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ALASKA POWER AUTHORITY

SUSITJIA HYDROELECTRIC PROJECT

POSITION PAPER

FISHERIES ISSUE F-5

EXECUTIVE SUMMARY

ISSue-
Significance of impouncbent effects on resident fisb habitats and

populations upstream of the da~.

Position

The position of the Alaska Power Authority is that arctic grayling

habitats in tributaries of the Susitna River will be inundated by the

proposed reservoirs and lost. and therefor~, should be mitigated. The loss

will be mitigated tbrough:

1. Recontouring of borrow sites to develop ponds for planting of

arctic grayling.

Pres.ent 1CJ:lowledge

Tbe Watana and Devi I Canyon dams wi 11 create two major impoundments 011 tbe

SusitnaRiver. Seven species of resident fish are known to inhabit the

Susitna River and tributaries, and lakes and ponds witbin tbe area to he
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Supplelllentation and expansion of arctic grayling populations in

appropriate sites near Fairbanks witbprovision for pub1 ic access.

Supplementation of the existing rainbow trout planting programs in

the Anchorage area.
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inundated. These species are: arctic grayling and sliay sculpin which

inhabit the river, tributaries and lakes; burbot, longnose sucker and round

and huapback whitefish in the river; Dolly Varden in the tributaries; and

lake trout, which inbabit only one lake which will be inundated.

The Watana Dam wi 11 impound a reservoir approximately 48 miles long. The

water surface elevation in the reservoir wilt fluctuate seasonally with the

normal maxi1llUm operating elevatioo (2185) in August and mini1llUlD operating

elevation (070) during April. The reservoir will remain turbid throughout

the year, due to the input of glacial flour (less than 4-micron diameter

suspended sediments) during the sU1llller. water temperatures in the reservoir

will range frOID 4 to lOoC during the summer months and Q-4°C during the

winter. The combination of fluctuating water surface elevations, high

turbidity and lover water temperatures during the sU1llller wilt result in the

loss ()f suitable resident fish habitat and loss of the populations. The

loss of arctic grayling is potentiallysubstalltial.

The Devil canyon Dam wilt impound a reservoir approximately 28 miles long.

Habitat conditions in the reservoir will be similar to those in the Watana

Reservoir with the exception that reservoir water surface elevation changes

will be less than the Watana Reservoir and short-term drawdowns will occur

in the fall rather than in the spring. Habitats io the reservoir will not

be suitable for resident species and it is expected that resident fish

populations will be lost. Additionally, some anadrOlDOus fish, specifically

chinook salmon, currently utilize the reach to be impounded by the Devi I

Canyon Dam for spawning. Since only 25 to 75 salmon have been observed in

this reach in each study year, the loss of these spaW'aing areas is not

considered significant.

Mitigation Measures Endorsed by the Alaska Pexter Authority

The loss of resident fish habitats and populations will be mitigated through

recontouring of borrext sites used for lI8terials to construct the dam and

access road. The recOQtouring will consist of providing suitable habitat
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for arctic grayling and planting of arctic grayling in the borrow sites.

In addition, arctic grayling populations and habitats will be supplemented

in the Fairbanks area and the rainbow trout stocking" program in the

Anchorage area will be suppleaented.
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IHTRODUCTIOt(

Issue

Sipificance of illlpOundtlleut effects on resident fish habitats and popula

tions upstream of the dams.

Position

The position of the Alaska Power Authority is that arctic grayling

habitats in tributaries of the Susitna River wi 11 be inundated by the

proposed reservoirs and lost, and therefore, should be mitigated. This loss

will be mitigated through the following compensatory measures:

1. Recontouring of borrow sites to develop ponds for planting of

arctic: grayling.

2. Supplelllentation and expansion of arctic grayling populations in

appropriate sites near Fairbanks with provision for public access.

3. Supplelllentation of the existing rainbow trout planting program in

the Anchorage area.

DISCUSSION

The Watana and Devil Canyon Dams will create two reservoirs which will

inundate approximately 88 miles of the Susitna River, the lower reaches of
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11 oa.ed and UUIIerous unnamed tributaries, and 31 lakes and ponds. The

river, tributaries, lakes and ponels are inhabited by seven species of fish

which will be directly affect·ed by the reservoirs. The" purpose of this

paper is to discuss the effects of the reservoirs on the fish habitats and

populations and to describe how adverse effects should be .ttigated by the

Power Authority.

