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3- REPORT ON FISH, WILDLIFE, AND BOTANICAL RESOURCES 

1 - INTRODUCTION 

This report discusses the fish, vegetation, and wildlife resources of 
the area that will be affected by the proposed Sus itna Hydroel ect i c 
Project. Each of the major subsections (2- Fish, 3- Botanical 
Resources, and 4 -Wildlife) provides a baseline description of species 
and populations of the project area, an assessment of potential project 
impacts on this biota, and a mitigation plan that explains how pre­
liminary planning, design, and construction have incorporated measures 
to avoid, minimize, or rectify potentially adverse effects of the 
project on the biological environment. In appropriate cases, resource r 1 _ 

management op~ions t~ :educe or c~mpensate for adverse impacts that_ f'" )_,,:f.<.J ,,p.-
cannot otherw1 se be m1t 1 gated are d1 scussed. ~ tl'' ,.;, 

1.1 -Baseline Descriptions 

These sections describe the distributions and characteristics of bio­
logical populations and communities within the project area. The dis­
cussions are based on a thorough review of the scientific literature, 
and emphasize documented studies conducted in pr-eparation for the 
Susitna Hydroelectric Project by the Alaska Department of Fish and Game 
(ADF&G) and professi ana 1 consultants. They provide the most current 
available information through November 1982 on fish, vegetation, and 
wildlife of the project area. 

Discussions of animals focus on vertebrate species - resident and anad­
romous fish, big game, fur bearers, and birds. The plant descri pt i ens 
deal with species aggregations that occur in recognizable patterns, 
such as vegetation communities and successional stages. 

The baseline descriptions emphasize functional relationships among hab­
itat components and animal communities. Factors that regulate species 
distribution and abundance receive particular attention, because knowl­
edge of these regulating mechanisms can suggest where populations are 
most sensitive to potential disturbance. For example, water tempera­
ture and streamflow regimes are discussed as regulators of fish popula­
tions, and the role of plant conununities in regulating wildlife popula­
tions is examined. 

1.2 - Impact Assessments 

It is expected that the distribution and abundance of fish, plant, and 
wildlife species in and around the area of the Susi tna Hydroelectric 
Project wi 11 change as a result of project construction and operation. 
The impact assessments presented in this report are based, in part, on 
the project description presented in Exhibit A, project operations des­
cribed in Exhibit B, the proposed construction schedule shown in 
Exhibit C, and an analysis of similar activities associated with large 
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construction and hydroelectric projects in similar habitats. In addi­
tion, the Recreation Plan presented in Exhibit E, Section 7, has been 
reviewed as a proposed project action to determine its potential 
impacts on fish, vegetation, and wildlife. The impact assessment links 
predicted physical changes with habitat utilization to provide a quali­
tative statement of impacts likely to result from the Susitna Hydro­
e 1 ectri c Project. Changes potentially resulting from the project are 
discussed with respect to specific project features and activities, 
assuming standard engineering design and construction practice without 
the incorporation of modifications to avoid or minimize the changes. 
Much of the discussion is based on professional judgment. Data col­
lection and analysis programs currently underway will provide the basis 
for impact quantification. 

Although some project impacts, if not mitigated, will be adverse, other 
impacts will be innocuous and some wi 11 enhance fish or wildlife pro­
ductivity. Therefore, potentially beneficial impacts are given bal­
anced treatment with those to be mitigated. Each potential effect, 
together with the action responsible for it, is called an impact 
issue. 

The identification and prioritization of impact issues have followed 
the procedures established by the Susitna Hydroelectric Project Fish 
and Wildlife Mitigation Policy (Alaska Power Authority 1982; Appendix 
EA). This policy was prepared by the Power Authority through a Fish­
eries Mitigation Core Group, a Wildlife Mitigation Core Group, and a 
Fish and Wildlife Mitigation Review Group. The core groups, consisting 
of professi anal consultants and agency representatives, de vel oped the 
technical specifics of the mitigation policy. The review group, which 
consists entirely of state and federal agency representatives, eval­
uated draft stages of the mitigation policy and provided comments that 
were i ncar porated through successive revisions. The review group 
included representatives of the following resource agencies: 

- Alaska Department of Fish and Game (ADF&G); 
-Alaska Department of Natural Resources (AONR); 

National Marine Fisheries Service (NMFS); 
- U.S. Bureau of Land Management (USBLM); 
- U.S. Environmental Protection Agency (USEPA); and 
-U.S. Fish and Wildlife Service (USFWS). 

In addition to procedures outlined in the Susitna Project mitigation 
policy, criteria for assessing the relative importance of biological 
impact issues have been provided by (1) mitigation policies of the 
Alaska Department of Fish and Game (ADF&G 1982) and the U.S. Fish and 
Wildlife Service (Christian 1981); (2) comments and testimony by the 
Alaska Department of Fish and Game (Skoog, 1982; Schneider 1979, 1982a, 
b, c), the Alaska Department of Natural Resources (ADNR 1982), the u.s. 
Fish and Wildlife Service (Sowl, 1982; USFWS 1979, 1980a, b, 1982a, b), 
and the Susitna Hydro Steering Committee (SHSC 1981, 1982); and (3) 
discussions of impact issues in workshops (ESSA/WELUT/LGL 1982) and 
numerous other technical meetings involving Susitna Project personnel 
and resource agency representatives. 
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All three mitigation policies imply that project impacts on fish and 
game species will be of greater concern than changes in the distribu­
tion and abundance of non-game wi 1 dl ife and invertebrate species. The 
policies and comments also indicate that, for the Susitna Project area, 
vegetation is considered more important as a component of wildlife 
habitat than as a botanical resource in itself. Statewide policies and 
management approaches of resource agencies suggest that fish and wild-
1 ife species with commercial, subsistence, and other consumptive uses 
are more important than species without such value. 

The mitigation policies all agree that resource vulnerability is an 
important criterion for impact prioritization. Resources judged most 
vulnerable to potential project impacts have therefore been given high­
est priority in impact assessment and mitigation planning. Similarly, 
impact issues have been considered with regard to probability of occur­
rence. Where there is a high degree of confidence that an impact will 
actually occur, it has been ranked above impacts predicted with less 
certainty. Also, the mitigation policies and agency comments indicate 
that impacts on productivity and animal population size through changes 
in habitat availability are of high concern. Behavioral responses that 
have the potential for producing population-level effects are also 
important. Adverse impacts that are longer.;.lasting or irreversible 
have priority over short-term impacts. 

1.3 - Mitigation Plans 

Mitigation plans have been developed for identified impact issues in 
accordance with the sequence of steps defined by 40 CFR 1508.20, pur­
suant to the National Environmental Policy Act (42 USC 4321 et seq.). 
The mitigation planning sequence includes, in priority order of imple­
mentation, the following steps: 

Avoiding the impact through project design and operation, or by not 
taking a certain action~ 

- l"linimizing the impact by reducing the degree or magnitude of the 
action, or by changing its location; 

- Rectifying the impact by repairing, rehabilitating, or restoring the 
affected portion of the environment; 

Reducing or eliminating the impact over time by preservation, moni­
toring, and maintenance operations during the life of the action; 
and 

- Compensating for the impact by providing replacement or substitute 
resources that would not otherwise be available. 

This sequential strategy for mitigation option analysis is shared by 
all three mitigation policies applied to the project {Alaska Power 
Authority, 1982; ADF&G, 1982; USFWS, 1982). The relationships of steps 
within the sequence are shown in Figure E.3.1 and further compared in 
Table E.3.1. 
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The process by which mitigation will be implemented and continually 
refined throughout the life of the project is shown schematically in 
Figure E.3.2. The process involves the following steps: 

- Impact issue evaluation: 

• Identification of the nature and extent of impacts: 
•• Populations 

Subpopulations 
•• Habitat types 

Geographical areas 

Ranking importance of resources to be impacted: 
Ecological value 
Consumptive value 

•• Nonconsumptive value 
•• Confidence of impact prediction 

- Option Analysis Procedure 

• Identification of practicable mitigation options: 
•• Type of mitigation option 
•• Sequence of implementation 

• Evaluation of mitigation options: 
Effectiveness of option 

•• Conflicts with project objectives 
•• Residual impacts 

• Documentation of option analysis: 
Impact issues 

•• Mitigation options 
•• Conflicts (if any) with project objectives 

- Mitigation plan implementation: 

• Construction and operating monitoring: 
Review work accompli shed 
Evaluate degree of impac~ 

•• Evaluate effectiveness of mitigation 
•• Identify modifications to the mitigation plan 

Submit regularly scheduled reports 

• Mitigation plan modifications: 
Propose modifications 

•• Submit modifications for review 
• • Implement and monitor approved modi fi cations 

Data from the baseline, impact, and monitoring studies wfll be used 
throughout the 1 ife of the project by the mitigation core and review 
groups to plan and continually refine the mitigation process in a 
flexible, adaptive fashion. 
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Mitigation measures proposed for the Susitna Hydroelectric Project may 
be classified within two broad categories: 

- 1\llodifications. to engineering, construction or operation, design and 
planning; and 

- Management strategies. 

The first type of mitigation measure is project-specific and emphasizes 
the avoidance, minimization, rectification or compensation of adverse 
impacts, as prioritized by the Fish and Wildlife Mitigation Policy 
established by the Alaska Power Authority (1982) and coordinating 
agencies (ADF&G, 1982; USFWS, 1982). As shown in Figure E.3.1, these 
measures must first be implemented to keep adverse impacts to the mini­
mum consistent with project requirements. They i nvo 1 ve adjusting or 
adding project features during design and planning so that mitigation 
becomes a built-in component of project actions. 

When impacts cannot be fully avoided or rectified, reduction or compen­
sation measures are justified. This type of mitigation can involve 
management of the resource itself, rather than adjustments to the 
project, and may require concurrence of resource management boards or 
agencies with jurisdiction over lands or resources within and around 
the project area. 

Mitigation planning for the Susitna Hydroelectric Project has empha­
sized both approaches. The prioritized sequence of options from 
avoidance through compensation has been applied to each impact issue. 
If full mitigation can be achieved at a high priority option, lower 
options may not be considered. In the resulting 1\llitigation Plan, 
measures to avoid, minimize, or rectify potential impacts are treated 
in greatest detail. Specifications for facility siting and design, 
special mitigation facilities, construction procedures, and scheduling 
of project actions to mitigate adverse effects on the biota are 
presented. These are summarized in Appendix EB. Monitoring and 
maintenance of mitigation features to reduce impacts over time are 
recognized as an integral part of the mitigation process. 

