discharge from May through September and by low
flows from October through April. High discharges are caused by
snow melt, rainfall, and glacial melt. Streams carry a heavy load
of glacial silt during the summer. During the winter when low
temperatures retard water flows, streams are silt free.

17. The Alaska Range tothe west and north, and the Talkeetna
Range to the east make up the high perimeter of the lower Susitna
River Basin. The Alaska Range is made up of sedimentary rocks,
some of which have been metamorphosed and intruded by granitic
masses. The Talkeetna Mountains are primarily granitic. The
floor of the lower basin is largely covered with glacial stream de-
posits.

18. The upper basin, predominantly mountainous, is bordered
on the west by the Talkeetna Mountains, on the north by the Alaska
Range, and on the south and east by the flat Copper River plateau.
Valleys are floored with athick fill of glacial moraines and gravels.

19. The climate of the Susitna Basin is rather diversified.
The latitude of the region gives it long winters and short summers
with great variation inthe length of the daylight between winter and
summer.

20. The lower Susitna Basin owes its relatively moderate
climate to the warm waters of the Pacific on the south and the bar-
riers of surrounding mountains. The summers are characterized
by moderate temperatures, cloudy days, and gentle rains. The
winters are cold and the snowfall is fairly heavy. Talkeetna, repre-
sentative of the lower basin, has an annual mean temperature of
33.2°F., and an average annual precipitation of 28. 85 inches.

21. The upper Susitna Basin, separated from the coast by
high mountains, has a somewhat more severe climate than the
lower basin. The nearest weather station at Mount McKinleyPark
has an annual mean temperature of 27.5°F., and an annual preci-
pitation of 14, 44 inches.

22. Spruce, birch, aspen, cottonwood, willow, and alder
are found throughout the lower basin up to about 2, 000 feet. These
are interspersed with low muskeg vegetation on the floor of the



basin and grassy meadows on higher benches. Understory of tim-
bered areas consists of moss, ferns, high and low bush cranberry,
devil's club, wild rose, blueberry, currants, grass, and wildflow-
ers. Above timberline, thickets of alder and willow occur inter-
spersed with grassy meadows. Above this zone vegetation consists
of moss, lichens, and wildflowers.

23. Spruce occurs throughout the upper basin up to the
2,500- to 3, 000-foot timberline. Low, scrubby, black spruce
grows on the poorly drained bottomland, while the larger white
spruce is found on better drained sites. Dwarf birch is distributed
throughout the upper basin, and willow occurs along water bodies.
White birch and alder occur in limited amounts. The understory
includes blueberry, low-bush cranberry, Labrador tea, crowberry,
fireweed, mosses, and lichens. Muskeg is interspersed throughout
the bottomland and tundra is present throughout better drained
areas.

24. Mount McKinley National Park, containing about 3, 030
square miles and second in size only to Yellowstone National Park,
lies some 50 miles to the northwest of the project area. It was
created by an act of Congress in 1917 and has as one of its objec-
tives the protection of the great herds of mountain sheep and cari-
bou in this portion of the Alaska Range. Mount McKinley, the
highest mountain in North Amervrica, is the principal scenicfeature
of the park. This lofty peak rises 20,269 feet above sea level,
and socars some 17,000 feet above the surrounding forested plateau;
it is the only mountain in the world to rise so high from its own
base.

25, The Denali Game Reserve, extending from the north
side of the Denali Highway to the crest of the Alaska Range and
from the eastern boundary of the Maclaren River drainage west-
ward to a point 10 miles east of Cantwell, was established in 1957.
Currently, the reserve is closed to the taking of big game animals.

Commercial Features

26, The population of the basin is chiefly concentrated along
the railbelt with scattered settlements of trappers and miners
throughout the entire basin. The proposed project features are
located approximately midway between Anchorage and Fairbanks,



the two largest cities in the State. It has been estimated that these
two areas contain about 125, 000 people or about 60 percent of the
entire State's population. ‘

27. The Alaska Railroad is the only overland means of trans-
portation through the lower Susitna River Basin. The Denali High-
way passes through the headwater portion of the upper Susitna
Basin. Although other secondary roads are being developed,
access to remote areas is still possible only by air and boat travel.

28. Economic activities are chiefly centered in the lower
100 miles of the basin along the railbelt. The commercial fishery
utilizing the Susitna salmon runs is located in Cook Inlet. Placer
and lode gold, tungsten, and construction materials are produced
in this lower area, but only in limited quantities. Coal and other
minerals are present but have received little attention due to high
development costs. Much of the basin is under lease by oil inter-
ests. Portions of the lower basin are suited for agriculture and
forest industries, which still await full development.



PLLAN OF DEVELOPMENT

Engineering Features - Devil Canyon

29. Devil Canyon damsite, located on the Susitna River at
mile 134 (Fig. 2), will be the initial development. The dam,
rising 635 feet above its foundation and 565 feet above the normal
water surface of the river (Fig. 3), will be of a concrete-arch
design. Although the ultimate installed power capacity will be
580, 000 kilowatts, the initial capacity will be 217,500 kilowatts.

30. The reservoir will be about 29 miles long and between
0.25 and 0. 75 mile wide. At a normal full pool water surface
elevation of 1,450 feet, it will have a surface area of 7,550 acres
and an initial total capacity of 1, 100, 000 acre-feet. During a
100-year period, the average minimum operating pool level is
estimated at 1,284 feet m.s.l. At this level, the reservoir
would have a capacity of 205, 000 acre-feet and a surface area of
about 1,900 acres. The dead storage pool will have an initial
surface area of 2, 100 acres and a storage capacity of 293, 000
acre~feet, at an elevation of 1,275 feet.

Engineering Features - Denali

31. The Denali Dam will be an earth and sand/gravel struc-
ture about 290 feet in height above the bottom of the cutoff trench
and 219 feet above the river bed. Its location will be approximately
15 miles downstream from the Susi‘gﬁa River crossing of the Denali
Highway, or at river mile 248 (Fig: 2). With normal full pool
water surface elevation of 2,552 feé‘t, a reservoir 2 to 6 miles
wide and about 25 miles long will be created. This will cover
about 61, 000 acres and store 5,400, 000 acre-feet of water (Fig. 4).
For a 100-year period, the average minimum operating pool level
would be 2,484 feet m.s.l.; at this elevation, the reservoir will
cover 34, 000 surface acres and contain 1, 650, 000 acre-feet.
Initially, 100, 000 acre-feet of water will remain in the dead pool,
which will cover 300 acres at an elevation of 2, 368 feet. The dead
pool storage will decline to zero over a 100-year period, due to
sedimentation.

Operation - Devil Canyon

32. Maximum monthly power releases from the Devil Can-
yon Dam will occur during December when an average of 10,525 cfs.
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U.5.B. R. Photo

igure 3. View of proposed Devil Canyon
Damsite, showing rapids and
river gorge.

Photo by Jack Lentfer
Upper section of Denali impoundment area
looking north from Denali Highway bridge
crossing of Susitna River to headwater
glaciers. . ,.
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will be discharged. Minimum monthly power releases averaging
7,930 c.f.s. will occur during July. The average annual release
will be 9, 125 c.f. s.

Operation - Denali

33, Water will be stored in the Denali impoundment during
spring and summer for release in the fall and winter. Only incre-
mental flows will occur for about a six-month period inthat section
of the Susitna River between the two impoundments. The month of
maximum discharge will be December when an average of 9,400
c.f. s, will be released. The average release from the Denali Dam
during the period of operation will be 6,800 c.f., s.