Baseline Conditions

Su.itna River and Peripheral Rabitats. The reach of the Susitna River which

will be inundated by the Watana and Devil Canyon Reservoirs extends from the

Devi I Canyon dall8ite at River Mile (aM) 152 upstream to the upper end of the

Watana Reservoir at approxi_tely BH 240. The Watana and Devil Canyon

Reservoir areas are depicted in Figures land 2. respectively. Within this

reach. the Susitna River flows generally to the west in a relatively

confined valley. The Susitna River valley in this area ranges from V-shaped

to somewhat U-shaped. with little flood plain or alluvial deposits. The

river channel is relatively distinct. with few peripheral side channels or

sloughs. In general. the river is relatively narrow and is

characteristically deep with high water veloCities. Major rapids occur in

Vee Canyon and Devi 1 Canyon.

Thirty-one lakes and ponds occur within the area to be affected by the

reservoirs. Nearly all of the lakes and ponds are relatively small and

shallow. Only four of the lakes are sufficiently deep to contain free water

Eleven named and numerous unnamed tributaries enter the Susitna River within

the reach to be inundated by the reservoirs. The eleven named tributaries

and the location of their confluences with the Susitna River are presented

in Table 1 and are identified in Figures 1 and 2. With the exception of the

Oshetna River. they contain ct ear water, since they are fed primarily by

sQOWlllelt. surface runoff and groundwater. The Oshetna River Ls fed by

glacier melt during the sUllllller lDOnths and, therefore, is quite turbid.

During the winter months. the Oshetna River contains clearwater.
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Table 1

SUSITHA HYDROELECTRIC PROJECT
LOCATIONS OF NAMED TRIBUTAIlIES OF THE

SUSITRA RIVER IN THE RESERVOIR AREA

tributary Suaitna River
Confluence

(River Mile)

Oahetna River 233.4

Goose Creek 231.3

Jay Creek 208.5

KOlina Creek 206.8

Watana Creek 194.1

Deadaaan Creek 186.7

Tauaens Creek 181.3

Fog Creek 176.7

Devil Creek 161.4

Chinook Creek 157.0

Cheechako Creek 152.4

Source: ADF&G 1983a (Tables 5-3-1 and 5-3-2)
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uader the ice cover in .nnter. The laraMt lake to be affected by the

reservoirs is Sally Lake. which is located nul' the confluence of Wataaa

Creek .nth the Susitna River (See Fiaue 1). The lakes and ponds ranae in

size frOll less than one acre to appro%iutely 55 acres.

The Susitna River is aladally fed and exhibits extreme annual ~ycles in

discharge, suspended sediment concentrations, and to a lesser extent,

temperature. Discharge is generally highe.t during the sUlllller lIonths as a

result of snowmelt. surface runoff and glacier melt. Concurrently,

suspended sediment concelltrations 81:'e highest durina the sU1lller lIOnths.

frequently exceeding 1000 1118/1 (APA 1983. Table £-2.20). The high

concentrations of suspended .edi.nts are aenerated pri_rily frc. the

aeiting alaciers. Water tesaperatures in the river range between lo-15°C

during the sam.er lIOnth ••

As air temperature begins to decline in the fall. discharge in the Susitna

River decreases. This is due primarily to the reduction in surface runoff.

snow and glacier melt. The princi pI e sources of water in the river during

the winter months are groundwater and out flow from lakes in the upper

portion of the basin. The shift in the principle sources of water also

results in a dramatic reduction of the suspended sediment concentrations in

the river. The concentration of suspended sediments generally is less than

10 1118/1 during the winter lIOoths. Water temperature during the winter is

OOC with an ice cover foraing throuju)ut the reach of river which will be

inundated. However, in Vee canyon and Devi 1 Canyon, the ice cover forms in

the rapids reaches only under extreaely cold. heavy ice production

conditions and is, therefore, quite unstable (R&M 1984).

Fish Species Inhabiting the Inundated Zones. Five resident fish species

have been collected in the mainstea and peripheral habitats of the Susitna

river (ADF&G 1981, 1983a). These were:
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Arctic Grayling. Thymallu8 arcticus

Barbot.~ lata

Longnose Sucker. C8tostomus catostomus
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4.

5.