Long-term management strategies for project mitigation are discussed as 
potential options. The Alaska Power Authority is committed to evaluate 
and recommend such resource management options, and is sponsoring con­
tinuing research to define their need and application. Final agreement 
on measures wi 11 require interagency coordination. 
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2 - FISHERY RESOURCES OF THE SUSITNA RIVER DRAINAGE 

2.1 - Overview of the Resources 

(a) Description of the Study Area for FisheryResources 

The study area for the Susitna Hydroelectric Project fishery. 
studies includes the Susitna River mainstem, side channels, 
sloughs, and mouths of major tributaries (Figure E.3.3). From the 
terminus of Susitna Glacier in the Alaska Mountain Range to its 
mouth in Cook Inlet, the Susitna River flows approximately 300 
miles and drains 19,600 square miles. The mainstem and major tri­
butaries of the Susitna River, including the Chulitna, Talkeetna 
and Yenta Rivers, originate in glaciers and carry a heavy 1 oad of 
glacier flour during the ice-free months. There are many smaller, 
clear water tributaries that are perennially silt-free, except 
during flood flows, including Portage Creek, Indian River, Kroto 
Creek (Deshka River) and Alexander Creek. 

Streamflow is characterized by moderate to high flows between May 
and September and low flows from October to April. High summer 
discharges result from snowmelt, rainfall and glacial melt. Win­
ter flows consist almost entirely of bank storage and groundwater 
inflow (see Chapter 2). Freeze-up begins in the higher regions in 
early October, and most of the.river is ice-free by late-May. 

Three study reaches have been defined for baseline data gathering 
and impact analysis based upon stream morphology, flow regime and 
anticipated impacts. These study reaches are: Cook Inlet (River 
mile RM O) to Talkeetna (RM 98); Talkeetna to Devil Canyon RM 
152); and the impoundment each from Devil Canyon to a point 
approximately four miles upstream from the Oshetna River (RM 
236.0). 

(b) Threatened and Endangered Species 

No threatened or endangered species of fish have been identified 
in Alaska. The U.s. Department of Interior, Fish and Wildlife 
Service, does not list any fish species in Alaska as being 
threatened or endangered (USFWS 1982). The State of Alaska 
Endangered Species Act does not 1 i st any fish species as 
endangered. 

(c) Overview of Important Species 

Fishery resources in the Susitna River comprise a major portion of 
the Cook Inlet commercial salmon harvest and provide sport fishing 
for Anchorage and the surrounding area. Anadromous species that 
form the base of commercial and recreational fisheries include 
five species of Pacific salmon: chinook, coho, chum, sockeye and 
pink. Other anadromous species include eulachon and Bering cisco. 
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Important resident species found in the Susitna River drainage 
include Arctic grayling, rainbow trout, lake trout, burbot, Dolly 
Varden and round whitefish. Scientific and common names for all 
fish species identified from the Susitna drainage are listed in 
Table E.3.2. 

The Susitna River is a migrational corridor, spawning area and 
juvenile rearing area for five species of salmon from its point of 
discharge into Cook Inlet to Devil Canyon, where salmon appear to 
be prevented from moving upstream by the water velocity at high 
flow. Preliminary data indicate that the majority of the 1981 
Susitna River escapement of sockeye, pink, chum and coho salmon 
spawned above the Yentna River confluence and below Curry Station 
(ADF&G, 1981). Preliminary data also show that sloughs between 
Devil Canyon and Talkeetna provide spawning habitat for pink, 
sockeye and chum salmon. Field data show that juveni 1 e chi nook 
and coho salmon occur throughout· the lower river, concentrating at 
slough and mainstem habitat during winter and at tributary mouths 
during summer. The majority of juvenile coho salmon were captured 
at tributary mouths throughout the year. 

Highest catches per unit effort for rainbow trout and Dolly Varden 
were recorded at mouths of tributary streams. Data regarding 
geographic and seasonal distribution, relative abundance, length 
distribution and age distribution for other adult residents are 
discussed in the following section. Relatively few juvenile resi­
dent fish were collected in 1981. 

(d) Selection of Project Evaluation Species 

Selection of evaluation species is a necessary step in assessing 
impacts and in developing mitigation plans. Various species and 
life stages have different critical life requirements and respond 
differently to habitat alterations. A change in habitat condi­
tions that benefits one species or life· stage· maY adversely affect 
another and mitigation plans for one speC'ies may conflict with 
those proposed for another. Selection of evaluation species can 
provide a mechanism to resolve potential conflicts and to focus 
the resources available for analysis and planning. 

The evalUation species can be. selected ane·r ·· ·inTfial baseline 
studies and impact ·assessments have identiffed 'the' :dami nant spe­
cies and potential impacts on available h'abitats' thr·aughout the 
year~· Mitigations can then be developed that will reduce impacts 
on population controlling habitat parameters. 

Fishery resources of the Susitna River and activities associated 
with the project proposa 1 were reviewed. Evaluation species were 
selected on the basis of the following criteria: 

- High human use value. 
- Dominance in the ecosystem. 
- Sensitivity to project impacts. 
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Species with high regional visibility and commercial, sport, sub­
sistence, or aesthetic value were given priority. Within this 
category, species sensitive to project effects were highly rated. 
Since the evaluation species play a dominant role in the eco­
system, they may serve as indicator species. By maintaining 
critical habitats for evaluation species, many of the potential 
impacts on less sensitive species or species with a lower eval­
uation priority will be mitigated. 

Based on the aquatic studies baseline reports, preliminary impact 
assessments, and harvest contributions, the five species of 
Pacific salmon were identified as evaluation species for the 
Susitna River below Devil Canyon. Arctic grayling was selected as 
the evaluation species for the impoundment. 

Since the greatest changes in physical habitats are expected in 
the reach between Talkeetna and Devil Canyon, fishery resources 
using that portion of the river were considered to be the most 
sensitive to project effects. Because of differences in their 
seasonal habitat requirements, not all salmon species would be 
equally affected by the proposed project. Of the five species, 
chum and sockeye salmon appear to be the most vulnerable in this 
reach, due to their dependence on slough habitats for spawning, 
incubation and early rearing (ADF&G 1981a, 1981b, 1982a). Of the 
two species, chum salmon appear to be the dominant species (ADF&G 
1981b and Trent 1982). Chinook and coho salmon, while having a 
greater commercial and sport value than chum salmon, are less 
1 ikely to be impacted by the project because most of their criti­
cal life stages, such as spawning, incubation, rearing and over­
wintering, occur in habitats that are less likely to be altered by 
the project (ADF&G 1981a, 1982a). While some pink salmon spawn in 
slough habitats in the reach between Talkeetna and Devil Canyon, 
the ority of these fish utilize tributary habitats (1981b). 

salmon juveniles rear in the 
to outmigration with much of the 
clearwater areas, such as in slo 
1981d, 19 

river for one to two years prior 
rearing apparently occurring 

and tr i but ar 

In the impoundment zone, Arctic grayling were selected as the 
evaluation species because of their abundance in the clearwater 
systems, their sensitivity to impacts during all seasons and life 
stages and their desireability as a sport fish. 

In summary, the evaluation species and life stages selected for 
the Susitna Hydroelectric Project are: 
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(i) Talkeetna to Oevi 1 Canyon Reach 

- Chum Salmon .... 

• Spawning adults; 
• Embryos and pre-emergent fry; 
• Emergent fry; 
• Returning adults; and 
• Outmigrant juveni'les. 

- Sockeye Salmon 

Spawning adults; 
• Embryos and pre-emergent fry; 
• Emergent fry; 
• Returning adults; and 
• Outmigrant juveniles. 

- Chinook Salmon 

• Rearing juveniles; and 
• Returning adults. 

- Coho Salmon 

• Rearing juveniles; and 
• Returning adults. 

- Pink Sa 1 man 

• Spawning adults; 
• Embryos and pre-emergent fry; 
• Emergent fry; 
• Returning adults; and 

Outmigrant juven-iles. 

(ii) Impoundment Zone 

- Arctic Grayling 

• Spawning adults; 
• Incubating embryos; 
• Rear i ng ; and 
• Overwintering. 

(e) Contribution to Commercial, Sport, and Subsistence Fishery 

(i) Commercial 

With the exception of sockeye salmon, the majority of Upper 
Cook Inlet Salmon production originates in the Susitna 
drainage (ADF&G 1982b). The Upper Cook Inlet commercial 
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fishery harvests mixed stocks. The 1 ong term average 
annual catch of 2.8 million fish is worth approximately 
17.9 million dollars (ADF&G 1982b). The Susitna River is 
considered the most important salmon producing system in 
upper Cook Inlet~ however, the quantitative contribution of 
the Susitna River to the commercial fishery can only be 
estimated due to: 

The high number of intra-drainage spawning and rearing 
areas; 

• The lack of data on other known and suspected salmon­
producing systems in upper Cook Inlet • 

• The lack of stock separation programs (except for sockeye 
salmon); and 

Overlap in migration timing of mixed stocks and species 
in Cook Inlet harvest areas. 

Therefore, the following discussion on the contribution of 
the Susitna River to the upper Cook Inlet fishery is based 
on the limitations above. Estimates are based upon: 

• Historical sustained harvest in upper Cook Inlet; and 

• Available escapement data for the Susitna drainage. 

- Sockeye 

The commercial sockeye harvest has averaged 1.2 million 
fish annually in upper Cook Inlet over the 1 ast ten years 
with an ex-vessel value of 6.9 million dollars (Table 
E.3.3). As a result, the species is considered the most 
valuable salmon in the commercial fishery. The estimated 
sockeye escapement in the reach above Talkeetna was 4,800 
in 1981 and 3,100 in 1982 (Table E.3.4). 

- Chum 

Chum salmon are second to sockeye salmon in economic 
value for upper Cook Inlet, averaging 2.3 million 
dollars~ ex-vessel. The Upper Cook Inlet chum salmon 
catch has averaged approximately 700,000 fish annually 
over the past ten years (Table E.3.3). The 1981 and 1982 
estimates of chum salmqn escapement in the reach above 
Talkeetna were 20,800 and 49,200 (Table E.3.4.). 
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- Coho Salmon 

Upper Cook Inlet coho salmon rank third in commercial 
value. Si nee 1960 the commercial catch has averaged 
240,000 fish (Table E.3.3). The 1981 and 1982 estimates 
of coho sal man escapement in the reach above Talkeetna 
were 3,300 and 5,100 (Table E.3.4)c 

- Pink Sa 1 rna n 

The upper Cook Inlet annual average odd-year harvest of 
pink salmon is about 146,000 with a range of 24,000 to 
554,000 while the average even-year harvest is 1,671,000 
with a range of 484,000 to 3,232,000 (Table E.3.3). 