34. Salient features of engineering and operation are pre-
sented in Table I.
TABLE I

PERTINENT ENGINEERING AND OPERATING DATA
DEVIL CANYON AND DENALI DAMS AND RESERVOIRS

Devil Canyon Denali
Height of Dam (feet above foundation )
and bottom of cutoff) 635 290
Maximum Pool Elevation (feet m.s.1.) 1,455 2,562
Surface Area (acres) 7,750 65, 000
Storage Capacity (acre-feet) 1,140, 000 6, 055, 000
Normal Full Pool Elevation (feetm.s.l) 1,450 2,552
Surface Area (acres) 7,550 61,000
Storage Capacity (acre-feet) 1,100, 000 5, 400, 000
Average Min. Op. Elevation(feet m.s.l.) 1,284 2,484
Surface Area (acres) 1,900 34, 000
Storage Capacity (acre-feet) 205, 000 1, 650, 000
Top of Dead Pool Elevation(feet m.s.l.) 1,275 2,368
Surface Area (acres) 2,100 300
Storage Area (acre-feet) 293, 000 100, 000

Average Min. Monthly Release (c.f, s.) 7,930 -0-
(July 1) (April-Sept)
Average Max. Monthly Release (c.f. s.) 10,525 9,400

: (Dec) (Dec)
Average Release (c.f.s.) 9, 125_1_/ 6,800

(when re-

leases are
1/Does not include spills made)

12



FISHERY
General

35. During the warmer months of the year, the Susitna
River is silt-laden throughout its entire course due to its glacial
origin. Sport fishing is thereby limited to the clear-water tribu-
taries and areas in the main Susitna River near the mouths of
these tributaries, The principal fresh-water sport fish present
in the Susitna Basin are rainbow and lake trout, Dolly Varden
char, and grayling. Other species of lesser importance are bur-
bot, sucker, sculpin, and two species each of stickleback and
whitefish. King, red, pink, chum, and coho salmon are found in
varying abundance in major tributaries of the Susitna River below
the Devil Canyon damsite. During the past 10 years, the first
wholesale value of the Cook Inlet salmon case pack has averaged
over $7, 300, 000 annually. Of this, the Susitna River system is
estimated to produce annually 38 percent or about $2, 774, 000.

36. Sport fishing pressure in the Susitna Basin is light,
with the primary limitation being that of access. Many lakes and
rivers afford landing sites for float-equipped aircraft, and fisher-
men using this method of transportation are frequently rewarded
with limit or near-limit catches. The Alaska Railroad, the pri-
mary means of access to the lower basin, parallels the Susitna
River from Nancy at railroad mile 181 to Gold Creek at railroad
mile 263, and crosses many fine fishing streams tributary to the
main river. During the summer season, trains make unscheduled
stops at these streams to accommodate fishermen. The comple-
tion of the Denali Highway in 1957 opened the upper Susitna Basin
to fishermen. The Tyone River, originating at L.ake Louise and
flowing northwest to the Susitna River, is proving increasingly
popular with boat fishermen.

Without the Project - Devil Canyon

37. The areas affected by this proposed project feature are
best discussed when considered as two separate sections; from
the confluence of the Susitna, Talkeetna, and Chulitna Rivers at
river mile 85, upstream to the Devil Canyon damsite at river mile
134, a distance of 49 river miles, and the Devil Canyon impound-
ment area about 29 river miles in length (Fig. 5).
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38. That section of the Susitna River downstream from Devil
Canyon to its confluence with the Talkeetna and Chulitna Rivers is
fed by a few clear tributary streams which furnish habitat for rain-
bow trout, grayling, lake trout, Dolly Varden char, and burbot, and
spawning and rearing grounds for the five species of Pacific salmon.
Portage Creek, 3 miles below the damsite, is the last tributary up-~
stream on the Susitna River where significant numbers of spawning
salmon have been noted. It is not known how extensively the main
stem Susitna below the damsite is utilized for spawning, but such
usage is probably light due to the silt-laden water and the relatively
muddy, sandy nature of the channel. Sport fishing between the dam-
site and confluence of the Susitna, Talkeetna, and Chulitna Rivers
is limited to the mouths of a few clear-water tributaries. It is pre-
sumable that no significant changes in either fish spawning or sport
fishing will occur without the project.

39, The Devil Canyon impoundment area is a rugged, narrow
canyon with several rapids and a few clear-water tributaries, the
largest being Fog Creek and Devil Creek. Grayling, whitefish,
burbot, suckers, and cottids occur in these tributaries and in the
main river. Due to a paucity of sizeabkle tributary streams and re-
moteness of the area, sport fishing is practically non-existent.
Little change is anticipated in fish populations or fishing pressures
without project development.

40. Investigations conducted by the Fish and Wildlife Service
intermittently from 1952 to 1958 failed to reveal the presence of
adult or young salmon above the proposed Devil Canyon damsite.
No actual waterfalls or physical barriers have been observed in or
above the Devil Canyon area which would preclude salmon from
utilizing the drainage area above the damsite. However, the most
logical reason for the absence of salmon from the area is the
probability of a hydraulic block resulting from high water velocities
for several river miles within Devil Canyon (Fig. 6). It is doubtful
that the area above Devil Canyon will become accessible to and
utilized by anadromous fish without project development.

Without the Project - Denali

41, In the Denali area, the affected sections are considered
in two parts; the area from the head of the Devil Canyon Reservoir
to the Denali damsite at river mile 248, for a distance of 85 main
stem miles, and the Denali impoundment area, which is about 25
miles long,

15



Fhoto by Dick Hensel

Figure 6. Possible hydraulic barrier to ascending salmon several
miles above Devil Canyon Damsite. Note slide lower
right.

42. From the Devil Canyon Reservoir upstream to the Denali
impoundment, several tributaries enter the Susitna River. The larg-
est of these are the Maclaren River, which is glacially turbid, and
the Oshetna and Tyone Rivers which are clear. Smaller streams in-
clude Deadman, Watana, Kosina, Jay, Goose, Coal, and Clearwater
Creeks. In this section of the Susitna, only burbot have been cap-
tured during the summer. Clear tributary streams contain grayling,
whitefish, burbot, suckers, and cottids. Lake trout are present in
certain of the tributary drainages which contain deep lakes. Fishing
pressure on the mainstem Susitna is negligible and limited to the
mouths of some of the clear-water tributaries. It is expected that
this pressure will show only a slight increase without the project.

43. In the Denali impoundment area, the major tributariesto
the Susitna River are Raft, Butte, Windy, and Valdez Creeks which
are clear and Boulder Creek which is turbid. The clear streams
contain grayling, whitefish, burbot, suckers, and cottids. Lake
trout are found in some of the small lakes adjacent to the river.
Anadromous fish are not present. Stream fishing, principally for

16



grayling, is not extensive and is generally confined to the mouths of
clear tributaries. Sand lL.ake, easily accessible from the Denali
Highway, is fished for lake trout. Opening of the Denali Highway
has provided access to this area and establishment of tourist facili-
ties and trails portends increasing fishing pressure.

With the Project - Devil Canyon

44, In that area from the confluence of the Susitna, Chulitna,
and Talkeetna Rivers to the damsite at Devil Canyon, it is doubtful
that any significant changes to the sport fishery will occur. However,
the Susitna River in this area serves as the migration route for salm-
on ascending to the spawning tributaries. Releases of water, either
colder or warmer than normal stream temperatures, could affect
the attraction of salmon to such tributaries. Possible flushing and
scouring action that would occur as a result of sudden changes in
discharge from the Devil Canyon Reservoir may alter production of
insects and other fish food.

45, From available records of water contribution of the
Susitna, Chulitna, and Talkeetna Rivers, it appears that the project
will have no effects to the anadromous fish runs or sport fish below
this confluence to the river's mouth at Cook Inlet.

46. In the reservoir to be formed by the Devil Canyon Dam,
it is doubtful that any significant effects will be sustained by the
fishery resources. Inundation of the lower portions of clear-water
tributaries may have a limited detrimentpl effect on some species.
However, this may be offset by elimination of falls near the mouths-
of some of these streams which will be flooded, thereby permitting
increased fish movement and utilization. Although the reservoir
will improve access, fluctuating water levels and turbid waters will
limit both fish production and fishing pressure.