RDuu.el Whitefisb t h'oaopiua cylinelreceua

Humpback Whitefisb, Coregonus pielscbien
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Witb tbe exception of burbot, these species were collected primarily from

clearwater, peripberal babitats of tbe mainstea, sucb as sloughs and

tributary moutbs (ADF&G 1983a). Barbat were collected from turbid waters in

the ..instem upstream of Tsuseaa Creek. In addition to tbe resident fish,

two to 30 Chinook salmon (Oncorbynchus tabaJlltscba) were observed at the

mouths of each of four tributaries within the Devi 1 Canyon reach of the

Susitna River: Cbeechako Creek, Chinook Creek, Devil Creek and Fog Creek

(ADF&G 1984a and Wick pers. C0m8. 1985).

Three species of resident fisb were collected in the tributaries witbin the

impoundment zones (ADF&G1984a). These were arctic grayling, Dolly Varden

(Salvelimls malma) and sliJiay sculpin (Cottus coratus). The arctic grayling

population in the tributaries consists of two subpopulations: those which

remain in the tributaries throughout the year ,and tbose which migrate to

the malnstem during the fat I and return to the tributaries in the spring.

The former subpopulations inhabit only a few tributaries which have

impassable barriers (e. g. waterfalls) that prevent upstrea1D migration.

Two species of fish were collected in lakes within the i1Dpoundment zone:

arctic grayling and lake trout (Satvelinus namaycusb). Arctic grayling were

collected frOll four of 31 lakes and ponds and lake trout were collected only

from Sally Lake, where they occur with arctic grayling.

Arctic Grayling. Arctic grayling occur in most of the clear water habitats

within the impoundment zone. Esti1llates of grayling populations based on

mark-recapture ratios were obtained for tributary reaches that will be

affected by the reservoirs (ADP&G 1981, 1983a). Results obtaiu.ed in 1981

were refined in 1982 and are summarized in Table 2.

!/Scientific names of fish species follow Morrow (1980).
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Source: ADF&G 1983a (Table 5-3-13)

!I Includes only the part of Deadman Creek below falls.
!I 1981 estimates.

Population Grayling
Location B-sti..~e PerK-He

Oshetna liver 2,426 1,103

Goose Creek 949 191

Jay Creek 1,592 455

Kosina Creek 5,544 1,232

Wauna Creek 3,925 324

Dead1ll8n Creek!! 734 1,835

Tsusena Creek!! 1,000 440

Fog Creet!1 176 664

Total 16,346
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Table 2

SUSITNA RYDR.On£CTRtc PR.OJtCT
ARCTIC GRAYLING POPULATION

ESTUfAT!S BY TRIBUTARY

8



Very few grayling were collected in the mainste.. However, the locations of

recaptured fish relative to the locations at which they were marked indicate

that populations inhabiting the lower reaches of the tributaries migrate to

and overwinter in mainst_ habitats and return to the tributaries in. the

spring (ADF&G 1983a).

Movement of adult arctic grayling into the tributaries in the spring

apparently occurs during breakup of the ice cover. Spawning occurs in the

early spring, as evidenced by the collection of spent males and females in

the tributaries illllllediately after the open water season begins (ADF&G

1983a) •

In addition to the tributary populations, arctic grayling populations were

sampled in two lakes within the Watana Reservoir area. ODe population was

identified from Sally Lake, near the confluence of Watana Creek and the

Susitna River. A second population was identified in an unnamed lake across

the Susitna River from the mouth of Watana Creek (D. Schmidt, pers. comm.

1984).

Burbot. Seven mainstem locations within the Watana impoundment zone were

sampled monthly for burbat in 1982. Based on the number of burbot collected

at each location through the summer, it appears that they have a relatively

even distribution throughout the reach of the river in the impoundment zone.

Although no estimate of the population size can be made in general, the

population density of burbot is quite low (ADF&G 1983a). Captures of burbot

are summarized by sampling location and by month in Table 3.

Only three individuals marked in 1982 and two individuals marked in 1981

were recaptured in 1982. All recaptures· were collected at the locat ions

where they were originally captured and marked (ADF&G 1983a). This

suggests that burbot ift this reaeh of the .river do not move up- or

downstream to any great extent.
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Table 3

Source: ADF&G 1983a (Table 5-3-16)

lIBurbot populations were sampled using trot lines.