Estimates of pink salmon escapement in the reach above 
Talkeetna was about 2,300 in 1981 and 73,100 in 1982 
(Table E.3.4). 

- Chinook 

Since 1960, the commercial catch of Chinook salmon in 
Upper Cook Inlet has averaged 12,500 (Table E.3.3). The 
Upper Cook In 1 et harvest for 1981 was 11,500. Si nee 
1964, the opening date of the commercial fishery has been 
June 25, and the Susitna River chinook salmon run begins 
in late May and peaks in mid-June. Thus, the majority of 
chinooks have already passed through the area subject to 
commercial fishing. Estimates of chinook salmon es­
capement in the reach above Talkeetna were 10,200 in 1982 
(Table E.3.4). 

(ii) Sport Fishing 

Recent increases in population and tourism in Alaska have 
resulted in a growing demand for recreational fishing. 
Recreational fishing is now considered a significant factor 
in total fisheries management, especially in Cook Inlet 
where sport-commercial-subsistence user conflicts have 
de vel oped (Mi 11 s 1980). The Susi tna River and its major 
salmon and resident fish-producing tributary streams pro­
vide a multi-species sport fishery easily accessible from 
Anchorage and other Cook Inlet communities. In 1980, the 
Susitna River and its primary tributaries accounted for 
over one hundred thousand man days of sport fishing effort 
and about 9 percent of the total angler days in Alaska 
{Mill s 1980). 

Based upon 1980 mai 1 i ng surveys to a sarnpl e of 1 i censes 
(Mills 1980), the following sport fish harvest was reported 
for important anadromous and resident fish in the Susitna 
River and its primary tributaries: 
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Salmon 

Pi n k . . . . . . . . . . . . . . . . . - 54 , 2 44 
Coho .•........•...... 13,657 
Chinook . . . . . . . • . • . . . . 6,493 
Chum- • • . . • . • . . • • . • . • . • 4., 673 
Sockeye .............. 925 

Other Anadromous and Resident 

Arcti~ Graylihg ....•. 
Rainbow Trout ....... . 
Dolly Varden ........ . 
Bu rbot .............. . 
Lake Trout •.......... 

13,921 
12,965 

3,024 
591 
267 

The figures represent the sport fishing harvest in an area 
that is 1 arger than that which could be affected by the 
proposed project. 

The estimated catch of Arctic grayling represents about 20 
percent of the estimated harvest in southcentral Alaska in 
1980 and the estimated catch of rainbow trout represents 
about 17 percent of the entire state harvest in 1980. The 
Susitna harvest of pink salmon represents about 33 percent 
of the total estimated harvest for southcentral Alaska, 
whereas the harvest of coho represents about 11 percent of 
the estimated harvest for southcentral Alaska and the 
harvest of chinook represents about 27 percent . of the 
estimated harvest for southcentral Alaska. 

Subsistence Harvest 

Although salmon form an important resource for many Susitna 
Basin residents, subsistence fishing within the Susitna 
Basin is not a recognized harvest by the state. The Tyonek 
Village subsistence salmon fishery, approximately 30 mi 
southeast of the mouth of the Susitna River, is supported 
at least in part by Susitna River stocks. 

2.2- Species Biology and Habitat Utilization 
in the Susitna River Drainage 

(a) Species Biology 

(i) Salmon 

- Chinook 

In the Susitna River below Talkeetna the adult chinook 
salmon migration begins in late May and ends in early to 
mid-July. Historically, by 1 July, 90 percent or more of 
the escapement have migrated past the Susitna Station 
(ADF&G 1972). Sonar counters and fishwheels installed to 
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monitor escapements for pink, chum, sockeye and coho salmon 
provided some incidental information regarding the timing 
of chinook runs. Fishwheel catches indicate that the 
migration ended by July 9 at the Susitna and Yentna sta­
tions. Initial sonar counts made at Sunshine Station also 
suggested that a significant segment of the escapement had 
migrated past this location prior to the June 23 sonar 
counter installation. Similarly, a sizable portion of 
escapement had already passed the Talkeetna site before 
June 23, when the so.nar counters became operational. Fish­
wheel catches and sonar counter data indicated that the 
peak of upstream migration at Sunshine Station occurred on 
June 23 and that migration ceased about July 10. At Curry 
Station, the fish wheels were in place early enough to 
clearly define the beginning of migration on June 16, the 
peak of migration on June 23 and the end of migration on 
July 4. · 

At four of five mainstem sampling stations in 1981, an un­
determined portion of the early escapement was not re­
corded, rendering it impossible to estimate total escape­
ment through either sonar counts or tagging studies. How­
ever, stream escapement surveys (Table E. 3. 5) made from 
helicopters, fixed-wing aircraft and from the ground (ADF&G 
1978, 198lb) indicate that tota.l escapement within the 
drainage is in the range of 100,000 with a minimum annual 
escapement of 60,000 needed to maintain stocks at historic 
levels. Without repeated spawning ground counts and know-
1 edge of average stream 1 ife expectancy of chi nook sal man 
in each stream surveyed, the escapement counts cannot be 
considered an abso 1 ute measure of total escapement; 
however, they can be considered an index of abundance. 

Radio telemetry studies during June, July and August of 
1981 (ADF&G 198lb) indicated that the confluence of the 
Talkeetna, Chulitna and Susitna Rivers is a probable mill­
ing area for migrating adult chinook salmon. The four fish 
tagged at the Talkeetna site moved downstream and remained 
either at the confluence or downstream from this area for 
several days or weeks before moving back upstream. This 
downstream movement was seen in two of the twelve fish that 
were radio tagged at the Curry Site. Eleven of the thir­
teen tagged fish that moved upstream after being tagged at 
Talkeetna or Curry Stations entered a single tributary and 
remained there. Two of the remaining tqgged fish entered a 
different tributary, one moved downstream and held near 
Chase Creek, and two were lost because of technical 
difficulties with the transmitters. 

Four-ye.ar old individu~ls,,were domfn~n(~ .. at Sunshine and 
Curry Stations while at Ta1keetna,.sii~-~hd four-year olds 
were equally abundant. There was a higher percentage of 
younger fish, mainly three-year ol ds, at Sunshine Stat ion 
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than at either the Talkeetna or Curry Stations. Seven-year 
old fish were relatively scarce at Sunshine and Talkeetna 
and none were identified from the Curry Station sample. 

Surveys of chinook salmon spawning areas were performed by 
helicopter, single-engine fixed-wing aircraft and by foot 
during the 1981 and 1982 investigations. Chinook appear to 
spawn in the tributaries rather than the mainstem of the 
Susitna River. Some of the more important spawning 
tributaries include Alexander Creek, Kroto Creek, (Deshka 
River), Willow Creek, Clear Creek (in the Talkeetna 
Drainage), Chulitna River, Peters Creek, Lake Creek, 
Talachulitna River, Prairie Creek, Montana Creek, Indian 
River and Portage Creek (Table E.3.5 and Table E.3.6). 

In the Susitna River system chinook spawn in July and early 
August (ADF&G 1981b). In Alaska each female deposits from 
4, 200 to 13,000 eggs, which incubate in the grave 1 through 
winter and hatch the following spring (Morrow 1980). The 
alevins genera·lly remain in the redd for two to three weeks 
until the yolk sac is absorbed and then emerge from the 
gravel and become free-swimming, feeding fry (Morrow 
1980). 

The chinook fry school after emerging from the gravel but 
become territorial as they grow. Aquatic insect larvae, 
including chironomids and caddis flies, as well as small 
crustaceans, are the major food sources for juvenile 
chinook salmon (ADF&G 1978). Analysis of adult chinook 
salmon scales show that most Susitna River salmon appear to 
remain in freshwater for one year before smelting (ADF&G 
1981b). 

The geographical and seasonal distribution, relative abun­
dance, age composition and smelt migration timing of juve­
nile chinook salmon reared in the Susitna drainage are 
summarized below based upon studies by ADF&G {1981d), 
Delaney et. al. (1981), and ADF&G {1978). 

Juvenile chinook salmon were captured throughout the study 
area from Alexander Creek (RM 10.1) upstream to Portage 
Creek (RM 148.8). Collection techniques and data summaries 
for juvenile collections are detailed in ADF&G (1981d). 
Populations varied in abundance and distribution by river 
habitat type and seasonal period. During winter, most 
juveniles were captured in mainstem and slough sites. All 
juvenile chinook salmon captured at the mainstem and slough 
s 

gra on 
es ing late fall is apparently the result 

and lowered flow in tributaries (ADF&G 1981d). 
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Du~ing summer, juvenile chinook were also captured through­
out the study area bel ow Devil Canyon from Alexander Creek 
to Portage Creek. A total of 6,579 juvenile chinook were 
captured during the summer surveys between Cook Inlet and 
Devil Canyon. The reach between Talkeetna and Devil Canyon 
accounted for 34 percent of the total captures and the 
remainder were captured between Cook Inlet and Talkeetna 
(ADF&G 198ld). Tributary mouths appear to provide impor­
tant rearing habitat during summer months. Clearwater 
s 1 oughs may also supply summer rearing habitat and may be 
important year-round rearing habitat. 

Two age groups of juveni 1 e chi nook sa 1 man. representing 
brood years 1979 (1+) and 1980 (0+), were identified from 
scale analysis and length distribution. Age 1+ were ob­
served between Talkeetna and Devil Canyon at 45 percent of 
sites surveyed during the first two weeks of June. Cap­
tures decreased and terminated in July. Age 1+ were not 
captured after August in the Cook Inlet to Talkeetna reach. 
It was cone 1 uded that the decreasing numbers of age 1 + 
chi nook salmon was a result of smolt out-migration (ADF&G 
198ld). The peak smolt movement apparently occurred prior 
to early June sampling. 

Catches of age 0+ in mainstem and slough habitats increased 
from late June to a high in early September for the 
Talkeetna to Devil Canyon reach. This was interpreted as 
an indication that juvenile distribution expanded from 
tributary streams and stream mouth sites into mainstem and 
slough sites as summer progressed (ADF&G 198ld). 

Interpretation of present and past surveys of the Susitna 
River and its tributaries have resulted in the following 
conclusions relating to abundance, distribution and out­
migration (ADF&G 198ld) • 

• Juvenile chinook salmon populations are not static but 
vary in abundance and distribution by river habitat and 
season • 

• Redistribution of juvenile chinook from areas of emer­
gence (tributaries) to more favorable habitat at the 
mouths of tributaries and sloughs begins as the fish 
reach a mobile state • 

• Tributary mouths appear to provide important milling and 
rearing areas for juveniles during summer months. 