With the Project - Denali

47. In the area from the Devil Canyon impoundment up-
stream to the Denali damsite little change in the overall fishery is
anticipated, even though water will not be released from the Denali
Reservoir from April through September. This will result in
virtual dewatering of the 11 miles of the Susitna River between the
dam and the mouth of the Maclaren River. This section currently

17



contributes little to game fish production. Under project develop-
ment, it may serve as a wintering area for fish. Reduced flows
will have less effect on fish movement and food production below
the mouth of the Maclaren River, and these effects will become
progressively less severe downstream as each tributary adds more
water.

48, Fall and winter flows inthis section of the Susitna River
may consist of turbid glacial water stored in Denali Reservoir, in
contrast to the normal clear water at this time of year. This pos-
sible change from clear to turbid water could affect the wintering
habitat with attendant effects to the fish species utilizing the river.
Should releases from the Denali Reservoir be relatively clear, winter
fish habitat may improve since flows will be substantially increased.
Improvement is particularly likely if these releases are controlled
to minimize fluctuations.

49. The Denali Reservoir will inundate 25 miles of the
Susitna River, several small lakes, and 13 miles of the lower por-
tions of several clear-water streams which presently support an
expanding sport fishery. However, the middle stretches of these
streams will become accessible due to the availability of the reser-
voir for boat travel and float-plane landing. The Bureau of Recla-
mation estimates that only about 14 percent of the inflow will be
glacial, with the remaining percentage being snow-melt runoff and
spring-fed waters. Retention of water in the reservoir throughout
the summer months will permit some warming to occur. The degree
of turbidity to be expected from the glacial inflow is not known;
however, observations elsewhere indicate that glacial silt tends to
remain in suspension rather than settle out., Further observations
generally indicate that turbid lakes are not only less productive of
fish life than clear lakes, but less attractive to sportsmen., There-
fore, the degree of turbidity will partially determine the fishery
productivity and utilization of the impoundment area. Fluctuating
water levels will further limit fish life by restricting food produc-
tion in the shoal areas of the reservoir.
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WILDLIFE

Without the Project - Devil Canyon

50. The dominant vegetative cover throughout the Devil
Canyon impoundment area is spruce. Low bottomland along the
main river and the tributaries supports black spruce-aspen stands.
White spruce occurs on the steep side hills in conjunction with
paper birch, dwarf birch, black spruce, and occasional stands of
aspen and cottonwood. Dwarf birch is present in the rolling country
on each side of the canyon, while willow occurs infrequently through-
out the entire area. The understory includes blueberry, low-bush
cranberry, narrow-leaved Labrador tea, crowberry, fireweed,
mosses, and lichens.

51. Game populations are limited in number along the steep
canyon walls which comprise most of the area to be flooded. A
few moose and black and grizzly bear are present. Segments of
the Nelchina caribou herd periodically range throughout the impound-
ment area. However, at no time of the year are caribou resident to
the area nor is the area located on any recently-utilized migration
route,

52. A limited number of spruce grouse inhabit the area.
Ptarmigan would probably be present during peak population periods.

53. Beaver, present in sloughs along the river, are probably
the most abundant fur bearers. Other species of fur animals present
in sparse numbers include land otter, mink and fox. Wolves occa-
sionally travel through the area. Other bur bearers that may be
present are lynx, marten, wolverine and muskrat.

54, Waterfowl use of the area is limited to a few mergansers
which nest in tributaries to the Susitna River.

55. Hunting and trapping in the impoundment area are virtu-
ally non-existent due to inaccessibility and low populations of wild-
life. This condition can be expected to remain without project
development. Even with road building and settlement of the region,
game species would probably not be sought in the impoundment area
due to low numbers and difficulties associated with hunting the steep
canyon walls and traveling on the relatively turbulent Susitna River.

19



Without the Project - Denali

56. The upper section of the Denali impoundment includes
extensive river bottomland containing abundant sedge and willow
vegetation. Below the mouth of Valdez Creek, the area narrows
with sedge and willow in the river bottom, and spruce, dwarf birch,
and a heath plant formation composed of blueberry, low-bush cran-
berry, Labrador tea, and crowberry on the side hills. The im-
poundment area spreads out below the mouth of Butte Creek and
contains lakes, potholes, and marshes, separated by higher well-
drained land. Spruce and dwarf birch occur throughout with heath
plants and lichens as an understory on the better drained sections,
and sedge and willow along water bodies.

57. The Denali impoundment area supports a moose popu-
lation of slightly less than one moose per square mile throughout
all seasons of the year, Without the project, and based on moose
productivity studies elsewhere in Alaska, the moose population will
probably increase for the next several years and then stabilize at a
higher density level.

58. The Denali impoundment area is located within the
range of the Nelchina caribou herd, estimated to number over
50, 000 animals. Scattered bands and stragglers may occur any-
where throughout the range, including the impoundment area, at
any time of the year. However, the principal calving and summer-
ing grounds lie outside the impoundment area to the south. Histor-
ically, wintering grounds for the main segment of the Nelchina herd
have been the Liake Liouise Flats. An unexplained, westward shift
in winter range use has been evident in recent years. As many as
20, 000 caribou have been observed in Monahan Flats for limited
periods. This is an area of about 400 square miles which com-
prises about 2 percent of the total Nelchina caribou range. That
section of the impoundment area north of Valdez Creek includes
the eastern one-eighth of Monahan Flats. Intermittent caribou
utilization of the Monahan Flats, which includes the northern sec-
tion of the impoundment area, will probably continue without project
development, Sedge and lichens, which are highly important winter
food plants for caribou, are generally in better condition in this
locale than in areas utilized by wintering caribou in past years.
Therefore, Monahan Flats is a desirable wintering area, The re-
mainder of the impoundment area is utilized less by caribou than
this northern section.
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59. The southern half of the impoundment area is in one of
the most popular big game hunting regions in the State, due to its
accessibility from the recently completed Denali Highway and the
availability of moose and caribou close to the road. The northern
half of the Denali impoundment is part of the Denali Reserve, an
area now closed to hunting. This reserve extends east and west
for 80 miles and is situated on the north side of the Denali Highway.
Several moose are harvested each year from within and adjacent to
the open section of the project area. Without project development,
hunting pressure for moose in the open areas will increase. Should
recurrent suggestions to open the Denali Reserve and/or an either-
sex moose season be adopted by the Alaska Department of Fish and
Game, additional increases in the moose harvest will follow.

60. That section of the project area lying south of the Denali
Highway is part of a region which receives rather intensive hunting
for caribou during the first part of the season. The harvest, which
varies from year to year depending on the distribution and move-
ment of the caribou,would probably not be increased either by fur-
ther liberalization of the present limit (3 caribou) or extension of
the season. Hunting pressure, however, is expected to increase
without project development. Should the Denali Reserve be opened
to big game hunting, hunting pressure for caribou could be expected
in the northern half of the impoundment area.

61. The area supports both black and grizzly bear; their
harvest is mainly incidental to other big game hunting.

62. Spruce grouse, ptarmigan, and snowshoe hare, whose
numbers fluctuate periodically, are present throughout the areabut
have not been abundant in recent years. Hunting for these species
has been light and generally incidental to big game hunting. Hunting
pressure may be expected to increase somewhat with an increase
in human population, but harvest will still be largely dependent upon
bird numbers.

63. Wolves, red fox, wolverine, beaver, muskrat, and land
otter are present in the area. Other fur bearers possibly present
include mink, marten and coyote. The present annual fur harvest
probably does not exceed 20 beaver taken by one or two year-round
residents near the Denali Highway crossing of the Susitna River.
The potential fur yield is far greater than this and, with increased
settlement, trapping would probably increase substantially.
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64. The impoundment area furnishes nesting and rearing
habitat for waterfowl. Species nesting in the area include the
trumpeter and whistling swan, Canada goose, scaup, baldpate,
green-winged teal, mallard, pintail, bufflehead, goldeneye, old
squaw, harlequin, shoveller, canvasback, white-winged scoter,
and American merganser. Migrant waterfowl use the area for
feeding and resting during both spring and fall flights.

