




































































































temperatures and turbidity/suspended sediment levels will continue to be the

dominant forces affecting habitats and fish populations. Ant icipated impacts

assoc iated with completion of the Stage 3 Watana reservoir are d iscussed by the

hab itats in which they will occur.

(a) Tributary Hab itat

Arctic grayling and Dolly Varden inhabiting tributary reaches inundated by the

Stage 3 Watana reservoir will be affected in ways described in Section 4.1.4 for

the Stage I Watana reservoir. No significant impacts are expected for Dolly

Varden. However, inundation of almost II additional miles of the larger named

tributaries will affect summer habitat utilized by an estimated 8,400 Arctic

grayling (Table 2). It is likely that most of the graying inhabiting clearwater

tributaries inundated by the reservoir will be displaced and lost.

(b) Mainstem Habitat

Anticipated impacts of the Stage I Watana reservoir on fish inhabiting the

mainstem were discussed in Section 4.1.4. It is expected that the Stage 3

Watana reservoir will affect mainstem habitats and fish populations in similar

ways. The dewatering of burbot embryos spawned in shallow areas of the

reservoir will continue to reduce recruitment to burbot populations of the upper

Susitna River.

(c) Lake Habitat

(i) Arctic grayling

Arctic grayling occur in Sally Lake, which will be inundated by the Stage 3

Watana reservoir. The effects of the impoundment on grayling are expected to

be similar to those discussed previously (Section 4.1.4). The spawning,

incubation and rearing life stages will likely experience adverse impacts

(Table 7).
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(ii) La ke Trout

A small population of lake trout occurs in Sally Lake. Lake trout from Sally

Lake are expected to survive in the Watana reservoir as lake trout are found in

glacial lakes in Southcentral Alaska (Bechtel Civil and Minerals, Inc. IS81,

Russell 1980).

Lake trout will likely spawn in the Stage 3 Watana reservoir. However,

incubating embryos will be affected by the drawdown cycle. Lake trout usually

spawn from late September to November at depths ranging from 3 to 110 ft

(Morrow 1980). Drawdown (November to May) in the Stage 3 Watana reservoir

will average 0.5 ft/day. As a result, embryos incubating in the upper SO to 60

ft of the reservoir will be dewatered by March 1 (the approximate end of the

incubation period), causing incubation success to be low in the drawdown zone .

The drawdown/refilling cycle and turbidity levels of the Watana reservoir are

expected to limit the development of a littoral zone and restrict the productivity

of the Stage 3 impoundment. Therefore, it is likely that rearing conditions will

not be favorable in much of the reservoir. However, the clearwater plumes of

tributaries are expected to provide favorable rearing habitats for fish. Lake

trout may frequent these areas because of the availability of prey. It is

expected that the growth rate of lake trout will be low because of the expected

low productivity of the impoundment.

Overwintering conditions in the Watana reservoir will likely have insignificant

effects on lake trout.

The expected effects of tho Stage 3 Watana impoundment on lake trout

populations are summarized in Table 12.
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5.0 SELECTION OF EVALUATION SPECIES

All three mitigation policies (APA 1982, ADF&G 1982a and USFWS 1981) imply

that project impacts on certain sensitive fish species will be of greater concern

than changes in distribution and abundance of less sensitive species.

Sensitivity can be related to high human use value as well as susceptibility to

change because of project impacts. Statewide policies and management

approaches of resource agencies suggest that concern for fish and wildlife

species with commercial, subsistence and other consumptive uses is greater than

for species without such value. These species are often numerous, and utilize

a wide range of habitats, as well as having high human use value. Such

characteristics often result in these species being selected for detailed

evaluation when their habitats are subjected to alterations.

In the impoundment zones, Arctic grayling are abundant and widespread in

tributary habitats during summer, and reside in the mainstem during winter.

This species has a high human value, as it is highly prized by sport fishermen.

Grayling populations in the impoundment zones contain fish that are of trophy

size (Schmidt and Stratton 1984). Based on impact assessments presented in

the license application (APA 1983b) and in Section 4.0 of this report, it is

likely that the impoundments will not provide suitable spawning, incubating or

rearing habitats for Arctic grayling. Anticipated impacts to grayling habitats

are considered unavoidable, as the inundation of tributary habitats by the

turbid impoundments is a necessary part of the project design and operation.

As a result of the expected loss of grayling habitats and anticipated reduction

in populations, the Arctic grayling is selected as the primary evaluation species

in the impoundment zones. It is the APA's goal to provide compensation for

these losses by means that are mutually agreeable with resource managers.