10

SUSITNA HYDROELECTRIC PROJECT
NUMBER OF BUUOT CAPTURED III 1982

BY KUMSTEM SITE AND KOM'l'H

Kainsteaa Catch1/
Site Kay Jl;ue July . AUgUst September Total

Ro. I, 1M 189.0 -0- -0- 3 6 7 16

110. 2, RH 191.5 -0- -0- 3 1 -0- 4

110. 3, 8M 197.8 -0- 8 3 -0- -0- n
No. 3A, RM.201.6 -0- -0- -0- 6 7 13

110. 4, 8M 201.2 -0- 5 10 7 2 24

No. S, RH 208.1 -0- 4 2 4 2 12

Vatau Creek
Mouth, 1M 194.1 7 17 9 13 9 55

Total 7 34 30 37 27 135

421318
850228
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Dolly Varcleo.. Dolly Vardell popula~iolls are limited itl their distribut ion

within the upperSusitna basin, as shown by their having been collected at

only a few sampling locations. S.. l1 populations have been identified in

Cbeechako, Devil, Watana, Jay atld Upper Deadman Creeks. It vas noted, that

all captured Dolly Varden were of a dwarf or stunted variety with total

lengths of the fish varyiQg from 120 to 205 mm (ADF&G 1983&).

Loapose Sucker. Although longtlo.e suckers vere collected at four of seven

mainstea sampling sites, most (80 percent) were collected near the mouth of

Watana Creek. Marked fish were recaptured at the sa_ locations at which

they vere originally marked. This indicates that the sucker pOpulations

tend to remain relatively localized with little in.tream movement.

Round lftlitefish. Five round whitefish were collected in the ..insts of the

Susitna River neat' the mouth of Watna Creek. Other than identifying the

presence of this species, nothing further can be stated regarding its

abundance or distribution in the impoundment zones except that the

population densities are quite low.

Hu!pback WhitefiSh. Only one individual of this species was col Leeeed :

(ADF&G 1983a). Therefore, it can be stated only that the species is present

in the mainstem and the population is at quite low densities.

Lake Trout. A small pOpulation of lake trout was identified in Sally Lake.

This 'is the only populat ion known to eJCist in the impoundment zone (ADF&G

1983a). Due to insufficient recaptures of marked fish, the population size

could not be estimated.

Evaluation Species. Arctic grayling is the pri_ry evaluation species for

a.sessing tbe effects of the reservoirs on aquatic resources (APA 19834).

Therefore, this species will be tbe focus of the relUlining discussion.

However, sillce Dolly YardeD aad burbot are also project evaluation species,

sOllIe discussion of the effects of the rl!servoirs on these species will be

presented. A short discussion will also be presented regarding the possible

r
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Effects of the Watana Reservoir

effects on salmQn Which oCe8sionally occur within the reach to be impounded

by the Devil Canyon reservoir.

12
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Because of the drawdown-refill cycle. tributary reaches within the drawdown

zone will alternately exhibit tributary or reservoir characteristics.

Reaches of the tributaries below the adnilll1lll water surface elevation (st ,

2,065) will be permanently inundated (Table 4). Assuming a 1II8nlll1lll annual

drawdown of 120 ft, the approximate lengths of the Susitna River tributaries

Inundation Area. Closure of the Watana Dam will result in the inundation of

approxi_tely48 miles of the SusitnaRiver,the lower reaches of six named

tributaries (approximately 26 adles total). and 31 lakes and ponds (ranging

in size fra. less than one acre to approximately SS acres). At the normal

operating water surface elevation of the reservoir, the Suaitna River will

be converted frOB riverine habitat types to a relatively uniform lake-like

habitat. The reservoir will extend into the tributaries various distances

depending upon the locations of the tributary confluences with the river or

reservoir (Table 1) and tbe gradients of the screallbed. The lengths and

gradients of the tributaries affected by the Watana Reservoir are summarized

in Table 4.

421318
850228

Drawdown Zone. Seasonal variations in the lengths of the tributary reaches

affected by the reservoir will occur as a result of project operation. tn

gene1."al, the reservoir will be filled by the end of the summer (approxi

mately the end of August) and drawn down through the winter beginning

approximately October 1. The reservoir will us~lly be drawn down about 100

ft, with a maximum drawdown of 120 ft. Refilling will begin at the onset of

tbe open water season, approxilDately May 1. This translates to a daily

average rate of drawdown of approximately 0.5· ft/day during the winter

(Oct. 1 - Hay 1) and a rise in surface elevation of approximately 1.0 ft/day

during the summer refilling period (May 1 - Sept. 1). A schematic of the

drawdown-refill cycle is presented on Figure 3.
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Table 4
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SUSITNA HYDROELECTRIC PR.OjECT
FEATURES OF S!LECTED TRIBtrrARIES WITHIN