65. Waterfowl hunting at present is negligible. Without
project development, the area would continue to furnish nesting,
rearing, and resting habitat. Hunting pressure may increase with
an increase in human population.

With the Project - Devil Canyon

66. Limited amounts of moose, caribou, bear, spruce
grouse, and fur animal habitat will be inundated and destroyed.
Fluctuating water levels and the precipitous topography of the
area will preclude creation of new game habitat. Access to the
area will be improved by a road from the Alaska Railroad section
at Gold Creek to the damsite and by creation of the 29-mile long
reservoir, which will furnish a surface for boat and plane opera-
tion. This improved access will undoubtedly attract some hunters
and, perhaps, trappers, and result in an increased yield of the
presently lightly harvested game of the surrounding area.

With the Project - Denali

67. About 61, 000 acres of land will be inundated. Most of
this is moose habitat, the use of which varies according to the
season. Since it is unlikely that the surrounding area can support
the displaced animals, the moose population of the impoundment
area will be lost. With project development, a new road will be
constructed around the lower half of the reservoir. This road, as
well as the lake itself, which will afford boat and plane operation,
will add to the accessibility and harvest of moose from the range
surrounding the project area.

68. About 33,000 acres of good caribou winter range, which
receives intermittent winter use by the Nelchina caribou herd,
will be destroyed by inundation. An additional 28, 000 acres of
less valuable range, which receives intermittent use throughout
the year, will also be inundated. Although substantial numbers of
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caribou occasionally use this overall area, the range that will be
destroyed is apparently not of major importance when compared
with other segments of the Nelchina range. No main cariboa travel
routes will be inundated. Improved accessibility as a result of
project development will probably increase the caribou harvest in
the surrounding area.

69. Spruce grouse, ptarmigan and snowshoe hare habitat
will be inundated and lost by project development.

70. A minor hazard to game animals may be created if a
series of ice shelves is formed around the perimeter of the reser-
voir as water is drawn down during the winter,

71. Inundation will destroy fur bearer habitat and areas used
by waterfowl for nesting and rearing. A fluctuating waterline will
preclude creation of alternate habitat around the reservoir shore-
line to replace these losses. The impoundment will furnish in-
creased resting areas for waterfowl, particularly during the fall
migration. With a lake for boat and float-plane operations, the
area will probably become increasingly important for waterfowl
hunting as the population of Alaska increases.
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DISCUSSION

12, The Devil Canyon Project, if constructed, will result in
relatively insignificant losses to the fishery resources of the Su-
sitna River Basin.

73. Reservoirs formed as a result of the Devil Canyon and
Denali Dams will inundate about 54 miles of the main stem Susitna
River, a minimum of 15 miles of clear-water tributaries, and some
lake habitat. Fluctuating water levels in both reservoirs will limit
maximum development of impoundments for fish habitat. A further
restriction to optimum fishery habitat development will be the
turbid waters caused by glacial silt runoff. The degree of this
turbidity cannot be predicted on the basis of available data; how-
ever, fishery production will decrease in proportion to turbidity.
Although access will be improved by project development, only
limited increases in sport fishing are anticipated where the clear-
water tributaries enter the impoundments. It is anticipated that
the paucity of clear streams, the fluctuating water levels, and the
presence of better fishing in adjacent areas will preclude high
usage of the impoundments by anglers.

74. If water released from Devil Canyon Dam for power gen-
eration is different in temperature from that of the natural river,
the attraction and migration of salmon and other fish to the tribu-
taries between the confluence of the Susitna, Chulitna, and
Talkeetna Rivers and the dam may be altered. Limited spawning
and other fish usage of this area would be reduced by the introduc-
tion of cooler water, while warmer waters would result in
increased fish food production and fish utilization in this area. For
these reasons, water releases should be made, if feasible, from
a reservoir level that corresponds as nearly as possible to normal
or warmer than normal river temperatures.

75. The releases indicated in the Bureau of Reclamation
Operating Plan for the Devil Canyon Dam will be adequate to sus-
tain fish habitat in the Susitna River downstream from the project.
However, during dam construction, reservoir filling, and through-
out the life of the project, flows of not less than 2, 000 c.{. s.
should be maintained. If the initial reservoir filling occurs during
the period October through April, inclusive, the minimum flow
requirement would be 1, 000 c.f.s. .Sudden changes in water dis-
charge should be avoided to prevent scouring of the channel.
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76. Stream ecology and fish life will be modified in the 85
miles of the Susitna River between the Devil Canyon Reservoir and
the Denali Dam. The plan of operation calls for water above
Denali Dam to be impounded during the spring and summer and to
be released during the fall and winter. Changes will be most pro-
found in the 11 miles of the Susitna River from the Denali Dam to
the Maclaren River. However, during the summer months when
such flows will be stored, this section of stream apparently re-
ceives little usage by fish; therefore, this summer dewatering may
be of little consequence. Below the Maclaren River, it is most
likely that summer fish usage increases, Water records indicate
that incremental flows from the various tributaries in this section
are normally greater than the flow of the Susitna River at Denali
Dam. Even without flow in the Susitna River from Denali Reser-
voir, the amount of water from the tributaries is believed adequate
to sustain fish habitat and fish life.

77. During the fall and winter months, flows between Denali
Dam and Devil Canyon Reservoir will exceed normal flows without
the project. Such increases will probably be of benefit to wintering
fish populations in the Susitna River, particularly if the flow from
Denali Dam is relatively clear. However, if this water is glacially
turbid, it may be of less value than the normally clear water which
currently occurs,

78. Although minimum year-round releases from the Denali
Dam would probably reduce the changes in the stream habitat, such
alteration of habitat without minimum flows will not be particularly
adverse to the fishery resources. Therefore, minimum flows are
not required during spring and summer months when the project is
in operation. In order that fish habitat may be preserved during
the construction and initial filling period and project operation,
flows of not less than 150 c.f.s, should be maintained from October
through March. When the project is fully operational, flows released
from the dam for power generation downstream at Denali will be
adequate to maintain the winter fish habitat.

79. Although there have been two reports of fish above the
Devil Canyon Dam that could have been salmon, no verified report
exists of salmon above this site. A strong probability exists that
a hydraulic block (comprised of swift water for several miles) pre-
vents the movement of anadromous fish to the Susitna River drain-
age above the Devil Canyon damsite. It may be that, with some
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special water condition which might exist periodically, an occa-
sional salmon is able to traverse the area. There are no indica-
tions, however, that any significant numbers of salmon or other
anadromous fish will be blocked by construction of the Devil
Canyon Dam; therefore, no fish ladder or other fish facility is
recommended for inclusion in the plans for the Devil Canyon Dam
at this time.

80. Above the Devil Canyon damsite, there are many clear-
water tributaries and lake systems that may be utilized by salmon
for spawning and rearing purposes. Elimination of the hydraulic
block by inundation together with some type of fish-handling
device might make it possible to bring the middle and upper Su-
sitna drainage area into salmon and steelhead trout production.
Detailed studies will be conducted to determine the feasibility and
opportunities for enhancement features to utilize these potential
spawning areas.