During late fall, lowered flow conditions develop in the 
tributary systems and juveniles move into the mainstem 
and slough habitats to overwinter. 
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The majority of juvenile chinook spend one winter in 
fresh water before migrating to the sea. Out-migration 
in the reach from Talkeetna to Devil Canyon peaks prior 
to early June and terminates by the end of July 
throughout the drainage. 

Sockeye 

The escapement, migrational timing, and population esti­
mates of adult sockeye moving up the Sus itna River to . 
spawning grounds were measured in 1981 and 1982 by side­
scan sonar, fishwheel catches, and tag/recapture studies. 
Five escapement monitoring stations were established in 
early June 1981 at locations identified in Figure E.3.4. 
Operating dates, equipment used and methodology are des­
cribed in detail in ADF&G 1981b. Sonar counts and tag/­
recapture population estimates (Tables E.3.4 and E.3.7) for 
sockeye salmon are discussed below. 

At Susitna Station, the sockeye salmon migration extended 
from June 29 to August 24, with the midpoint of the run 
occurring on July 17. A total of 340,000 individuals were 
counted by side-scan sonar counters. From July 11 to July 
23, 75 percent of the escapement passed Susitna Station. 
Fishwheel catch per hour indicated that the peak migration 
occurred between July 10 and 19. 

A total of 139,000 sockeye were counted by sonar at the 
Yentna Station. The migration began on July 1, the mid­
point occurred on July 16 and the run ended by August 3. 
Between July 12 and 23, 75 percent of the total fish 
escapement had passed Yentna Station. Fi shwheel catches 
indicated that the migration peak was between July 13 and 
15. 

Sonar counts at Sunshine Station totaled 89,900. The mi­
gration began on approximately July 16, reached a midpoint 
on July 23, and ended on August 20. Between July 19 and 
28, 75 percent of the sockeye migrated past this 1 ocati on. 
Based upon fishwheel catch records, the peak of the migra­
tion occurred between July 18 and 23. 

At Ta 1 keetna Station, 3, 500 sockeye were counted. The 
migration commenced on July 23 and was completed by August 
8. The midpoint occurred on July 31. A majority of the 
total count was made between July 23 and August 6. It 
appeared from fishwheel catch data that the migration peak 
occurred between July 27 and August 1. 

The Curry Station fi shwheel caught 470 sockeye. 
indicate that the migration commenced on July 18, 
midpoint on August 5, and was not over unti 1 
29. 
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From the sonar data, the migration chronology of sockeye 
salmon indicates that those fish passing Susitna Station 

.enroute to the Yentna River made the 6.2 mile trip in one 
day or less. Individuals migrating past Susitna Station 
toward Sunshine Statidn covered this distance in an average 
of 8 days {6.8 miles) and reached Talkeetna Station in an 
average time of 13 days ( 4. 6 miles). Tag/recapture data 
indicated that the minimum travel time between Sunshine and 
Talkeetna Stations and Curry Station was approximately five 
days or a travel speed of approximately 3.5 miles/day. 

Population estimates were calculated based upon tagging 
operations. Sockeye estimates indicated that approximately 
133,000 sockeye migrated past Sunshine, 4,800 passed 
Talkeetna, and 2,800 passed Curry Station in 1981, in 1982 
152,000, 3,100, and 1,300 passed the same stations respec­
tively (Table E.3.4). The 95 percent confidence limits on 
the 1981 estimates and components used to calculate them 
are discussed in ADF&G (1981b). There are discrepancies 
between population estimates from sonar counts and esti­
mates from tag and recapture studies {Tables E.3.4 and 
E.3.7). These discrepancies reflect limitations inherent 
in both techniques {ADF&G 1981b), which nonetheless repre­
sent the state-of-the-art for estimating population sizes 
in glacial river systems. 

Sockeye salmon age composition analyses indicate that a 
majority of the fish sampled at each station were age 52, 
(i.e. five years old with two years in fresh water). The 
second most abundant age group was 42 followed by age 
62. Five-year old fish comprised approximately 86 per­
cent of the return at Susitna Station and Yentna Station, 
73 percent at Sunshine and Talkeetna Station, and 70 per­
cent at Curry Station. Further age composition data are 
given by ADF&G {1981a). 

Surveys of sockeye spawning areas were conducted in the 
mainstem Susitna River between Cook Inlet and Devil Canyon 
from late July through September using drift gill nets, 
electroshocking equipment and egg deposition pumps. Susit­
na River tributary streams and sloughs between the Talkeet­
na River confluence and Devil Canyon were surveyed on foot 
for spawning salmon from late July through September. De­
tailed methodology is given in ADF&G (1981b). No mainstem 
spawning was observed for sockeye salmon; sockeye spawning 
areas were documented in several sloughs and one tributary. 
In the Talkeetna to Devil Canyon reach, adult sockeye were 
observed in Sloughs 38, 3A, 6A, SA, 9A, 98, 11, 17, 19, 10 
20 and 21 and in lower McKenzie Creek (Figures E.3.5-
E.3.8). Peak spawning occurred during the last week of 
August and the first three weeks of September. Of the 
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locations listed, sockeye were most numerous in Sloughs 8A, 
98 and 11, where peak spawning ground counts were 177, 81 
and 893, respectively. 

Although a limited number of juvenile sockeye salmon were 
captured during ADF&G 1980-81 investigations, the tech­
niques utilized did not result in the data necessary to 
determine early 1 i fe histories and freshwater rearing of 
the .species in the Susitna River (AOF&G 198ld}. Sockeye 
salmon are normally found in river system with lakes which 
provide nursey areas for juveniles. The Susitna River does 
not contain 1 ake habitat usually associ a ted with sockeye 
salmon. Results of smelt trapping during Spring 1982 will 
lead to an increased understanding of the life history 
phases of Susitna River sockeye. 

Based upon information from other sockeye producing spawn­
ing areas, mature females typically produce from 2,500 to 
5, 300 eggs (Morrow 1980). Hatching normally occurs during 
the peri ad January-March. Fry remain in the 9ravel for 
several weeks and then emerge during the peri ad April 
through June. Fry move into 1 akes or other rearing areas 
after emerging from the gravel. After spending 1 to 3 
years in fresh water, the fish. migrate in schools to 
feeding grounds in the Pacific Ocean (Morrow 1980). 

Coho 

The escapement, migrational timing and population estimates 
of adult coho salmon migrating up the Susitna River to 
spawning grounds were determined (ADF&G 1981b). The 
results of apportioned side-scan sonar counts and tag/­
recapture estimates are shown in Tables E.3.4 and £.3.7 and 
discussed below. 

The peak of the coho salmon migration into the Susitna 
River drainage occurs in mid-July and early August, but can 
extend from 1 ate ·June into September. Side-scan sonar 
counts and migration periods for each sampling station are 
summarized below • 

• A total of 33,500 coho salmon were enumerated by the 
sonar counters at Susitna Sation. The migration began, 
reached a midpoint and ended on July 20, July 28 and 
August 25, respectively. Approximately 75 percent of the 
fish passed this station between July 23 and August 16. 
Fishwheel catches indicated a migration peak occurring 
between July 25 and July 30. 

• At the Yentna Station, 17,000 coho were enumerated by the 
sonar counters. The migration began on July 22, reached 
a midpoint on July 31 and ended on August 20. The major 
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portion of the run passed this location between July 23 and 
August 16. The peak of migration occurred between July 23 
and August 6 • 

• The count at Sunshine Station was 22,800 coho salmon. 
The beginning of the migrational period was July 29, the 
midpoint was reached on August 18 and the run ended on 
September 5. Between August 4 and August 24, 75 percent 
of the migration run occurred. The peak migration period 
was between August 18 and August 25 • 

• At Talkeenta, 3,500 coho were enumerated by sonar coun­
ters. The beginning of the migration was July 30, August 
24 was the midpoint, and September 11 was the termi na­
tion. The majority of coho were counted between August 
11 and September 1. The migrational peak period occurred 
between August 19 and August 30 • 

• Curry -Station fi shwheel catches indicated that the coho 
migration began at this location on August 5, was at its 
midpoint on August 22 and ended on September 4. 

The average travel time for coho salmon migrating between 
Susitna Station and Yentna Station was two days, a travel 
rate of approximately 3.1 miles/day. An average of four­
teen days was required to reach Sunshine from Susitna 
Station. Total travel time from Susitna Station to Tal­
keetna Station \t/as approximately 24 days. These travel 
times can be equated to a migration rate of 3.9 miles/day 
to Sunshine Station from Susitna Station and 3.1 miles/day 
between Susitna Station and Talkeetna Station. Tag/­
recapture of marked coho indicated that between Talkeetna 
and Curry Stations, the migration took between two and 
fifteen days with an average travel time of 4.5 days. This 
was a migrational rate of approximately 3. 7 miles/day. 

Population estimates derived from tagging and recapture 
operations indicated that approximately 19,000 coho salmon 
migrated past Sunshine Station, 3,300 past Talkeetna 
Station and 1,100 past Curry Station in 1981, while 45,800, 
5,100 and 2,500 passed the same stations in 1982 (Table 
E.3.4). The majority of individuals sampled for age 
analyses in 1981 were 42, from the 1977 brood year, 
fa 11 owed by age 32, for the 1978 brood year. Less than 
10 percent of the 1981 coho escapement consisted of other 
age groups. 

Surveys of spawning areas were conducted in the mai nstem, 
sloughs, and tributaries of the Susitna River (ADF&G 
1981b). Of twelve mainstem spawning sites identified, 
coho salmon were the only species observed at one site and 
coho and chum salmon shared spawning sites in two mainstem 
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areas. Coho sa 1 man were not observed spawning in any of 
the sloughs surveyed but were observed in Whiskers Creek, 
Chase Creek, Lane Creek, Gash Creek, Lower McKenzie Creek, 
Fourth of July Creek, Indian River and Portage Creek. The 
highest densities, based upon peak index counts, were in 
Whiskers Creek, Chase Creek, Gash Creek and Indian River, 
where 70, 80, 14-1 and 85 coho, respectively were recorded 
spawning in a single survey. The survey data indicate that 
the spawning peak probably occurred in the second and third 
week of September. 