THE PROPOSED WATANA I MPOONDMENT

Approximate Approximate
Total Length in Length

Susitna River Length Stream Drawdow Permanently
Tributary Confluence Affected Gradient Zone Inundated

(River Mile) (mi) (fc/1IIj. ) (1IIi) (1111)

Deadman Creek 186.7 2.7 253 .5 2.2

Watana Creek 194.1 '8.W 6oa1 0.0 8.5

East Fork MIA 1.2.21 11J2/ 1.1 0.1

West Fork MIA 2.1J21 67RJ 1.8 0.3

Kosina Creek 206.8 4.5 118 1.0 3.5

Jay Creek 208.5 3.5 143 .8 2.7

Goose Creek 231.3 1.2 114 1.1 0.1

Oshetna River 233.4 2.2 41 2.2 0.0

Source: Adapted fr01ll ADF&G 1983a (Table 5-)-2)

al Watana Creek below forks.
~I Wataua Creek above fork.

l
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which will be in the dra"down zone are presented in Table 4. Lengths of

tributaries "ithin the drawollQ· zOrle are generally t"o :dIes or less.

Suspended sedillllelU: and Turbidity. During the sU1IlIlIIf!r mnths, theSusitna

River.upstre_ of the proposed reservoir normally carries a heavy suspended

sediment load. Under project c01lditions, the majority of the suspended

sediments will be deposited in tne up-per end of the reservoir (APA 1983,

1984a>' The deposited material will consist of some gravel (bed load),

sand, silt and glacial flour (suspended sediments). Suspended particles

less than 4 microns in di41lleter (the glacial flour component) will probably

r ..in in suspension and cause the reservoir to remain turbid (APA 1983,

19840; Peratroviteh, Mottinpam and l)J:age, Inc. 1982). In addition, the

Oshetna River, a glacially-fed river which enters the Susitna at 1M 233.4,

wi 11 contribute a cOD.siderable amount of sediment to the reservoir. The

deposition of the suspendedsedimf!nts will cover the river bed throughout

the upper end of the reservoir including the lower reaches of some

tributaries. The sediments will likely be graded from the upper end of the

reservoir with the smaller materials deposited further into the reservoir.

As the reservoir is drawn down in the winter, the inflow from the upper

Susitna River and the tributaries wj.1l cut throUgh the deposited sediments

to some extent andearry them farther into the reservoir. However, larger

materials will remain in the stream bed since the discharge during the

winter will be less than thatrequiJ:ed to transport them. The accullllulation

of sediments in the stream beds of the iD.undated tributary reaches will be

consideJ:ably less than at the inflow of the SusitD4 and Oshetna Rivers.

This is pri1Dllri ly due to the fact that most of the tributaries are

clear water streams and do not eonvey excessive amounts o·f suspended

sediments. They can, however, convey considerable bed materials, which will

be deposited near the mouth of the t-ributary. As a result, small deltas

will fora at the mouths of the tributaries.

Although the reservoir in general will remain quite turbid (Peratrovich,

Nottingham, and Drage, tnc. 1982) it is expected that clear water plumes
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will extend from the tributary IIOUths into the reservoir. The extent and

aature of theae plwaes will depend upon the lDOrpbology 'of the inundated

tributatyvalley. the discharge frOlR the tributary. the aaixing action of

prevai ling vinda. the 'surface elev.t ion of the reservoir, .nd the relat ive

te.peratures of the reservoir and the tributary water. These clearwater

plUlies vi11 provide SOllIe habitat diversity in an otherwise untfonaly turbid

water reservoir.

T....er.ture. During the ~r~tha. the W&tana reservoir will become

therully stratified. The streaath and depth of the stratification will

gradually change throup the 8W111[1er ItOnths a. the surface water vam. and

density differences between the surface and botto- water increase. This

str.tification is due in part to the inflow of warmer water from the upper

Susitna River and the warming of the reskvoir surface. water by solar

radiation. The process will reverse during the l.~~ sullUler as the surface

water cools. MaxilllU1ll surface water temperature wiit bfi! 8-10°C whereas

bottom water will be 4°C (APA 1984b).

During the winter IDOnths. the telllperature relationships will be reversed.

The bottom waters wi 11 remain at 4°C. with the surface water temperature

approaching O·C. An ice cover wilt form on the reservoir. As the reservoir

is drawn clown through the winter, it is likely that the ice along the edge

of the reservoir will break off and remain on the bank as large blocks.