81. Limited amounts of wildlife habitat will be destroyed by
inundation with attendant losses to the wildlife species dependent
on these habitats. Because of generally low populations and poor
accessibility, these losses are considered to be of a minor nature.
The topography of the reservoir perimeters as well as the season,
duration, and severity of fluctuating water levels in the two reser-
voirs make mitigation of such limited losses by development of
replacement habitat improbable. It is possible that, as a result
of project construction and operation, access to currently remote
areas will improve with increased utilization of the game and fur
species by hunters and trappers.
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May 6, 1960

Mr. John T. Gharrett, Regional Director
Bureau of Commercial Fisheries

Mr. Urban C. Nelson, Regional Director
Bureau of Sport Fisheries and Wildlife
U.S. Fish and Wildlife Service

Box 2481, Juneau, Alaska

Gentlemen:

The Department has reviewed the report of the U.S5. Fish

and Wildlife Service dated May 4,1960 concerming the Bureau of Reclama-

tion's planned Devil Canyon Project on the Susitna River Basin. We agree

with your findings as to the effect of the project on fish and game, and

concur in the recommendations for the protection of these resources as

outlined in this report.

WK:kp

Sincerely,
ALASKA DEPARTMENT OF FISH & GAME

L alle, KW

Walter Kirkness,
Acting Commissioner
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UNITED STATES
DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE
BUREAU OF COMMERCIAL FISHERIES

ADDRESS ONLY THE Juneau, Alaska
REGIONAL DIRECTOR

FEB 91365

District Manager
Bureau of Reclamation
Juneau, Alaska

Dear Sir:

This is the detailed report of the U,S, Fish and Wildlife Service concerning
effects of Vee Dam and Reservoir project, Susitna River, Alaska, on fish and
wildlife resources, This letter, which summarizes information concerning
fish and game species present in the project area and effects of project
construction on fish and game, is supported in more detail in the attached
substantiating report. The letter and substantiating report have been pre-
pared under the authority of and in accordance with the Fish and Wildlife
Coordination Act (48 Stat, 401, as amended; 16 U,5.C. 661 et seq.).

Construction and operation of Vee project would inundate 42 miles of glacial
river habitat and 27,5 miles of clear or slightly turbid stream habitat,
Grayling, burbot, suckers, and sculpins occur in these waters; whitefish
possibly occur; and lake trout inhabit waters which drain into the impound-
ment area, Fishing pressure does not occur in the project area and without
project development is not expected to occur during the period of analysis,
This lack of fishing pressure resuits from the availability of better fishing
in other more accessible areas,

The project would form a deep reservoir in which lake trout, whitefish, and
burbot might become established; however, fluctuating reservoir levels and
water which is expected to be glacially turbid would not provide optimum
conditions for development, Grayling, which are particularly susceptible
to turbid water, would not be expected to develop significant populations,

An important sport fishery would not be likely to develop, even if popula-
tions of fish were to become established in the reservoir, since fishing in
streams and clear lakes 1s preferred by most anglers,

The Susitna River is now glacially turbid during the summer but is clear
during the winter, The extent to which fish inhabit this clear water during
winter when tributary flows are reduced is not known., Denali Reservoir,
which 1s the second phase of the Devil Canyon project, would probably retain
glacial silt in suspension throughout the winter and winter flows downstream
from the Denali Dam would be somewhat turbid, Construction of Vee Dam would
not alter this condition, Turbid waters would extend downstream for 46
miles to the upper end of Devil Canyon Reservoir, Any sudden spilling of
water past Vee Dam might have a slight adverse effect on fish by scouring
and flushing food organisms from the channel below the dam, ‘
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Anadromous fish do not occur in the project area and would not be affected,

The reservoir would inundate approximately 26,5 square miles of wildlife
habitat. The project would ultimately result in loss of habitat which now
winters a population of about 50 moose, Caribous use the impoundment area
throughout the year in their travels but individual animals do not remain
for extended periods, The reservoir would not seriously hinder their move-
ments, because they could swim across it in summer and cross on the ice in
winter, Some mortality might be expected as a result of attempted cross-
ings during periods of thin ice. Black and grizzly bears occur in the area
and probably make use of the reservoir site,

Willow ptarmigan, spruce grouse, and snowshoe hare, the small game species
in the impoundment area, would suffer reduction of habitat as a result of
project construction,

Fur animal species of the area are beaver, muskrat, otter, mink, lynx, fox,
wolf, wolverine, and weasel, Although the area is not considered good quality
fur-animal habitat, the project would destroy more habit¢azt than it would
create, Fluctuating water levels and the steep sides of the reservoir would
not favor development of fur-animal populations,

Waterfowl habitat now present in the impoundment areaz is of low value, Steep
banks and a fluctuating shoreline would preclude extensive nesting on the
project reservoir, The reservoir might be used for resting by fallemigrating
birds but such habitat is not needed urgently because adequate natural water
areas occur nearby,

The area presently supports light hunting pressure for big game by hunters
using boats and aircraft. Small game is harvested only incidentally to big
game hunting, There is no hunting for waterfowl or trapping of fur animals,
Without project development these activities wiil probably increase slightly
during the period of analysis, With project development, access to areas
surrounding the impoundment would increase and result in increased hunting,
The fur harvest might also increase, especially during periods of higher

fur prices,

This report and the following recommendations have been eadorsed by the
Alaska Department of Fish and Game as indicated in the letter to us dated
January 11, 1965, from Deputy Commissioner E. $. Marvich, a copy of which

is appended to the substantiating report, The report has also been read

and approved by the Regional Director, Bureau of Sport Fisheries and Wildlife,
Portland, Oregon,

In order to minimize adverse effects to fish and wildlife resources with
project development and operation, it is recommended that:

1. During the construction, filling, and operating phases of the
project, a minimum flow of 500 c¢c.£f.¢. be maintained at all
times in the Susitna River below the dam,
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2, Abrupt changes in the volume of water discharged past the dam
be avoided; such changes should be made gradually or in a series
of slight increases or decreases,

3. The following language be incorporated in the recommendations
of the report of the District Manager, Bureau of Reclamation:

&,

The analysis of project effects as set forth in the substantiating report is
based on engineering data made available through November 6, 1964,

"That additional detailed studies of fish and wildlife
resources affected by the project, be conducted as necessary,
after the project is authorized, in accordance with Section 2
of the Fish and Wildlife Coordination Act (48 Stat., 401, as
amended; 16 U,S.C, 661 et seq.); and that such reasonable
modifications in the authorized project facilities be made
by the Secretary of the Interior as he may find appropriate
for the conservation, improvement, and development of these
resources,”

"That Federal lands and project waters in the project area
be open to public use for hunting and fishing so long as
title to the lands and structures remains in the Federal
Government, except for sections reserved for safety, effi-
cient operation, or protection of public property.”

"That leases of Federal land in the project area reserve the

Tight of public use of such land for hunting and fishing,"

and Wildlife Service should be advised of any changes in engineering plans

so that effects of such changes on
area may be determined,

Very truly yours,

Horry L.

Harry L, Rietze
Regional Director
Bureau of Commercial Fisheries

The Fish

fish and wildlife resources of the project




SUBSTANTIATING REPORT



TABLE OF CONTENTS

PREFACE ¢ ¢« ¢ 5 o s o o o o o o 5 o o o s o o
INTRODUCTION & & o o o & o o o s o o o o o o s
DESCRIPTION OF THE AREA ¢ &« ¢ o o o s o o o o «
PLAN OF DEVELOPMENT , o 6 ¢ o o o o o o o o o o
FISH RESOURCES ¢ & o s o o o o o o o o o o o
Without the Project . . o o o o o o o o o
With the Project o ¢ o« o o o o s o o o » o
WILDLIFE RESOURCES o 6 & o 6 o ¢ o o 5 o o o o
Without the Project . . ¢ s o o o o o o o
With the Project o ¢ o o o o o o o o o o o
DISCUSSION o ¢ 5 5 o o o o o o s o o o o o o o

LETTER OF CONCURRENCE FROM THE ALASKA DEPARTMENT
OF FISH AND GAME

LOCATION MAP

10

10

12

15




PREFACE

1. This report of the U,S. Fish and Wildlife Service appraises fish
and wildlife resources which would be affected by Vee project, Susitna River,
Alaska., It substantiates conclusions and recommendations contained in the
letter from the Regional Director of the Bureau of Commercial Fisheries to
the District Manager, Bureau of Reclamation, This report is based on engi-
neering data received from the Bureau of Reclamation by letter dated November
6, 1964, It has been prepared under the authority of and in accordance with
the provisions of the Fish and Wildlife Coordination Act (48 Stat, 401, as
amended; 16 U,5,C, 661 et seq.).