Based upon general information on coho salmon life history 
in Alaska (Hartman 1971), each female deposits an average 
of 3,500 eggs, which incubate in the gravel through winter. 
Upon emergence in March and Apr i 1, fry generally occupy 
areas with adequate cover, low water velocities and mode­
rate water temperature for optimum growth (Gray et. a 1. 
1978; Delaney and Wadman 1979; Watsjold and Engel 1978). 
Drifting aquatic insect larvae are the major diet items of 
juvenile coho salmon in spring; adult stages of these 
insects are major feed items during summer and fall {ADF&G 
1978). Juvenile pink, chum and sockeye salmon can also be 
an important supplemental food source to age 1 or older 
coho salmon (Roos 1960; Scott and Crossman 1973). 

The geographical and seasonal distribution, relative abun­
dance, age composition and smolt migration timing of coho 
salmon reared in the Susitna drainage is summarized below 
based on studies by ADF&G {1981d). 

Juvenile coho sa 1 man were captured throughout the study 
area between Alexander Creek (RM. 10.1) and Slaugh 21 (RM 
141.8) at 55 out of 99 sample sites from November 1980 to 
October 1981. Collection techniques and data summaries for 
juvenile collections are detailed in ADF&G· (1981d). 

During the winter and spring (November-May), juvenile coho 
salmon frequently occurred {measured by percent incidence) 
at tributary mouth sites between Cook Inlet and Talkeetna, 
and at a mai nstem and slough sites between Talkeetna and 
Devil Canyon (Table E.3.8). A total of 337 juvenile coho 
salmon were collected from Cook Inlet to Devil Canyon. The 
maximum catch rate for juvenile coho salmon was 8.0 fish 
per trap at Slough 6A in March. Length frequency and scale 
analysis indicated that two age groups, brood years 1978 
(2+) and 1979 (1+) were captured between Cook Inlet and 
De vi 1 Canyon. 

During June-September 1981, juvenile. coho sa 1 man occurred 
most frequently at tributary mouths in the Cook Inlet to 
Talkeetna reach (Table E.3.9). A total of 3,605 juvenile 
coho salmon (combined age groups 0+ and 1+) were captured 
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between Cook Inlet and Ta 1 keetna. During the same summer 
sampling period (June through September 1981), a total of 
1,216 juvenile coho salmon were captured between Talkeetna 
and Devil Canyon. (Table E.3.8). Occurrence of age 0+ 
(1980 brood year) was consistently higher at tributary 
mouth locations than at mainstem or slough locations 
throughout the summer. The frequency of occurrence in 
tributary mouths increased during the summer. This indi­
cates that age 0 coho were moving out of the tributaries 
during late summer. Maximum catch rate for juvenile coho 
salmon recorded during summer was 41.0 fish per trap at 
Caswell Creek (RM 63.0) in late August. 

Three age groups of juvenile coho salmon were collected at 
various habitat 1 ocat ions in the Cook Inlet to De vi 1 Canyon 
reaches of the lower Susitna River from November 1980 to 
October 1981. These fish represented brood years 1978 
(2+), 1979 (1+) and 1980 (0+). Distribution of 0+ fish 
progressively increased from June when they were first 
captured through September. The incidence of 1+ coho sal­
mon in catches of all habitat locations between Talkeetna 
and Devil Canyon also increased from late July to Sep­
tember. Between Cook Inlet and Talkeetna, a similar 
pattern was observed. Catch rates then decreased in 1 ate 
September for 0+ and 1+ throughout the lower Susitna {Cook 
Inlet to Devil Canyon) (ADF&G 1981d). 

Age 2+ individuals were captured during the winter sampling 
period, November 1980 to May 1981, but were not captured 
after May in the Talkeetna to Devi 1 Canyon reach and after 
mid-June in the Cook Inlet to Talkeetna reach. This find­
ing indicates that the predominate age group for smolts in 
the Susitna River is age 2+ and that in the Talkeetna to 
Devil Canyon reach the majority of smelting took place 
prior to 1 June 1981 and between Cook Inlet to Talkeetna by 
June 15. 

- Chum 

The escapement, migrational timing, and population esti­
mates of adult chum salmon migrating up the Susitna River 
to spawning grounds were measured by side-scan sonar and 
fishwheel catches in combination with tag-recapture esti­
mates. Apportioned sonar counts and fishwheel catches show 
that the chum salmon migration began during the second week 
in July and ended during early September. The peak migra­
tion period in the Susitna River upstream of Talkeetna was 
from 1 ate July until late August. Side-scan sonar counts 
and population estimates based on tag/recapture data are 
summarized in Tables E.3.4 and E.3.7. Migration periods 
for each sampling station are summarized below. 

E-3-21 

~·, 

~I 

-

-



'~ 

-

-

-

-

-· 

• A total of 46,500 chums were counted at Susitna Station 
by the sonar counters. The migration began at Susitna 
Station on July 10, reached a midpoint on July 27 and 
ended on August 25. Between July 15 and August 6, 75 
percent of the escapement occurred. Fishwheel catches 
indicated that the migration peak occurred between August 
August 3 and 7 • 

• The Yentna Station enumerated 19,800 individuals. The 
migration run began at Yentna Station on July 13, reached 
its midpoint on July 29 and ended on August 24. A major­
ity of the fish were counted between 18 July and 15 
August. Fishwheels operated at Yentna Station indicated 
that the migration run reached its peak between July 20 
and 23 • 

• Counts at the Sunshine Station totaled 59,600 chums. The 
migration at this location commenced on 22 July, reached 
a midpoint on August 6 and ended on approximately Septem­
ber 6. Seventy-five percent of the fish were counted 
between July 27 and August 24. The peak of chum migra­
tion at Sunshine Station, as indicated by fishwheel 
catches, occurred between August 17 and 19 • 

• A total of 10,000 chum salmon were counted at Talkeetna 
Station. The beginning of the migration was approxi­
mately July 28, the midpoint was reached on August 8 and 
the migration ended on August 29 • 

• Fishwheel catches at Curry Station indicated that the 
chum migration began around July 29. The midpoint of the 
run was August and the migration terminated on Septem­
ber 2. 

Chum salmon averaged four days travel time between Susitna 
Station and Yentna Station, which corresponds to a travel 
rate of 1.6 miles/day. Average travel time between Susitna 
Station and Sunshine Station was 10 days, which is a travel 
rate of 5.6 miles/day. The migration period between 
Susitna Station and Talkeetna Station averaged 14 days or 
approximately 5.6 miles/day. Chum salmon tagged ·at 
Sunshine Station took between two and nine days to reach 
Talkeetna Station. 
Between Talkeetna Station and Curry Station the number of 
travel days ranged from 1 to 24 days with an average travel 
time of approximately 4.5 days and a travel rate of approx­
imately 3.7 miles/day. 

Population estimates derived from tag and recapture data 
indicated that approximately 263,000 salmon migrated passed 
Sunshine, 20,400 past Talkeetna Station and 13,000 passed 
Curry Station in 1981, while 431,000, 49,200 and 29,500 
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passed the same stations in 1982. At each sampling site, 
age 4 chum salmon from the 1977 brood year dominated the 
catch in 1981, comprising, on the average, 86 percent of 
the sample. Second in abundance were age 5 fish followed 
by age 3 individuals. 

Spawning surveys conducted in the mainstem of the Susitna 
River from Cook Inlet to Devil Canyon during 1981 revealed 
that 10 of 12 mainstem spawning locations identified were 
occupied by chum sal man. Spawning surveys conducted in 
sloughs and tributaries between Talkeetna and Devil Canyon 
also documented the presence of chum salmon in Sloughs 1, 
2, 6A, 8 8B, Moose, A1, A, 8A, 9, 9A, 98, 11, 13, 15, 17, 
19, 20, 21 and 21A (Figures E.3.5 and E.3.8). They were 
a 1 so found within the survey reaches of Whiskers Creek, 
Chase Creek, Lane Creek, Lower McKenzie Creek, Skull Creek, 
Sherman Creek, Fourth of July Creek and Indian River. The 
peak spawning activity in the sloughs occurred during the 
1 ast two weeks of August and the first two weeks of 
September. The highest counts were recorded in ~oughs 8, 
8A, 9, 11 and 21, where 302, 620, 260, 411 and 274 chums, 
respectively, were found spawning. Based on the 1 imited 
stream survey data, the peak spawning period was 
approximately one week earlier in streams than observed in 
slough spawning areas. The highest peak count in an index 
area was registered in Fourth of July Creek, where 90 chums 
were counted on August 7. 

Based on general information from other chum salmon­
producing areas in Alaska, females produce an average of 
3,000 eggs (Harman 1971). Limited sampling of pre-emergent 
chum fry conducted April 11 in the area of Gold Creek 
revealed that yolk sac absorption was 95-100 percent 
complete. Following emergence, usually during April or 
May, chum fry remain in the river for only a short period 
before out-migrating. limited beach seine sampling 
resulted in the capture of 1, 650 chum fry on June 19 in 
Slough 11. Although juveni 1 e chum were captured during 
ADF&G 1981 investigations, the techniques utilized did not 
result in the data necessary to determine early life 
histories in the Susitna River (ADF&G 1981d). Because of 
this, the 1982 field program utilized smolt traps to obtain 
more accurate information on juvenile chum salmon. Speci­
fic timing of out-migration for the Susitna River system is 
being addressed in the analysis of 1982 data. 

Pink 

Pink salmon have a 2-year life cycle that results in two 
genetically di st i net stocks occurring in each stream. The 
stocks are ca 11 ed 11 0dd- 11 or 11 even-year 11 on the basis of the 
year in which adults spawn. In the Susitna drainage, the 
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even year runs are numerically dominant. The escapement 
migrational timing and population estimates of pink salmon 
migrating up the Susitna River to spawning grounds as 
measured by side-scan sonar and tag-recapture are shown in 
Tables E.3.4 and E.3. 7. The adult migration for pink 
salmon in the Susitna River system began about 10 July and 
terminated during the third week in August. Side-scan 
sonar counts and migration periods for each sampling 
station are summarized below. 

• Sonar counts at Susitna Station totaled 113,000 pinks. 
The migration period started around July 10, with the 
midpoint occurring on July 25. The migration at Susitna 
Station terminated on August 21. Seventy-five percent of 
the escapement passed this region between July 15 and 
July 29. Fishwheel catches indicated that the migration 
peak had occurred bet~V"een July 21 and August 3 • 

• At the Yentna Station, 36,000 pink salmon were enumerated 
by the sonar counters. The migration reached this point 
on approximately July 14, midpoint was July 25 and the 
migration ended on August 20. Between July 21 and August 
2, the majority of the pink salmon had passed this 
station. Fishwheel catches indicated that the migration 
peak lasted from July 21 to August 6 • 

• Individuals counted at the Sunshine Station sonar site 
totaled 72,900. The migration did not reach Sunshine 
Station until approximately July 23, two weeks later than 
Susitna Station. The midpoint date for the run was 1 
August, with completion on August 20. Seventy-five 
percent of the migration was counted between July 28 and 
August 9. Fishwheel catches showed the migration peak to 
have occurred between July 29 and August 9 • 

• Talkeetna Station counts totaled 2,529 pink salmon. The 
migration period was found to be similar to that at 
Sunshine Station: the migration reached Talkeetna on 
July 27, reached a midpoint on August 6 and ended on 
August 20. Seventy-five percent of the escapement passed 
Talkeetna Station between July 29 and August 9. Peak 
fishwheel catches occurred between August 1 and 10. 