The major change in the overall temperature regime in the reservoir area is

that water te.perat·ure wi 11. aD the average. ~be cooler in the sU1lllller and

warmer in the winter than under aatural conditions. Warming of the water

will occur ata slower rate in the spring and cooling viII occur at a slower

rate in tbe fall. The overall effect is that the va~to-eool cycle viiI be

sa-ewbat retarded fro- pre-proj~ct regi1leaand will bave a soaaewbat 8lU11er

aapHtude. The cycle will be siudlar to temperature cycles observed in

other lakes in southcentral Alaska (e.g. Eklutna Lake).
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Bffecta on Resident Fish Species

.rc~ic Faylin,. Arctic grayling are relatively aclaptable' in their habitat

requir_ents and are found· in both river and take habitats. However, it is

likely that aost of the reservoir area will not provide suitable habitat for

grayling since it will be turbid. The most likely areas within the

impou1ldllent zonevhicn wilt support arayHng populations will be the clear

water plwaes at tbe mouths of the tributaries.

Altbouah it is likely tbat scae ...11 populations will be _intained in the

r ..ervoir area, the arctic gray1inl populatioas will be substantially

affected. This loss is considered to be significant aad, tberefore,

requires mitigative actions.

Burbot. Burbot are found throuahout interior Alaska ~nd inhabit both rivers

and lakes. They generally prefer low light conditions and are often

associated with turbid water environments. The Watana Reservoir should

offer suitable habitat for burbot. Rowever, burbot spawn in relatively

shallow water (1-5 ft) over sand, gravel and stone substrates. Eggs settle

to the bottom where they develop (Morrow 1980). since spawning occurs in

January and February, it is likely that some burbot will spawn in shallow

areas of the reservoir at a time when the reservoir is being drava down. As

the reservoir is drava dova further, the eggs may becOIRe dewatered and

either desiccate or f~eeze. This will result in a reduced recruitment rate

to tbe population. A few burbat aa,. move into the upper Susitna or Oshetna

River to spava (Horrow 1980); bowever, mark-recapture studies indicate that

burbot are rather sedentary (ADF&G 1983a, Morrow 1980).

A barbat population is expected to remain in the reservoir area, and could

expand over existing populations. However, the densities are expected to

rell&in low due to reduced recruitment and reduce,4food supplies. Because

th!s species is not bighly soulht by fishereea, aay reduction in population

density is not considered significant aad, tberefore~ does not warrant

mitigative action.
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Dolly Varden. Slaal1 populations of Dolly Varden were found in Wacana,

Deadman and .Jay Creeks within the Watau impolJltclment zone (ADF&G 1983a).

Since this species is found in a wide range of habitat type's, it is expected

that the populations _ill inhabit the reservoi r area. It is possible that

the population "ill expand in the reservoir, but the individuals probably

will not grow to large size (Morrow 1980) and, therefore, will not induce a

significant sport fishery.

Effects of Watana leleu.s on tb. Devil Canyon Reach

Baseline conditions in the reach of the Sus1tna River within the Devil

Canyon impoundment zone will be altered as a result of the Watana

facilities. The principal physical changes will be the alteration of the

flow regLae, reduction in the total suspended sediment loads, moderation of

the temperature regime. and increase in the turbidity of the discharge

during the winter months. In general, all of these regimes will be changed

from exhibiting considerable extremes in magnitude between stJllller and winter

conditions to remaining relatively constant throughout the year.

Adult salmon generally do not use this reach of the Susitna River for

spawning; however t a f.. chinook salmon are able to negotiate the rapids

within Devil Canyon and up to 20 spawning pairs have been observed in both

Cheechako and Chinook Creeks (ADF&G 1983b, 1984). In addition. five to 10

indf viduals have been observed in Devi!' s Creek and one spawning paL r has

been observed as far upstream as Fog Creek (Wick pe.rs •.COllllll. 1985).