2, Previous reports issued by the U.S, Fish and Wildlife Service that
pertain to Vee project are as follows:

1. 1852, A Preliminary Report on Fish and Wildlife Resources
in Relation to the Susitna River Basin Plan, Alaska,

2. 1954, A Progress Report on the Fishery Resources of the
Susitna River Basin, Alaska,

3. 1954, A Progress Report on the Wildlife Resourcés of the
Susitna River Basin, Alaska.

4. 1958, 1958 Field Investigations, Denali and Vee Canyon
Damsites and Reservoir Areas, Susitna River Basin, Alaska,

5. 1960, A Detailed Report on Fish and Wildlife Resources

Affected by the Devil Canyon Project, Alaska,
INTRODUCTION

3. The Susitna River is a major drainage of southcentral Alaska, the

most populous section of the state, To meet existing and predicted ppwer
needs in this area, the Bureau of Reclamation is investigating the develop-

ment of the Susitna Basin's power potential, The Devil Canyon project, with
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dams and reservoirs at the Devil Canyon and Denali sites, would be the first
two units to be constructed, «This>pr0ject would have an installed capacity
of 580,000 kilowatts, A report issued by the U,S. Fish and Wildlife Service
in 1960 concluded that Devil Canyon project would have only minor effects

on fish and wildlife resources, If power needs in southcentral and interior
Alaska develop as predicted, Vee'project would be considered as the third
stage for development. The installed capacity of this project would be
338,000 kilowatts,

4, Vee project would be located in southcentral Alaska midway between
the population centers of Anchorage and Fairbanks, The dam would be located
at Susitna RiVer mile 209 between the Devil Canyonkand Denali Dams (see
location map). A possible fourth stage in development of the Susitna Basin
water power resource is the Watana project. It might be built after Vee

project in the section of the basin lying between Vee and Devil Canyon,
DESCRIPTION OF THE AREA

5, The Susitna River drains about 19,300 square miles of land having
only a small human population, The Susitna Basin is bordered on the south
by Cook Inlet and the Talkeetna Mountains, on the east by the Talkeetna
Mountains and the Copper River Plateau, and on the north and west by the
Alaska Range, From its glacial origin in the Alaska Range, the river flows
south for about 60 miles, then west through the Talkeetna Mountains for
about 100 miles, and then south for 115 miles to Cook Inlet, The drainage
can be separated into upper and lower basins at approximately river mile 100,

6, Topography in the upper basin ranges from gentle slopes and a high,
poorly drained plateau in the east to rolling hills and mountainous terrain

in the west, The Maclaren River, which is turbid because of its glacial
s
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source, is the largest tributary. Other tributaries in the upper basin are
either clear or possess only slight glacial turbidity,

7. The lower basin is a broad valley bordered on each side by mountains,
Both large, glacially turbid streams and smaller, clear tributaries discharge
into the Susitna River in the lower basin,

8, The Talkeetna Mountains, which border the lower Susitna Basin on
the east, are primarily granitic, The Alaska Range, bordering the basin on
the north and west, is composed of sedimentary rocks, some of which have been
metamorphosed and intruded by granitic masses., Valleys of the upper basin
are filled to considerable depth with glacial materials, The floor of the
lower basin is filled largely by glacial stream deposits,

9, Stream flows in the Susitna Basin are high from May through Sep-
tember and low from October through April. Snow melt, rainfall, and glacial
melt contribute to flows, Glacier-fed streams are turbid during summer but
clear in winter,

10, The northwest section of the basin lies in Mount HMcKinley National
Park. The 3,030 square mile park, established in 1917, preserves a wide
variety of wild game animals in their natural tundra and mountain habitats,
Mount McKinley Park is one of the most visited tourist attractions of the
entire state,

11, The Alaska Railroad extends north and south through the lower
Susitna Basin and affords the only means of overland transportation through
it, A highway paralleling the railroad is now under construction. The
Denali Highway passes through the headwater portion of the upper basin,

The only additional routes of access are limited to a few roads and trails

on the fringes of the drainage., Boats are used for travel on portions of




the main river and tributaries, and aircraft are used throughout the drainage
wherever landings and takeoffs are feasible,

12, The human population is concentrated along the railbelt, Scattered
settlements of trappers, miners, and persons providing services to hunters
are present throughout the drainage.

13, Economic activities associated with the Susitna drainage include
the harvest of Susitna River salmon in Cook Inlet, trapping, mining, and some
businesses that furnish services to hunters and fishermen. O0il and timber

are two resources of the basin that have potential for future development,

PLAN OF DEVELOPMENT

14, Engineering data for Vee project were received from the Bureau of
Reclamation by letter dated November 6, 1964, The dam would be a concrete
arch structure with a maximum structural height of 605 feet at crest elevation
of 2,360 feet m,s,l, It would involve a main dam across the river and an
earthfill saddle dam on the left abutment with a gated spillway provided on
the right abutment., The reservoir would inundate about 17,000 acres (26,5
sauare miles) and contain 1,760,000 acre-feet of water at maximum pool eleva-
tion of 2,355 feet m,s,1, Maximum drawdown would be 215 feet and the average
operating head would be 431 feet, The tailwater elevation would be 1,905
feet m,s.1, A powerplant with an installed capacity of 338,000 kilowatts
would be constructed with prime power production expected to be 189,000
kilowatts, Maximum and minimum water releases would be 10,000 and 1,800 c.f.s,
respectively, with an average of 6,580 c.f.s. Spilling might occur from June

to September,




FISH RESOURCES

Without the Project

15, The Vee project area includes the area which would be inundated
and the section of the Susitna River extending below the dam to the upstream
end of the Devil Canyon Reservoir,

16, The project area contains two types of fish habitat: (1) glacial
waters of the Susitna River and the Maclaren River, the largest tributary,

and (2) clear or slightly turbid waters of the other tributaries (table 1),

Table 1. Fish Habitat Affected by Vee Project Reservoir,

River Total Stream
Drainage Xéiiz i;g;ﬁﬁ ;§2§§:d Character of Water
Damsite (Miles) (Miles)
Susitna River 275 41,0 Heavy glacial turbidity
Goose Creek 7 20 2.5 Clear
Ushetna River 9 51 4,5 Light glacial turbidity
Tyone River 21 521/ 15.5 Clear
Tyone Creek 2/ 82 3.0 Clear
Maclaren River 34 50 1.0 Heavy glacial turbidity
Coal Creek 37 28 1.5 Clear
Clearwater Creek 39 34 ooé Clear

1/ Includes length of lakes,
2/ Tributary to Tyone River,

17. About 42 miles of glacial river habitat lie within the proposed
reservoir boundaries, These flows are turbid in summer but clear during
winter, when glacial melt ceases, The dam upstream from Vee Canyon at

Denali, however, would probably cause somewhat turbid flow at Vee Canyon
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to continue year-around, because glacial silt would probably remain suspended
in Denali reservoir throughout the winter. Winter turbidity is expected to

be considerably less than during summer, however, for high summer flows
sustain substantial amounts of coarser materials., Grayling, burbot, sculpins,
and suckers have been captured in the mainstem Susitna in the project area,
Abundance and extent of movement of these fish in the Susitna and Maclaren
Rivers are unknown, Some fish in tributaries may respond to diminished winter
flows by moving downstream to the mainstem Susitna River, Turbidity precludes
sport fishing in the summer and inaccessibility and availability of better
fishing elsewhere preclude winter angling in these glacial rivers,