• At Curry Station, the pink migration began on July 31, 
reached a midpoint by 8 August and terminated approxi­
mately August 19. Between August 4 and 19, 75 percent of 
the escapement passed Curry Station. 

Popu 1 at ion estimates derived from tag and recapture data 
indicate that approximately 49,500 pink salmon passed 
Sunshine Station, 2,300 passed Talkeetna Station and 1,000 
passed Curry Station in 1981, while 444,000, 73,100 and 
59,000 passed the same stations in 1982. 
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The migrational rates based on plots of sonar and fishwheel 
catch data indicate that pink sal man took an average of 
three days to reach Yentna Station from Susitna Stationt a 
distance of approximately 6. 2 miles. This represents an 
average travel speed of approximately 1. 9 miles/day. 
Between Sus itna Station and Sunshine Station, the average 
travel time was 9 days with a travel rate of 6.2 miles/day. 
Travel time between Susitna Station and Talkeetna Station 
was approximately 12 days with a travel rate of around 10 
km/day. Tag and recapture data on pink salmon indicate 
that travel time between Sunshine and Talkeetna Station 
ranged from 2 to 30 days. Pink salmon averaged three days 
of travel time or 6.2 miles/day between Talkeetna and Curry 
Stations with a range of travel time between one and 
thirteen days. 

Spawning surveys in the mainstem Susitna River did not 
reveal any spawning pink salmon. Spawning surveys in 
sloughs and side channels documented spawning pink salmon 
in Sloughs 3A, 8 and A and also in Whiskers Creek, Chase 
Creek, Lane Creekt Fourth of July Creekt Fifth of July 
Creek, Skull Creek, Sherman Creek, Indian River and Jack 
Long Creek. The highest peak spawning count within an 
index area was in Lane Creek where 291 fish were recorded. 
Peak spawning occurred in a ten-day peri ad from August 19 
to August 28. The stream survey counts are index counts 
and do not reflect the tot a 1 number of spawning fish 
present in the stream surveyed. 

Based on general information from other pink salmon produc­
ing areas in Alaska, female pink salmon produce an average 
of about 2,000 eggs (Bailey 1969). Eggs hatch in mid­
winter about 3-5 months after they are spawned, but fry 
remain in the gravel until April or May. Spawning and time 
of fry emergence are related to temperature regimes of the 
streams (Bailey 1969). Pink sal man fry are about 1 inch 
long when they emerge and migrate directly to the sea. 
Limited information for the Susitna drainage indicates that 
sac fry of pink salmon appeared on March 23 in Slough 11 
and Indian River and yolk sac absorption for pink fry was 
approximately 50 percent on April 11 (ADF&G 1981d). 

(ii) Other Anadromous Species 

-Bering Cisco 

The Bering cisco is a coregonid that occurs from the 
Beaufort Sea to Cook Inlet. Although Bering cisco have 
been collected from upper Cook Inlet and the Knik Armt 
the species was not known to inhabit the Susitna River 
drainage prior to 1980-1981 ADF&G studies. Interior and 
western Alaskan populations appear to be comprised of 
both anadromous and freshwater resident forms. Susitna 
River Bering cisco appear to be anadromous (ADF&G 
1981e). 
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Bering cisco were collected in the lower Susitna River 
between RM 30.1 to RM 100.8 from August to October 1981. 
The catch rate gradually increased during this period until 
it peaked between September 17 and 21; after September 23 
catches declined rapidly. Ninety-five percent of the fish 
collected were captured between RM 70.0 and RM 100.8. The 
fish were apparently undertaking their spawning migration 
up the Susitna River from Cook Inlet in August and arrived 
at Sunshine Station (RM 79) over a five-week period from 
August 25 to September 30. 

Although spawning activity may occur throughout the reach 
between RM 30 and RM 100, surveys were able to identify 
only three spawning concentrations at RM 78-79, 76-77.5 and 
74.3-74. 8. Spawning substrates were composed primarily of 
1 to 3 inch gravel.. Peak spawning occurred during the 
second week of October. Susitna River Bering ci sea appear 
to occupy their spawning grounds 15 to 20 days. After 
spawning, these fish probably rapidly migrate downstream to 
sea (ADF&G 1981e). 

- Eulachon 

The eulachon is an anadromous member of the smelt family 
that spends most of its 1 i fe in the marine environment. 
Adults are believed to live at moderate ocean depths in the 
vicinity of the echo-scattering layer and in close proxi­
mity to shore. In the northern portion of its range, 
eu 1 a chon do not spawn until May. 

During 1982, the spawntng migration appeared to be composed 
of two segments - an early run that started prior to May 16 
and ended around May 31, and a 1 ate run that started about 
June 1 and ended around June 10 (Tables £.3.10 and E.3.11). 
The migration runs usually take place in larger rivers 
(such as the Susitna mainstem), but spawning grounds may be 
located in tributary systems. Eulachon are known to 
utilize the Susitna River system at least as far upstream 
as RM 48 {Trent 1982). 

(iii) Resident Species 

-Dolly Varden Char 

Dolly Varden char are an important sport fish and are dis­
tributed throughout Alaska where the species occupy aquatic 
habitats ranging from coastal streams to lakes and streams 
located far inland. Dolly Varden occur in Alaska in both 
anadromous and freshwater resident forms. However, indica­
tions are that in the Susitna drainage, Dolly Varden are 
not anadromous. DoJly Varden reach sexual maturity at age 
4 to age 7 and normally spawD in clear water streams during 
the fall. 
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Only two Dolly Varden were taken in the Cook Inlet to Devil 
Canyon reaches from November through May 1981. From June 
through September 1981, the occurrence of Dolly Varden 
increased Catches of Dolly Varden peaked in June and 1 ate 
September; largest catches per unit effort were recorded at 
the mouths of tributary streams. Higher catches during 
late June and July coincided with peak migration periods of 
pink, chum and sockeye salmon; higher catches during 
September can be attributed to Dolly Varden moving into 
their spawning areas within clear water tributaries and the 
beginning of out- migration into their wintering habitat. 
Sexually mature fish were found in September and October 
and Dolly Varden displaying spawning behavior were observed 
on October 2 in Upper Indian River (ADF&G 1981e). 

- Rainbow Trout 

Rainbow trout are one of the most valued sport fishes in 
North America. Susitna River sport harvest and effort 
levels have steadily increased over the past five years. 
The general life history is discussed by Morrow (1980) and 
Scott and Crossman (1975). 

Low numbers of rainbow trout were collected throughout 
winter months (November-May 1981) from RM 10 to RM 133 at 
seven tributary and four mainstem locations. During summer 
(June-September 1981), rainbow trout were captured from RM 
10 to RM 148 near Portage Creek but not in the impoundment 
reach. Portage Creek represents one of the northernmost 
boundaries of the native range for rainbow trout in North 
America. The most consistent catches were associated with 
tributary mouths and sloughs between Talkeetna and Devil 
Canyon. Age groups 2, 4, and 5 made up a majority of the 
fish collected (ADF&G 1981e). 

Catches peaked in late June bet\'leen Talkeetna and Devil 
Canyon and again during the first two weeks of September 
throughout the drainage. The June peak was probably due to 
the presence and movements of spawning fish, while the high 
in September probably reflected movement downstream into 
winter habitat (ADF&G 1981e). 

- Arctic Grayling 

The Arctic grayling is also one of the most important sport 
fishes of Alaska and Northern Canada and contributes 
substantially to the sport fishery of the Susitna River and 
its tributaries. Grayling are generally residents of 
clear, cold streams and lakes {Scott and Crossman 1973). 
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Si 1 t-1 aden gl aci a 1 systems, such as the Sus itna Rive~, are 
believed to support relatively few grayling; however, such 
systems man provide essential migratory channels and over­
wintering habitat (ADF&G 1981e). The Arctic grayling is 
characterized by Reed (1964) as a migratory species. 
During spring breakup, from April to June, adults migrate 
from ice-covered lakes and large rivers into clear, 
grave 1-bottomed tributaries to spawn (Morrow 1980). In 
Alaska, Arctic grayling reach sexual maturity at age 2 to 7 
years and are capable of spawning several times during 
their lifetime. After spawning, the adults move from the 
spawning areas to spend the rest of the summer feeding on 
aquatic and terrestrial insects taken from the aquatic 
drift (Vas cotta 1970). A downstream migration back to 
overwintering areas in 1 arge rivers and deep 1 akes occurs 
in late August to mid-September (Pearse 1974). 

During 1980-81 ADF&G studies, grayling were captured be­
tween Alexander Creek (RM 10.1) and the upper reaches of 
the impoundment area. Catches were 1 ow throughout winter 
months, but increased sharply in May, both be 1 ow and above 
the impoundment area. Be 1 ow the impoundment area, catches 
increased during the peri ad May 1-15 and then declined at 
all habitat locations throughout the summer until catches 
again increase at tributary mouths in September. Within 
the impoundment area, catches were highest in June and July 
in upper stream reaches and declined towards the end of 
summer and early fall (Table E.3.12). 

Changes in di stri but ion and catch of grayling appeared to 
be associ a ted with mi grat i ana 1 movements to spawning 
grounds and overwintering areas that may have been in it i­
ated in response to surface water temperature (ADF&G 
1981e). Below the impoundment area, high catches in May 
could be associated with migration from the mainstem 
Susitna into nonglacial tributary spawning grounds. High 
catches in September are probably associated with migra­
tional movements back to overwintering areas in the 
mainstem Susitna. 