The absence of the ()ther 84!mOO species in the Devi 1 Canyon impoundlllent zone

and upstream is apparently due to velocity barriers at the rapids within

Devil Canyon. This is supported by radio telemetry tracking results of

chinook and chID salmoo adUlts and gi 11 net c:apturel of coho (0. kisutch) t

ch\D (2.:,!!!!) and pink <0. ,orbuscha) salmon adults in the lower portion of

Devil Canyon. Radio tagged cbinoOk and ch.. Samon were tracked into the

Devil Canyon reach (ADF&G 1983b). These individuals subsequently returned

downstre_to spawn. Movement of coho, chID and pinit salmon into the

Devil Canyon reach was demonstrated by the capture of adults of each species
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at RK lSO.2 and 150.4 (ADF&G 1983b). Presuubly. tb~se fish would have

returned dovustrua to spavu, since none has been observed upstre_ of the

lower rapids area at the Devil Canyoll dam site. It can "be inferred frOID

these results that farther upstre.. moveaents of adult coho. pink. and chum

salmon are bloeked by the rapids.
r

Effects of the Devil Canyon Reservoir

Inundation. Closure of the Devi I Canyon Dam and filling of the reservoir

will result in the inundation of approximately 35 .iles of the Susitna River

and a total of approximately six ailes of the lover reaches of five na_d

tributaries (Figure 2). The lower reaches of several unnamed tributaries

will also be inundated, bat the lengths of these tributaries have not been

deter.ined. The only lake to be affected by the Project viII be a shallow.

fiv~acre pond at the cIa_ite. which vi 11 be filled by the saddle clam

as.oeiated with the main, concrete arch Devil Canyon Dam.

As with the tributaries that flov into the Watana impoundment t the lengths

of the tributaries to be affected by the Devi 1 Canyon impoundment wi 11 vary

according to their gradients and location vithin the impoundment. The

locations of the tributaries, the stream gradients and lengths of affected

reaches are summarized in Table 5.

D.raw4ownZone. The Devil Canyon Reservoir vater surface elevation vi 11

remain seable at near uxiJllUDl operating levels most of the time. No

drawdova of the Devil Canyo~ Reservoir is anticipated during wet years. A

drawdown of approximately 50 feet may occur in median flow years during the

August to September period, with refilling occurring in October (Figure 4).

Adrawdow of approximately 50 ft is antieipated for dry years, similar to

tbat occurrilll in median flow years. Periodic smaller drawdows may occur

during the early spring months as the amount of water available in Watana

leservoir for power production becoaes limitinl. The lenlths of tributaries

to the Devil Canyon Reservoir within the drawdova zone a.re provided in

Table 5.
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Table 5

Source: ADF&G 1983a (Table 5-3-1)

!/ proposed Impoundment Elevation: 1455 Feet MSL.

20

SUSITHA HYDROELECTRIC PROJECT .
TOPOGRAPHICAL FEATUUS OF SELECTED TRIBUTARIES OF

THE PROPOStD DEVIL CANYON IMPOONDMENT!J, 1982.
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Total Appr,-oxilliate Approximate
Susitna Length Streaa Length In Length

River Confluence Affected Gradient Drawdown Pet1llanently
Tributary (liver Kile) (mi) (ftlai) ZOne (mi) Inundated (ai)

Cheecbako Creek 152.4 1.7 321 0.4 1.3

Chinook Creek 157.0 1.3 308 0.4 0.9

Devil Creek 161.4 1.5 176 0.7 0.8

Fog Creek 176.7 1.3 72 1.3 0.0

Tsusena Creek 181.3 0.4 82 0.4 0.0
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Figure 4

SUSITNA HYDROELECTRIC PROJECT
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Sl,lspellde4 S_i.aen~ and Turbidity. The suspended sediments transported to

the Devil Cauyon Reservoir will consist allilost entirely af particles less

than 4 microns in dia-eter. Larger particles will be trapped in the Vatana

Reservoir and the source of larger sized suspended sedi.ents will be fra

the tributaries. SOIIte of the ..11er particles will settle in the Devil

Canyon reservoir. but the _jority wi11pau through cODt-ributinl_ to its

turbidity. S..11 deltas will likely fora at the .auths of the tributaries.

However, these are not expected to significantly alter fish habitats.

T!!p!rature. Teaperature regiIMs in Devi I canyon Reservoir will be highly

dependent upon the teaperature of the water relea.ed fra- Watana Reservoir.

The Devil Canyon Reservoir will stratify during June and July each yea-r as

waraet water fra. Watana enters the reservoir and remains at the surface.

Maximum t_peratures wi11 range between 8 and 10·C (APA 1982. 1984b).

Beginning August 1 in most years, the cone valves in Devil Canyon Dam will

be operated to release vater in excess of that required for generation.