The construction of the Devil Canyon dam (RM 152) will prevent chinook salmon

from migrating upstream of Devil Canyon. Chinook salmon have a high

commercial, subsistence and sport value and are numerous in the Susitna River

below Devil Canyon. However, upstream of Devil Canyon they are not

abundant, as high velocities of the Devil Canyon rapids usually limit upstream

migrations of fish. Because of their low densities upstream of Devil Canyon,

losses of chinook salmon are not considered to be significant. Compensation for
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lost chinook spawning habitat will be provided in one of two ways: (I) by

mitigat ive flow releases for juvenile ch inook salmon below Devil Canyon, or

(2) by habitat improvements in the middle Susitna River as pa rt of the

impoundment mit igation (See Sect ion 6.3).

The Stage I and 3 Watana impo undments may reduce the recru itment to burbot

populations inhabiting the reservoir area (Section 4.1.4 and 4.3.4). However,

burbot densities in the upper Susitna River are presently low and burbot are

not highly sought by fishermen in this reach of the river. Therefore, no

mitigative measures are planned for burbot, as any reduction in burbot

populations in the impoundments is considered insignifi cant.
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6.0 DEVELOPMENT OF MITIGATION PLAN

6.1 HISTORY OF IMPOUNDMENT MITIGATION PLANNING

The FERC license applicat ion (February 1983) for the two-stage, two-dam

Susitna Project recognized that the loss of clearwater tributary habitat in the

impoundment zones would be a significant project impact on Arct ic grayling

populations in the upper Susitna River (APA 1983b). The proposed mitigation

included the following compensation to provide for lost grayling habitat in the

impoundment zones: (I) fund research on the hatchery propagation of Arctic

grayling, (2) expand or build a hatchery to propagate Arctic grayling,

(3) stock Arctic grayling fingerling in suitable barren lakes with in the project

area, and (4) if Arctic grayling propagation proved to be technically infeasible,

expand a rainbow trout hatchery and stock rainbow trout in the Devil Canyon

reservoir. Stocking Arctic grayling in barren lakes within the project area was

proposed as the primary means of compensation because of the desirability of

in-kind, in-basin compensation.

Resource agency comments on this proposed mitigation plan were generally

unfavorable and concluded that hatchery propagation of Arctic grayling must be

judged as speculative (ADF&G 1983c, USFWS 1983). The agencies suggested

that mitigation measures should have documented successes in Alaska if poss ible

and, if mitigation measures are unproven, a demonstration of the ir effectiveness

in the project area should be undertaken.

In the Fish Mitigation Plan (WCC 1984) options were evaluated that would

mitigate impacts resulting from the project. The proposed mitigation for habitat

losses in the impoundment zones was the expansion of a rainbow trout hatchery

and the stocking of rainbow trout fingerling in out-of-basin lakes as the

primary compensation. This was proposed because of the high probability for

success. Hatchery propagation of rainbow trout in Alaska is a documented

success and rainbow trout are highly sought by sport fishermen. The proposal

of stocking Devil Canyon reservoir with rainbow trout was dropped, due to

concern expressed about the expected low productivity and relatively high

turbidity levels in the Devil Canyon reservoir. The propagation and stocking

of Arct ic grayling were also proposed as an option for achieving compensation,
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because of the desirability of in-kind replacement and progress in the

technology of rearing grayling in hatcheries.

The ADF&G responded that rainbow trout hatcheries and stocking programs

were already in place and that the department did not favor an expansion of

this program as mitigation for lost habitat in the impoundments (ADF&G 1984).

Instead, the ADF&G endorsed the acquisinon of public access and the

development of site facilities for recreational fish ing in the Susitna River and

its tributaries below Devil Canyon. The enhancement of middle Susitna River

salmon stocks by habitat improvements was also favored. A summary of agency

comments on impoundment mitigation is shown in Table 13.

As a result of agency comments on impoundment mitigation planning, this report

evaluates three options for providing compensation for the expected losses of

fish habitat in the impoundment zones: (I) acquiring public access to the

Susitna River and its tributaries below Devil Canyon, (2) habitat modifications

or improvements in the middle Susitna River that would enhance impor tan t

resident species or important sport species of salmon, and (3) the expansion of

an Arctic grayling hatchery, the hatchery propagation of grayling and the

stocking of grayling within and out-of-basin areas.