18, Tributaries other than the Maclaren are clear except for the Oshetna
River which has a slight glacial turbidity produced by small glaciers at its
headwaters, The proposed Vee Reservoir would inundate a total of 69,5 miles
of tributary streams, Grayling, burbot, sculpins, and suckers have been
captured in these tributaries, Whitefish and lake trout occur in lakes of the
upper Tyone system and lake trout occur in Black Lake in the Oshetna drainage.
Tyone Lake, Susitna Lake, and Lake Louise form a series along the upper Tyone
River in the section extending from 14 to 36 miles upstream from the proposed
reservoir, These lakes are accessible by automobile from the Glenn Highway
and they sustain fishing pressure that is heavy by Alaskan standards, pri-
marily for lake trout., Black Lake in the Oshetna drainage sustains light
pressure for lake trout by fishermen who fly in with float-equipped aircraft,
Few or no fishermen travel by boat downstream from Tyone Lake to fish in the
section of the Tyone River that lies within the proposed reservoir area
because of (1) difficulties of boat travel and (2) the availability of good

fishing in the lakes, For these same reasons also, very few fishermen travel




on the Susitna to reach inaccessible tributary streams, A few hunters
traveling by boat may fish incidentally to hunting,

19, The Susitna River between the Vee damsite and the upper end of
the Devil Canyon Reservoir receives flows from five major clear-water
tributaries: Jay, Kosina, Watana, Deadman, and Tsusena Creeks, Stream
survey data for this section are limited; however, grayling, whitefish,
burbot, suckers, and sculpins are probably present. Fishermen do not use
this section because of difficult access and availability of good fishing
elsewhere, Vee Canyon at the upper end of this stream section and Devil
Canyon at the lower end preclude boat travel, Pilots are reluctant to land
aircraft on the river here, also,

20, Changes in access and in the human population must be considered
in predicting fishing and hunting pressures in the project area, Means of
access to the upper project area are increasing as new trails develop through
the use of swamp buggies and tracked vehicles for hunting. This trend can be
expected to continue and extend to the lower project area if present human
population predictions are correct, Population projections vary, but all
show increases, Lxpanded human populations will result in greater use of
aircraft and boats within the project area, Expanded human populations,
coupled with improved means of access, will produce increases in fishing
pressure, much of which is incidental to hunting., The presence of better
fishing elsewhere will continue to limit the number of people traveling to
the project area primarily to fish, Further, the glacial waters of the main-
stem Susitna and Maclaren Rivers will preclude summer fishing and the extreme
cold and discontinuous ice cover on these rivers will deter any significant

winter fishery,




21, Investigations conducted intermittently by the U,S, Fish and
Wildlife Service during the period 1952 to 1958 revealed that salmon migrate
upstream only to the lower end of Devil Canyon at river mile 134, They were
not found beyond this point, It was assumed that the long stretch of swift,
turbulent water in Devil Canyon constitutes a hydraulic block to fish migra-
tion, Therefore, fish passage facilities were not recommended in the Service
Report on the Devil Canyon project, Since facilities were not recommended
at Devil Canyon, they clearly are not required at Vee Dam, The earlier
reports noted, however, the possibility that the Louise, Susitna, and Tyone
Lake series, as well as certain other lakes in the basin, might possess a
potential for producing sockeye salmon, Also, the many clear-water streams
tributary to the Susitna River above the Devil Canyon and Vee damsites might
sustain other salmonid species, This Service plans additional studies to
determine the extent of potential spawning areas. Should studies indicate
a reasonable probability that the area can be develqped for production of
anadromous fish, and should this be economically justified, then some type
of fish passage facility might later be recommended for both Devil Canyon
and Vee Dams, If passage over these dams 1s infeasible, then the prevailing
lack of salmon in the upper basin will continue,

With the Project

22, Construction and operation of Vee project would inundate 42 miles
of glacial river and 27.5 miles of clear or slightly turbid stream habitat,
Fish known to occur in the project area include grayling, burbot, suckers,
and sculpins, Whitefish possibly also occur here, and lake trout are known
to inhabit waters which drain into the project area.

23, The project reservoir would be deep, a condition which would favor

development of a lake trout population, DBurbot and whitefish might also




become established in the reservoir and if so, would offer some sportfishing
value, Conditions would not be optimum for these species, however, since the
reservoir would be steep-walled and have little food-producing shoal area,
Drawdown would also restrict food production, Lakes of somewhat the same
size in other glacial drainages (Tazlina, 21 miles long, 3 miles wide; and
Klutina, 16 miles long, 2 miles wide) remain turbid throughout the year, It
is assumed that Vee Reservoir would also remain turbid, Turbidity would
suppress development of a grayling population,

24, Present distribution of fishing effort suggests that even if fish
populations were to develop in the turbid reservoir, fishing pressures would
be fairly light because most anglers prefer streams and clear lakes, If a
fishery developed, it would probably be limited to (1) casting and trolling
for lake trout in summer and (2} fishing through the ice for lake trout and
burbot in winter,

25, Construction and operation of Vee project would affect 46 miles of
the Susitna River from Vee Dam to the upper end of Devil Canyon Reservoir,
Any stoppége of flows during the construction and filling period would elim-
inate nearly all fish use of this section because incremental flows constitute
only a small percentage of the main river flow, Since the project would not
be placed in operation until after construction of Denali Dam, flows would
probably be iittle changed, although the flow regime would reflect regulation
for power production at Vee, Vee tailrace flows are expected to remain some-
what turbid throughout the year,

26, During project operation; fish movement in the river below the dam
would not be impeded., However, sudden changes in spill volume could result
in scouring of the channel with detrimental effects on production of fish

food organisms, Access roads constructed for the project would encourage




people to visit the area and some summer fishing would develop in tributaries
downstream from the dam, liowever, year-round turbidity would limit fishing
in the main river,

27, Anadromous fish are apparently unable to pass through Devil Canyon
and thus do not occur in the Vee project area, Controlled water releases at
Devil Canyon could compensate for any possible adverse effects to anadromous

or resident fish downstream,

WILDLIFE RESOURCES

¥Witheout the Project

28. The proposed Vee project reservoir area contains approximately
26,5 sgﬁare miles, The area includes four major wildlife habitat types:

(1) bars and islands of the main river, (2) flat bottom land along the main
river, (3) relatively steep sidehills on each side of the river, and (4)
bottom land along tributary streanms,

25. Big game species of the project area are moose, caribou, black
bear, and grizzly bear,

30, Quantitative data on moosc numbers are limited, Iliowever, the
habitat of the proposed impoundment area, though limited in extent, is of
good quality. An average population of about 50 moose winters there, Hunting
pressure for moose is light and is exerted by hunters using boats on the
Tyone and Susitna Rivers and by a few hunters using aircraft, Iunting pres-
sures and success for moose are increasing at present, just as they are
throughout the state as a result of extended season lengths., Significant
habitat changes in the project area will probably not occur during the period
of project analysis, Hunting of moose will increase as overland access im-

proves and as the human population increases,
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31. Segments of the Nelchina caribou herd inhabit areas surrounding
the impoundment site; their abundance on these areas fluctuates seasonally,
Caribou use of the impoundment area is limited mainly to transient animals
traveling from one to another of these surrounding areas., Lack of suitable
lichen growth probably deters caribou use of the impoundment area itself,
Although seasons are long and the bag limit of three animals of either sex
is liberal, harvests of the Nelchina caribou herd are considered inadequate
for proper management, This results in part from the limited access to the
arca which causes hunters to confine their activities largely to locations
near the road system, Iunting in the impoundment area is light, being
limited to hunters using boats on Tyone River and Creek, During the period
of project analysis caribous will continue to use the impoundment area as a
route of travel between surrounding tracts of desirable habitat., The present
liberal seasons will probably be continued until harvests reach levels
adequate for proper management of the herd. As improved means of access
develop and as the human population increases, the impoundment area and the
area surrounding it will sustain more hunting pressure for caribous,