This excess vater wi 11 resul t because the Watana Reservoir vi 11 have

reached full stonge capal;ity. Once the cone valves are operating, the

cold, deeper vater (4· C) vi 11 be evacuated from the reaervoir and replaced

by warmer Watana water (APA 1984b). The Teservoir will becOlDe uniformly

mixed at about 8-10·C by mid-August and will remain relatively warm through

September (A'A 1984b). The reservoir will then cool until it becomes

isothermal at 4·C in October. After that time the surface water will cool

to O·C and an ice cover will form. In general, the seasonal temperature

regime in Devil canyon Reservoir will closely f9110v that of Watana.

Effects on Resident Fish Species

The Devil Cauyon Reservoir will affect resident fish populations in lIIUch the

sa.. way as Wata1l8 Reservoir. Arctic grayling, burbat and Dolly Varden

witt have slightly better conditions in Devil Canyon than in Watana, since

the dravdovn of the Devil canyon Reservoir will be less severe and will

occur at a ti.e not eritical to the spawning of adults and the incubation of

the e.bryos. Despite the possibility that saoewhat larg~r populations may
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be ..int~ine4 in Devil Canyon Reservoir, it is not likely that a significant

sport fbhery will develop in the reservoir.

Mitigation Measures Endorsed by The Alaska Power Authority

In seleeting the IReasures for 1IIitigating the lou of arctic gl"ayling in the

reservoirs, the Pover Authority has atteapted to follow, as closely as

possible, the 1IIitiption planaing policy set forth in the License

Application (APA 1983). Since the Pl"oject cannot avoid or 1IIiniudze the

effecu, the preferred options are to replace and cOlll"pensate for the 1088 of

grayling populations. Specifically, the preferred IRitigation plan consists

of the following eleaents:

r

L

r

r
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Recontouring of access road borrow sites to provide grayling

habitat and planting grayling in the new ponds.

The only in-kind, in-basin option for mitigating the loss of

arcl:ic grayling is to provide for planting of arctic grayling in

the reservoirs or lakes, ponds and streams in the Stisitna Basin.

Since tile reservoirs are not expected to provide suitable habitat

for grayling, this option is not satisfactory. Planting of

grayling in streaIRs, lakes and ponds, however, could be

ilirpleillented. Suitable streau for planting of grayling include

those Which presently do not contain grayling populations because

there is some barrier (e.g. a waterfall) which prevents grayling

from entering the sy,stem. Planting of grayling in Lakes or ponds

is possible. However, the lakes and ponds would need to be deep

enough to prevent freezing to the bottom during winter months.

Ooe fUrther option for planting arctic grayling within the Susitna

Basin is to recontour the borrow pits used during construction of

the cia. and acce•• 'road iil a Dlanner which wi 11 provide sui tabl e

grayling habitat. These recontoured borrow sites would provide

conSiderable n'ew grayling habitat and .o\lld also be accessible to

fishermen.

23

L

r

r

r-

r

i.

r



]

J
J
]

2. Sup.pleaetltatloCl and

withlCl the Fairbanks

el'lhanced fi sbeties •
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expansion of arctic grayling populations

area with provisioCl for public access to the

Implementation of these elements of the mitigation plan wiLL require

examination of existing hatchery facilities and possible expansion of

hatchery capacity. Detailed procedures for implementing these elements wilL

be developed in close consultation with the Alas.ka Department of Fish and

Gene.
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In-kind, out-of-basin options include planting of grayling into

sites outside of the Susitna River Basin. these options would

require identificadon of potential sites to provide suitable

conditions and provision for public access to the sites. Although

such habitat could be identi fied throughout Alaska, it would be

preferred to lURit the location o~ the sites to areas within easy

access from the major population centers of AClchorage and

Fairbanks. Siace a rainbow trout (SallDo· gaird:neri) planting

prost- already exists in Anchorage, the preferred mitigation is

to develop a prostam fot the Fairbanks area.

In order to implement this lllitiga~ion, it will probably be

necessary to increase the size or number of faci lities avai lable

for artificial propagation of grayling. One possible facility·

which could be expanded is the Clear Hatchery near ~enaQa. tn

addition, it tIlay be necessary to improve existing technology fot'

grayling propagation.

Supplementation of the existing rainbow trout planting program in

the Anchorage area.

A raiabow trout planting proaram current ly exists in the lakes and

streams of the Ancltoraae area. this progr,am could be expanded by

pro'liding public acc:esstoadditional lak~s and streams which

current ly do not have trout populations and Which do not have

public access. Additionally ~ the existing program could be

supplemented by providing more frequent plantings in the lakes and

stre_s current ly heavily used by area fishetlllen.
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