Within the impoundment area in May and June, grayling 
appeared to move upstream into pool-type habitat in tribu­
taries where they had spawned. The movement may be associ­
ated with increasing water temperatures (ADF&G 1982a). As 
surface water temperatures began to decrease in late summer 
and early fall, lower numbers of fish were observed in 
these upper stream reaches and tagged fish were observed 
migrating downstream. Small-scale distribution patterns 
and abundance within upper stream reaches appeared to be 
determined primarily by streamflow and channel morphology. 
Preferred grayling habitat appeared to be characterized by 
high pool/riffle ratios, large deep pools and moderate 
velocities (ADF&G 1982a). 
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Additional distribution patterns in the impoundment reach 
were documented by tagging and releasing 2,511 grayling 
during 1981 (ADF&G 198lf). Many tributary fish appeared to 
move into the Susitna mainstem for overwintering. Analysis 
indicates that there is a wide range of intertributary 
migration as well as movement within individual 
tributaries. There were also indications that: 

• The proposed impoundment area is occupied by gray1 i ng 
that make use of other tributaries in regions that will 
not be inundated; and 

• Overwintering areas are available outside the proposed 
impoundment zone. 

Grayling population estimates were made only for the im­
poundment reach. The estimate was 10,300 grayling over 6 
inches long (95 percent confidence level) with a range of 
9,200 to 11,700. This estimate would fndicate an average 
of approximately 500 adult graying per clear water tri bu­
tary mile or 120 per river mile including the mainstem 
Susitna in the area to be inundated, assuming an even dis­
tribution. Population estimates for individual tributaries 
are given in Table £.3.13. 

There was no evidence of spawning at any sampling locations 
between Cook Inlet and Devil Canyon or in the impoundment 
reach during 1981. However, it is speculated that adult 
grayling from the mainstem Susitna below Devil Canyon mi­
grate into nonglacial tributaries to spawn some time in 
late April or May. In the impoundment reach, it is thought 
that spawning occurs from late April through early May 
under ice or during mid-May spring floods in the lower 
reaches of all eight tributary samples. Sui tab 1 e spawning 
habitat, i.e., proper spawning gravel in pool regions, was 
observed in each stream (ADF&G 1982a). Assuming other 
conditions for spawning are favorable, it is not considered 
likely that spawning habitat is a limiting factor for 
grayling. 

- Lake Trout 

lake trout were collected only in Sally Lake and Deadman 
Lake 1 ocated upstream from De vi 1 Canyon. Both 1 akes sup­
port a limited sport fishery. Of the two lakes, only Sally 
Lake wi 11 be inundated by the proposed Watana impoundment. 
All lake trout were captured within 128ft of the shoreline 
in 1 ess than 5. 9 ft of water. A total of 35 1 ake trout 
were captured, 32 in Sally Lake and 3 in Deadman Lake. All 
Deadman Lake fish were captured by hook and 1 i ne, while 
gill nets produced the greatest results in Sa 11y Lake. Age 
group 5 dominated the collections. During mid-August, both 
pre- and post-spawning lake trout were captured in Sally 
Lake. 
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- Burbot 

In Alaska, burbot are distributed in the Susitna and Copper 
rivers, Bristol Bay drainages, throughout the interior and 
in the arctic (Mclean and Delaney 1978). Burbot mature 
between age 3 and 6 in Alaska and may live a total of 15-20 
years. Spawning generally occurs between mid-December and 
Apri 1 in shall ow water over a substrate of sand or gravel. 
Movements and migration of burbot are not well documented. 
Burbot support a limited sport fishery in the Susitna. 

During winter (November, 1980 through May, 1981) burbot 
were captured throughout the reach between Cook Inlet to 
Devil Canyon. The highest catch rates were recorded 
downstream of Ta"lkeetna particularly at the mouth of the 
Kroto Creek and Alexander Creek as we 11 as four mai nstem 
sites upstream of Talkeetna. 

During summer, distribution of burbot and catch rates 
between Cook Inlet and Talkeetna and ·in the impoundment 
reach increased as summer progressed with maximum in 
September. In the Talkeetna to Devil Canyon reach, 
distribution declined from early June until mid-July, then 
increased along with catch rates thoughout the remainder of 
summer. In the Talkeetna to Devil Canyon reach, burbot 
catches during low flows were restricted to the mainstem, 
deeper sloughs and side channels. During high flows, 
bur bot were captured at a greater number of 1 ocati ons 
including shallow side channels, sloughs and tributary 
mouths (ADF&G 1981e). 

Age groups 4, 5 and 6 made up the majority of burbot caught 
in the impoundment zone and age groups 4, 5 and 8 made up 
the majority of burbot caught between Cook Inlet and Devil 
Canyon. Population estimates were not made in any of the 
reaches (ADF&G 1981e, 1981f). 

Although no observations of spawning burbot were made 
during the 1980-81 season, collection of female burbot in 
early September with well developed eggs and collection of 
spent bur bot from November to May suggested that 1 ower 
Susitna River· bur bot may spawn between December and 
January. Both sexually ripe and unripe mature burbot 
observed from June through September indicate that 
nonconsecutive spawning occurs for Susitna River burbot. 
Location of spawning and rearing areas in the Susitna were 
not documented, although juvenile burbot were captured at 
the Alexander and Kroto creeks (ADF&G 1981e). 
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- Round Whitefish 

Round whitefish are distributed across all of arctic and 
interior Alaska. They are normally abundant in clear water 
streams with gravel-cobble substrate but can be found in 
large glacial rivers and lakes. Whitefish mature at age 
4-7 and spawning occurs in late September through October 
over gravel substrate in the shallows of rivers and inshore 
areas of lakes (Morrow 1980). Upstream migrations are 
often associated with spawning. 

Round whitefish were captured at only four locations (all 
below Talkeetna) during 1980-1981 winter studies. The fish 
were all captured as they moved upstream during March and 
May. The presence of whitefish near the mouths of tri bu­
tary strea.ms in March and May after none had been caught in 
the same locations between November-February, indicates a 
general pattern of movement into the various tributaries in 
the spring (ADF&G 1981e). 

During summer, the incidence of fish in catches between 
Cook Inlet to Devil Canyon was higher and peaked in June 
and September. The most productive sites were Anderson 
Creek, Slough 10 and 11 and Portage Creek mouth. Most pre­
valent age groups were age 3, 4, and 5 (ADF&G 1981e). 
During summer, round whitefish were also captured in the 
impoundment reach with the percentage of incidence dropped 
July to September. Jay and Kosina Creeks were the most 
productive areas for round whitefish in the impoundment 
reach. Age group 7 was encountered most frequently (ADF&G 
1981f). 

- Humpback Whitefish 

In Alaska, there are three closely related species of 
whitefish in the genus Coregonus: the humpback whitefish, 
Alaska whitefish and the lake whitefish. Because of 
similar appearance and overlapping distributions, the data 
collected on the three species has been reported under the 
general heading of humpback whitefish. 

Alaska whitefish are largely stream inhabitants and under­
take lengthy up- and downstream migrations to and from 
spawning grounds. Spawning occurs in September-October. 
Lake whitefish occur primarily in lakes but spawn only in 
rivers or creeks. Spawning occurs between October and 
December. Humpback whitefish is apparently the only 
species of whitefish that can be considered anadromous 
although migration habits vary widely in different systems. 
Spawning migrations generally begin in June with spawning 
in October-November (Morrow 1980). 
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During winter, a single humpback whitefish was captured 
be 1 ow the mouth of Montana Creek. During summer, peak 
catches were made in early June and 1 ate September (ADF&G 
198le). Largest catches per unit effort were recorded at 
the mouth of Anderson Creek, the mouth of Portage Creek, 
and a slough at RM 23. 8. Generally humpback whitefish were 
most abundant in the Cook Inlet to Talkeetna reach. Fish 
collected ranged from ages 2 to 7; age 4 was the 
predominant age group (ADF&G 1982e). 

No evidence of humpback whitefish spawning was collected at 
any sampling 1 ocati on bet week Cook Inlet and De vi 1 Canyon 
in 1981. Inspections of dissected fish caught from mid­
September to early October showed well. developed gonads but 
fish were not ready to spawn. Because no whitefish were 
caught or observed after 7 October, it was specula ted that 
spawning must occur sometime after this date (ADF&G 
1981e). 

- Longnose Sucker 

The longnose sucker, the only representative of the sucker 
family found in Alaska, is ubiquitous and occurs in most of 
the mainland drainages. Spawning usually occurs in spring 
after ice out. Spawning runs (i.e., movement from lakes 
into inlet streams or from deep pools into. shallower 
gravel-bottomed stream areas) are initiated when water 
temperatures exceed sac. The 1 ongnose sucker feeds almost 
exclusively on benthic invertebrates but will occasionally 
ingest live or dead fish eggs (Scott and Crossman 1973). 

Longnose suckers were co 11 ected throughout the study area 
from Cook Inlet to the upper reaches of the proposed 
impoundment area. No specimens were co 11 ected during 
winter sampling. During summer, adult suckers were 
captured in the impoundment zone from May-September, 
generally near the confluence of the tributary streams 
(ADF&G 1981f). During the same period, the percentage of 
habitat locations where fish were collected was relatively 
high in June from Cook Inlet to Devil Canyon with lower 
catches recorded during July and August. The percentage 
increased again during September from Cook Inlet to 
Talkeetna but not between Talkeetna and Devil Canyon. 
Anderson Creek, Kroto Creek, Sunshine Creek and mai nstem 
Susitna River (RM 40.6) were the most productive locations. 
The most preva1 ent ages were 4, 5 and 6. Juveniles were 
consistently captured below Curry Station. Their 
di str i but ion shifted downstream as the season progressed 
(ADF&G 1981e). 
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- Threespine Stickleback 

Threespine stickleback generally inhabit shallow areas in 
bays, estuaries and in rivers not more than a hundred miles 
upstream from the coast. Wintering areas tend to be in 
deeper waters. Stickleback feed mainly on small crusta­
ceans and insects. 

Threespine stickleback were collected in the Cook Inlet to 
Devil Canyon reach of the Susitna River from Alexander 
Creek to the mainstem Susitna Island site. Catches per 
unit effort in the Cook Inlet to Talkeetna reach were 
higher, overall, than those in the Ta 1keetna to Devil 
Canyon reach. The number of habitat 1 ocat ions that pro­
duced threespine stickleback was highest in June and de­
c 1 i ned steadily to September. The higher percentage in 
early summer indicated that fish had been involved in 
spring spawning movement. This activity was not observed 
in September (AOF&G 1982a). 

- Cottids 

All sculpin species captured in the Susitna River have been 
grouped under the general heading of cottids. The slimy 
sculpin is the most common cottid found in the Susitna, 
although there is a pass i bil ity that three other species 
may be present below the impoundment area. 