32, There is little hunting specifically for black bears in the Nelchina
area; although a few are taken incidentally by hunters seeking other game,
Some hunting is done specifically for grizzly bears in the Nelchina area,
mostly by hunters using aircraft., Because of the small size of the impound-
ment area, the total number of bears involved is very small, The area, how-
ever, 1s probably visually searched each year by several hunters using air-
craft and any grizzly bear seen is subject to being hunted, Grizzlies are
also taken in the Nelchina area incidentally to moose and caribou hunting,

Probably more black bears will be killed as the number of people visiting the

il




area increases, Grizzly bear populations will probably decline as civili-
zation encroaches the area,

33, Small game species in the impoundment area are willow ptarmigan,
spruce grouse, and snowshoe hare, Populations of all three fluctuate
periodically. No change in species or habitat is expected without the
project. Hunting pressure is now negligible and is expected to increase
only slightly in fhe future because big game hunting will probably continue
to receive primary emphasis,

34, Fur animal species that have been identified in or adjacent to
the project area are beaver, muskrat, otter, lynx, fox, wolf, and wolverine,
Other species which probably also occur here are mink and weasel, The area
is not considered good quality f&r-animal habitat., There are few ponds
which would favor aquatic species and the dominant cover of spruce does not
favor terrestrial species, There is no trapping because other, more acces-
sible areas possess better populations of fur animals, The area would
possibly receive light trapping pressure if access were.to improve and if
fur values increased during the period of project analysis,

35, The Vee impoundment area has low value as waterfowl habitat owing'
mainly to the lack of poﬁd and marsh areas, No changes in habitat are
expected during the period of analysis. Waterfowl hunting is not now pursued
here and is not expected in the project area during the period of project
analysis,

With the Project

36, Wildlife habitat sustaining variable numbers of animals would be
inundated by Vee Reservoir,
37. Good winter moose habitat would be destroyed, This would result

ultimately in the loss of about 50 moose which now winter in this habitat,
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This loss is not considered serious owing to the small size of the flooded
area relative to the amount of adjacent range. The hunter population is
expected to increase, and would use all means of access constructed as
project facilities, Improved access would include both overland trails to
the damsite and the reservoir itself, which would be used for boat and float
plane operations, More hunting pressure on moose in areas surrounding the
reservoir would thus develop,

38, Caribou use of the reservoir area is largely limited to transient
animals moving between blocks of habitat around the impoundment, The project
reserveir would probably not impede this movement, Caribous are strong
swimmers and would encounter no difficulty swimming the narrow reservoir,

In winter they could cross the reservoir on the ice, Some mortality might
occur because of attempted crossings during periods when the ice is thin,

An expanding human population utilizing the improved access afforded by the
project would hunt the herd more heavily, Increased human activity associlated
with the project might cause caribous in adjacent areas to move to less dis-
turbed portions of the Nelchina range,

39, Grizzly and black bear habitat would be inundated, This loss is
not considered significant owing to the small size of the reservoir compared
to the amount of suitable habitat availablé nearby., Increased numbers of
hunters using access created by the project would probably harvest a few more
bears than are now taken from areas surrounding the impoundment,

40, Habitat for iimited numbers of wiliow ptarmigans, spruce grouse,
and snowshoe hares would be destyoyed, Areas surrounding the reservoir would
support displaced animals for a period of time but eventually populations
would decline to former levels and the number of animals which had been

supported in the reservoir area would be lost,
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41, Habitat for beavers, muskrats, minks, otters, lynx, foxes, wolves,
wolverines, and weasels would be lost by inundation, Sowe mérgina} habitat
would be created for aquatic species by formation of shozl areas at the upper
end of the reservoir and at the mouths cf tributaries, Productivity of this
habitat would be severely limited by reservoir drawdown, Iabitat for aquatic
fur animals around the remainder of the reservoir would be limited Ly steep
banks and reservoir drawdown, The project would not create new habitat for
terrestrial species, The area surrounding the impoundment might receive
light trapping effort, especially during periods of higher fur prices,

42, Only low value waterfowl habitat would be flooded by a dam at Vee
Canvon, A limited amount of habitat would be created by the formation of
shallow water areas at the upper end of the impoundment and in the upper ends
of bays formed in tributary valleys, lowever, reservoir drawdown would
limit food production and successful nesting in these shoal areas, Nesting
around the rest of the reservoir would be limited by steep exposed banks and
reservoir drawdown,

43, Waterfowl would probably use the reservoir for resting during their
fall migration and might also use it during their spring wigration., Spring
use would depend on whether the reservoir had open water areas before or at
the same time as nearby lakes and potholes, Although use for resting by
migrating birds would be a project benefit it would not be significant since
numerous lakes and potholes adjacent to the project area presently furnish
adequate resting areas,

44, Limited waterfowl hunting might occur with project development,
liowever, the area would never be prime habitat and waterfowl hunting would

be incidental to other activities in the area,
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DISCUSSION

45, The project would replace 42 miles of glacial river habitat and
27.5 miles of clear or nearly clear tributary habitat, with a deep reservoir
41 miles in length and 0,65 miles average width, The reservoir would remain
turbid year around. Sport fish populatiohs might become established in the
reservoir, Habitat would not be optimum, however, since glacial turbidity,
fluctuating water levels; and lack of shoal areas would limit fish food pro-
duction, Turbidity, fluctuating water levels, and availability of better
fishing in adjacent areas would preclude intensive angler use of the reéervoir°

46, Anticipated effects of Vee project on the fishery resources are not
regarded as serious, Mitigation measures are not recommended, and feasible
means of enhancement cannot now be foreseen, The most serious effects fore-
seeable as a result of Vee project would be (1) destruction of fish habitat
by severe reduction or stoppage of flows downstream from the dam, and (2)
scouring fish food organisms from the river by excessive releases, These
effects could extend downstream 46 miles to the upper end of Devil Canyon
Reservoir, To assure maintenance of fish habitat in this section of the
river, a minimum flow of 500 c.f.s. should be maintained in the river down-
stream from the dam during project construction and operation, Also, changes
in water releases should be made gradually, so as to minimize flushing and
scouring of the channel,

47, Passage facilities at Vee Dam might be recommended as an enhance-
ment measure at a later date if fufure studies should demonstrate the feasi-
bility of developing salmon runs in ?he Louiée, Susitna, and Tyone Lake series,
as well as certain other. lakes in é%e basin, Implementation of such a plan

would require fish passage facilities at both Vee Dam and Devil Canyon Dam,
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48, Vee project would inundate approximately 26,5 square miles of
habitat used to varying degrees by wildlife, The small area involved and
the present and anticipated low hunting pressure sustained by the affected
wildlife populations minimize the importance of such losses. Perhaps the
most serious effect of the project upon wildlife would be destruction of a
small area of moose winter range, Nonetheless, feasible means of mitigating
these losses of wildlife habitat are not known and no mitigation measures

are recommended,
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STATE OF ALASHA / —~=--

DEPARTMENT OF FISH AND GAME /
OFFICE OF THE COMMISSIONER SUBPORT BUILDING— JUNEAU

January 11, 1965

Harry L. Rietze, Regional Director
Bureau of Commercial Fisheries

U. S, Fish and Wildlife Serxrvice

P, O, Box 2481

Juneau, Alaska 99801

Dear Mr. Rietze:
The Alaska Department of Fish and Game has reviewed the Bureau's
draft copy of a detailed report on the fish and game resources

that would be affected by a hydroelectric project at Vee Canyon
on the Susitna River,

We agree with the findings as to the effect of the project on
fish and game and concur in the recommendations for the protection
and enhancement of these resources as outlined in the report.
Sincerely,
ALASKA DEPARTMENT OF FISH AND GAME
)
ALV 7
@77 7Y Z@/\/
E., S,

arvich, Deputy Commissioner

cc: Frank Stefanich, ADF&G, Anchorage
Jim Rearden, ADF&G, Homer
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