6.2 ACOUISITION OF PUBLIC ACCESS

6.2.1 Background

Increases in population and tourism in Alaska have resulted in a high demand

for recreational fishing. Recreational fishing is now considered an impor tant

factor in the total management of many of the state's fisheries (Mills 1984). In

Southcentral Alaska, the high recreational use of fish resources in the region is

largely attributable to the accessibility of many lakes and rivers by the road

system, the close proximity of these areas to major population centers and

healthy fish resources. The highest demand for recreational fishing is largely

concentrated in areas that are accessible by road, which in some situa t ions

creates uneven use patterns of the resource and intens ifies pressures on

resource managers to provide additional recreational opportunities.
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Th e State of Alaska, recognizing the need to rectify immedia te recreat ional use

problems and plan for future development and management of recreational areas,

has developed a recreation action plan for Southcentra l Alaska (AD NR and

ADF&G 1984). This plan emphasizes the need for the designation of

recreational areas, the acquisition of public access to currently ut ilized and

future recreational areas, and the development of site facilities at recreational

areas.

The Susitna River basin is a large recreational area, which is close to

populations in Anchorage and the Mat-Su Valley and contains abundant fish

resources. However, access to the lower 75 miles of the Susitna River is

limited to one privately owned boat launch at Kashwitna Landing and to some of

the eastside tributaries along the Parks Highway. Thus, resource managers

have identified the need to acquire public access and develop site facilities in

the Susitna Basin to even out resource utilization and create new fishing

opportunities (ADNR and ADF&G 1984).

Five parcels of land in the Susitna Basin have been identified for acquisition in

the recreation action plan (ADNR and ADF&G 1984). The five parcels are listed

in the order of priority in Table 14. The first two priorities, Kashwitna

Landing and Little Willow Creek, would increase the accessibility of the Susitna

River. The others would improve access to lakes and tributaries in the basin,

or provide hiking trails.

The recreation action plan also recommends the development of three

recreational facilities in the Susitna Basin. The three facilities development

projects are listed in Table 14. All three developments would improve access to

the Susitna River by building roads, trails, or boat launches.

Resource managers have recommended that the Southcentral recreation act ion

plan deserves timely implementation (ADNR and ADF&G 1984). However, it is

recognized that the plan is an ambitious one that may take years to fully

implement, particularly in view of the declining capital budget of the State of

Alaska. Thus, the ADF&G (1984) has endorsed land acquisition and facilities

development for recreational fishing in the Susitna River as the preferred
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measure of compensation for lost fish habitat and reductions in fish populations

resulting from the impoundments of the proposed Susitna Hydroelectric Project.

6.2.2 Sjte Selection

The selection of specific parcels of land and the development of recreational

facilities will require close coordination between the APA and resource agencies.

After the license to build the project has been granted, potential land

acquisitions and facilities development projects within the Susitna Basin will be

prioritized with input from resource managers. The Southcentral Alaska

recreation action plan (ADNR and ADF&G 1984) and any forthcoming plann ing

documents on this subject will serve as the basis for site selections.

Factors that will likely be considered during the selection process include:

1. identification of potential sites,

2. historic use levels of the sites,

3. benefits associated with land acquisitions or facilities developments,

4. cost appraisals of lands or developments,

S. location of sites in the Susitna Basin,

6. timetable for acquisitions or developments, and

7. the probability of acquiring or developing sites by conventional

funding sources.

After land parcels or facilities developments have been selected, the APA will

take the necessary steps to complete the acquisition of selected lands or the

development of site facilities with the highest ranking. This will occur within a

time frame mutually agreed to by the APA and the agencies. In the event that

selected acquisitions or developments are found to be infeasible the APA, with

concurrence of the agencies, will negotiate the acquisition or development of the

next highest priority.

6.2.3 Q2.w.

In Exhibit E of the FERC license application, costs for expanding an existing

hatchery to propagate Arctic grayling were developed (APA 1983b). Capital
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costs were estimated to be $750,000 in 1982 dollars, while annual operating and

maintenance costs were an estimated $110,000. It was proposed that $190,000

be spent to develop Arctic grayling propagation technology. Thus, a total

capital budget of $940,000 plus an operating budget of $110,000 per year, was

proposed to provide compensation for lost grayling habitat in the impoundment

zones. Since compensation for lost grayling habitat is of primary concern in

impoundment mitigation planning, the costs developed in the license applicat ion

can be used as a basis to budget for land acquisitions or recreational facilities

development projects.

6.2.4 Monitoring Studies

After the acquisition of lands or the development of recreational facilities is

completed, it is assumed that resource agencies will manage and maintain the

lands and facilities. Therefore, monitoring studies are not planned for these

measures at this time.

6.3 HABITAT IMPROVEMENTS

6.3.1 Background

The Alaska Department of Fish and Game (1984), in review comments on the

Fish Mitigation Plan (WCC 1984), indicated that habitat improvements enhancing

salmon stocks in the middle Susitna River (Talkeetna to Devil Canyon) should

be considered as compensation for lost fish habitat in the impoundment zones.

Since the lost habitat primarily affects important sport species in the upper

Susitna Basin, mitigation planning has focused on the enhancement possibilit ies

for important sport species of salmon in the middle Susitna River: ch inook and

coho. Addit ionally, habitat improvements enhancing important resident sport

fish (rainbow trout and Arctic grayling) in the middle Susitna River are also

considered.

6.3.2 Site Selection

Most mitigation planning and associated field data collection in the middle river

have concentrated on mitigating for potential losses of chum salmon spawning
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habitat in sloughs and side channels. Because the downstream impacts of the

three stage project have not yet been addressed, it is unknown if slough

excavat ions and other mitigation measures proposed to rect ify impacts result ing

from the two stage project will still be appropriate. However, if slough

excavations are needed to maintain chum salmon spawning habitat, addit ional

mod ifications can be done to enhance coho rearing and possibly juvenile rainbow

trout and Arctic grayling habitat. For example, in spawning channels

constructed in the Chilkat River near Haines, Alaska, rip-rap added to the

sloping sides of the channel to stabilize the banks also provided habitat for

juvenile coho salmon (B. Bachen, NSERA, pers comm., 1985). When specific

mitigation measures are proposed for downstream impacts, th is type of habitat

improvement can be incorporated.

Other improvements are also under consideration in the middle Susitna River.

In the 1985 field season, studies will examine the potential for removing fish

passage barriers and the expected amount of habitat to be gained from such

removals. Several sites to be examined and the potential benefits are listed

below.

I. Fourth of July Creek - expand rainbow trout and possibly coho

salmon habitat.

2. Gash Creek - expand coho habitat.

3. Portage Creek lake systems - expand rainbow trout and Arctic

grayling habitat.

After field data are available, the feasibility of these habitat modifications and

potential benefits can be assessed.

Upland sloughs will also be examined for potential habitat improvements in the

1985 field season. Mitigation measures that will improve rearing and

overwintering conditions for juvenile salmon and for resident species will be

evaluated.

Additionally, habitat improvements in the lower Susitna River basin may be
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evaluated in the future, if improvements in the middle river are found to be

unattracti ve,

6.3.3 ~

The costs associated with placing rip-rap along both banks of a 1,000' long

excavated slough or side channel in the middle river is shown in Table IS.

The costing assumes that the channel will be excavated under the downstream

impacts mitigation budget and that equipment used during excavation will be

used to haul and place the rip-rap. Railroad transportation to the slough or

side channel is also assumed.

The costs of rip-rapping a hypothetical slough or side channel are intended to

give a relative magnitude estimate. They do not represent a proposed budget

for impoundment mitigation compensation. It is assumed that budgeting for

habitat improvements in the middle river will be developed within the total

budget set forth in the license application (APA 1983b) (Section 6.2.3 of this

report). After the 1985 field season, specific mitigation measures to improve

habitat in the middle Susitna River will be proposed. Detailed budgets will be

proposed with the associated habitat improvement.

6.3.4 Monitoring Studies

If habitat improvements are chosen in the middle Susitna River to provide

compensation for lost fish habitat in the impoundment area, monitoring studies

will be conducted to evaluate the success of the improvements. It is assumed

that monitoring efforts required for habitat improvements will be coord inated

with the monitoring for other mitigation measures in the middle Susitna River.

The estimated costs of a 2 person crew making 4 one-week field trips to the

site(s) to assess fish utilization and abundance and the preparation of a

year-end summary report are shown in Table 16. The scope of work for

monitoring studies and budget details will be refined when specific habitat

improvements are proposed.
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Table 15. costs associated with rip-rap placement alorg both banks of

a 1,000' lorg excavated slc::u:#l or side channel in the middle

SUsitna Riverl •

Description

Material2

Equipnent

Iabor

ErJ;J/M:1t

$ 15,500

3,000

13,500

3,000

TOtal $ 35,000

1 H::lbilization am delIr::lbilization costs have not been evaluated as equipment

am persormel are assumed to be alSite c::orxiuctin;J slough nx:xlifications for

cbmstream inpacts.

2 Includes transportation of riprap to the site.
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Table 16. AnruJal lOOnitol:in;J costs for evaluatirx] habitat int:>rovements in the

middle SUsitna River.

Description

tabor

Transportation

Equipnent

nata Analysis

Total
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600

2,500

4,000

$ 43,600



6.4 HATCHERY PROPAGATION OF ARCTIC GRAyLING

6.4.1 Background

Habitat alterations resulting from the impoundments will primarily affect Arctic

grayling populations in the upper Susitna River. When possible, it is desirable

to compensate anticipated reductions of fish populations with in-kind

replacement (USFWS 1981). The hatchery propagation and stocking of Arctic

grayling is an in-kind compensation measure. However, since Arctic grayling

propagation technology is still in the developmental stages and cannot be fully

relied on to provide compensation, the ADF&G (1984) has recommended other

options to provide compensation for lost fish habitat in the impoundments.

At present, the hatchery propagation and stocking of Arctic grayling is the

least preferred of the three options evaluated in this report.

6.4.2 Hatchery Propagation Technology

Arctic grayling artificial propagation is being conducted by the Fisheries

Rehabilitation Enhancement and Development (FRED) Division of ADF&G at

Clear, Alaska. Arctic grayling broodstock have not yet been developed at

Clear Hatchery, so eggs are taken from wild fish and transported to the

hatchery for incubation. In 1984, over 2.0 million eggs were taken from

grayling in three lakes: Moose, Jack and Tahneeta (Parks et al. 1985). Using

wild fish as an egg source is not a fail-safe method, but in the absence of an

established hatchery-production brood stock program it is the best method

available.

Eggs are incubated at Clear Hatchery using Heath Techna ·stacks. Water

temperatures are varied between 3.5 and 10.50C to manipulate the emergence

timing of fry. In 1984, egg-to-fry survival was over 70 percent (Parks et al.

1985).

Grayling are usually stocked as sac-fry. However, because the stocking

success of planting sac-fry is generally low, efforts are underway to develop
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fingerling production at Clear Hatchery (Parks et aI. 1985). In 1984, about

125,000 grayling were reared to fingerling size (2.0 gram weight). The

average survival rate of 560,000 sac-fry to the fingerling stage using nine

different diets was approximately 22 percent. Fish raised on diets of krill,

liver, and OMP mash exceeded the average surv ival rate. Survival rates were

72 percent with the krill d iet, 66 percent with the liver diet and 52 percent

with Omp mash diet. Fish raised on the other six diets had survival rates of

30 percent or less (Parks et aI. 1985). Although fingerling production is still

in the developmental stages, the results of experimental efforts in 1984 indicate

large-scale fingerling production of Arctic grayling is feasible.

6.4.3 Stocking Program Site Selection

If a grayling stocking program is found to be feasible and is selected as a

mitigation measure, stocking sites will be selected in close consultation with

resource managers. Sites will be evaluated within the Susitna Basin and

outside the Susitna Basin.

The potential sites for stocking grayling within the project area appear to be

limited. Most lakes and streams in the upper Susitna Basin contain unexploited

fish populations that are currently utilizing most of the available fish habitat,

as indicated by the high densities of fish (ADF&G 1981a, 1983a, Sautner and

Stratton 1984). Barren lakes or streams with barriers to fish movements could

be stocked. However, these sites will need to be evaluated for their capacity

to successfully overwinter fish and their accessibility to anglers.

It may be possible to plant grayling in borrow pits resulting from th e

construction of the project access roads and dams. However, unless the

proposed side-borrow technique for building access roads is inadequate, no

gravel pits will be excavated during access road construction. The major

gravel pit used during construction of the Watana dam at Borrow Site E will be

rehabilitated and connected to the Susitna River, allowing fish ut ilization of this

area without the need for stocking (Bradley et aI. 1985). Most of the other
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borrow sites used during construction will be inundated by the impoundments

(APA 1983a,b). Therefore, the possibility of stocking borrow sites with

grayling will depend on the siting of pits and requirements of gravel fill for the

three stage project.

Stocking grayling in out-of-basin areas could supplement existing stocking

programs or create new fishing opportunities. Site selection will need to be

done in close consultation with the Sport Fish Division of ADF&G. In 1984, 65

sites throughout Alaska were stocked with grayling (Parks et aI. 1985). Thus,

an active stocking program of Arctic grayling exists, when fry and fingerling

are available from the hatchery.

6.4.4 ~

The costs associated with implementing a grayling stocking program were

developed in the FERC license application. The cost of expanding an existing

hatchery facility is approximately S750,OOO in 1982 dollars, while the operating

and maintenance costs are an estimated SIIO,OOO per year (APA 1983b).

6.4.5 Monitoring Studies

Monitoring the success of a stocking program is an integral part of this

mitigation option. The costs for monitoring are assumed to be similar to the

monitoring budget proposed for habitat improvements (Table 16). The actual

scope and budget of a monitoring program will be developed if this option is

selected and when specific stocking sites are chosen.
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