Between November 1980 and October 1981, cottids were cap­
tured throughout the Cook Inlet to Devil Canyon reach of 
the Sus itna River (AOF&G 1981e). The catch rate in the 
impoundment area from May to September was 0.11/trap day 
(AOF&G 1981 f). The percentage of sampling 1 a cations pro­
ducing catches in the Cook Inlet to Talkeetna portion of 
the reach, reached a high in late August and a low in late 
July. For the Talkeetna to De vi 1 Canyon reach, there was a 
high in early July and a low in late September. Habitats 
associated with clear water tributaries consistently pro­
duced the highest catches throughout the study area from 
Cook Inlet to above the proposed impoundment zone (ADF&G 
1981e, 1981f). 

- Lamprey 

The Arctic lamprey, one of four lamprey species that occurs 
in Alaska, was observed in the Susitna River during 1981 
(ADF&G 1981e). The Pacific lamprey, an anadromous species 
that has been reported to range into the Lower Susitna 
River {Morrow 1980) was not observed during 1981 
investigations. 
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Some populations of Arctic 1 am prey are composed of both 
anadromous and freshwater forms. It was speculated that a 
portion (30 percent) of the Susitna population is anadro­
mous based on analysis of length frequencies (ADF&G 1981e). 
The anadromous form is parasitic; hosts include adult 
salmon, trout, whitefish, ciscoes, suckers, burbot and 
threespine stickleback (Heard 1966). The freshwater forms 
have been reported to be both parasitic and non-parasitic. 

Arctic 1 amprey spawn during the spring in streams of low to 
moderate flow. Eggs develop into a larval stage, which 
spend one to four years burrowed into soft substance. 
After an indefinite period, adults migrate upstream to 
spawn. 

Arctic 1 amprey were captured at 14 sampling sites between 
RM 10 and RM 101 that were surveyed from November 1980 
through September 1981. During the winter surveys, the 
only habitat site to produce Arctic lamprey was Rustic 
Wilderness, where one lamprey was captured. All other 
lamprey were collected during the summer months. Lamprey 
were not co 11 ected in the impoundment area ( ADF&G 1981e) . 

The highest catch frequency was recorded during the 
September 1 to 15 sampling period. All 1 amprey taken were 
collected at tributary sites downstream of RM 50.5. The 
lowest incidence of capture for this species during the 
summer was observed in the July 16-31 sampling period 
( ADF&G 1981e). 

(b) Habitat Utilization 

The physical conditions associated with the free-flowing charac­
teristics of the Susitna River provide essential aquatic habitat 
for fishery resources. Alteration of this physical environment 
would ultimately affect associated fish populations. The complex­
ity of the aquatic habitat and physical interactions that exist is 
compounded by the effects of seasonal and yearly f1uctuations in 
physica1 habitat components. 

Most of the baseline description for Susitna River aquatic habitat 
presented below is based on reports of habitat evaluation studies 
conducted by ADF&G during the 1980-81 winter and 1981 summer fi e1d 
seasons (ADF&G 1981c, 1982a) and by results of continuing studies 
in the 1981-82 season. These studies have attempted to identify 
seasonal habitat characteristics of selected anadromous and resi­
dent species within the study area. 

Species occurrence, re1ative abundance, and the significance of 
aquatic habitat to species and important life history stages is 
discussed below for each of the three defined study reaches. 

E-3-34 



The gradation of habitat types available in the Susitna River were 
grouped into four classes: mainstem, side channel, slough and 
tributary mouth. Each of these habitat types encompass a range of 
physical attributes rather than a set of fixed characteristics. 

- Mainstem habitat consists of that portion of the Susitna River 
that conveys streamflow at all times. Both single and multiple 
channel reaches are included in this category. The physical 
characteristics of mainstem habitat in the Susitna River reflect 
the integration of the streamflow, sediment, and thermal regimes 
of the upstream basin with the topography and geology of a par­
tiCIJl ar river segment. Groundwater and tributary inflow are 
generally inconsequential contributors to streamflow within a 
river segment. Total sediment load and suspended sediment con­
centrations are primarily dependent upon glacial melt. Stream 
temperature responds primarily to metrological conditions and 
direct 1 y influence i ntergravel water temperatures (Tri hey 
1982). 

- Side-channel habitat consists of those portions of the Susitna 
River that normally convey streamflow during the open-water 
season but which become appreciably dewatered during periods of 
low flow. In general, shallower depths, lower velocities and 
smaller streambed materials occur in side-channels than occur in 
the mainstem. However, the streamflow, sediment and thermal 
regimes of side-channel habitats respond directly to mainstem 
conditions. Tributary and groundwater inflow may prevent side­
channel habitats from becoming completely dewatered as mainstem 
flows receed; however, the presence of these inflows is not con­
sidered a necessary component in order for side-channel habitat 
to exist {Trihey 1982). 

-Sloughs are spring-fed perched overflow channels which convey 
glacial meltwater from the mainstem during moderate and high 
flow periods. At intennediate and low flow periods, the sloughs 
convey clear water from local runoff, tributary inflow and 
groundwater. Sloughs are generally found on the downsream side 
of old, well-vegetated point bars. The streambed elevation in a 
s 1 ough is no tab 1 y higher at the upstream entrance than at the 
mouth, sloughs function 1 ike small stream systems. Several 
hundred feet of channel exist in each slough which convey water 
without the influence of the main stem backwater (Trihey 1982). 

The physical characteristics of the slough habitat appears to 
depend upon the interaction of four principal factors: the dis­
charge of the mainstem Susitna River, surface runoff patterns 
from the adjacent catchment area, local groundwater flow contri­
butions, and ice processes within the river system. These four 
principle factors interact to varying degrees during different 
portions of the year to provide a unique habitat type along the 
margins of the Susitna River (Trihey 1982). 
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The amount of streamflow in the mai nstem of the Susitna River 
influences habitat conditions in the sloughs in two ways: 1) 
causes a backwater effect at the mouth of the slough which 
facilitates access into the s 1 ough and 2) flushes debris and 
fine sediments from the slough. Local surface runoff con­
tributes a greater portion of the clear water flow to the slough 
than the groundwater upwelling during the ice-free period of the 
year. During winter months, groundwater provides nearly all of 
the.flow which exists in the sloughs. Even flow that enters the 
slough from a tributary originated in the tributary as ground­
water. The groundwater upwelling in the sloughs, maintains an 
open-water conditions (Trihey 1982). 

Ice processes in the mainstem river are also very important in 
maintaining the character of the slough habitat. Besides flush­
ing debris and beaver dams from the sloughs which could be 
potential barriers to upstream migrants during periods of low 
flow, mainstem river ice processes are also considered important 
for maintaining groundwater upwelling in the sloughs (Trihey 
1982). 

- Tributary habitat consists of the full complement of habitats 
which occur in the smaller tributary streams of the Susitna 
River. The streamflow, sediment, and thermal regimes reflect 
the integration of the hydrology, geology and climatology of the 
tributary drainage. Therefore, physical characteristics of 
tributary habitat are not dependent on mainstem conditions which 
exist at the tributary mouth. The stage of the mai nstern river 
causes a backwater effect which extends into the tributary and 
the tributary flow creates a clear water plume in the rnainstem. 
This interaction provides another type of habitat (tributary 
mouth) which is considered a subset of tributary habitat (Trihey 
1982). 

(i) Impoundment Zone 

The impoundment reach of the Susitna River from Devil 
Canyon to the Oshetna River flows through a steeply cut, 
degrading channel. From the De vi 1 Canyon dams i te upstream 
to Fog Creek, the river forms one channel, which lies in a 
deep valley with an average gradient of 20ft/mile. From 
Fog Creek to the Oshetna River, the river is wider and 
often splits into two or more channels with an average 
gradient of approximately 12 ft/mil e. Substrates through­
out the impoundment reach and mouths of tributaries gen­
erally consist of rubble, cobble and boulders, often 
embedded in sand; gravels are present in some locations 
(ADF&G 1981c). 

Because of the inaccessibility of the Devil Canyon area and 
the apparent lack of suitable fisheries habitat, the study 
area was limited to that section of the Susitna River from 
Fog Creek to the Oshetna River (ADF&G l981c). Based upon a 
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preliminary reconnaissance of the upper Susitna River basis 
(AOF&G 1977), eight major tributaries were selected for 
fisheries studies: Fog and Tsusena creeks in the vicinity 
of the proposed Devil Canyon impoundment; and Deadman, 
Watana, Kosi na, Jay and Goose Creeks and Oshetna River in 
the proposed Watana impoundment. For the purpose of this 
study, the first 1.0 mile of these streams from their con­
fluence with the Susitna River were sampled. To assess 
mainstem utilization, sampling was conducted in an area 300 
ft up and downstream of a tributaries confluence with the 
Sus itna. 

Overall trends for physiochemical parameters measured in 
this mainstem reach during May to September (ADF&G 1982a) 
included: 

• Well-oxygenated water {9.0-14.1 mg/1); 

• pH values near seven or slightly higher {6.8-7.9); 

• Moderate conductivity values {44-248 umhos/cm); 

• Water surface temperatures in the range of 1.5-12.6°C; 
and 

• Low turbidity levels in the tributaries (0.3 to 19 NTU) 
compared to the mainstem {10 to 175 NTU). 

Mainstem Habitat Near the Confluence of Major Tributaries 

• Species Occurrence and Relative Abundance 

Although adult chinook salmon were documented to RM 158.2 
in 1982, no other anadromous species were reported in the 
mainstem Susitna in the impoundment reach (Trent 1982). 
This supports the current opinion (ADF&G 1982a) that 
hydraulic characteristics of the Susitna River at De vi 1 
Canyon may act as a barrier to upstream salmon movement. 

Occurrence of resident species in the mainstem is limited 
to six species: Artie grayling, longnose sucker, humpback 
whitefish, round whitefish, Dolly Varden and bur bot. The 
longnose sucker, round whitefish and burbot were almost 
exclusively captured in the mainstem near the mouths of 
the tributaries. Based on tagging studies, the Arctic 
grayling occupied mainstem locations primarily during 
winter • 

• Significance of Habitat 

The mainstem Susitna River in the impoundment reach 
appears to provide primary overwintering habitat and es­
sential migration routes between tributaries for Arctic 
grayling {ADF&G 1981f). 
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Bur bot appear to use the mai nstem immediately up or down­
steam of tributaries as year-round habitat. All burbot 
catches in the impoundment area were made in the mainstem 
between May and September (ADF&G 1981f). It is unlikely 
that tributaries would be utilized during winter months be­
cause of ice conditions. 

Round whitefish and longnose suckers also appeared to use 
the mainstem near tributary confluences as year-round habi­
tat. No spawning or rearing areas were identified (ADF&G 
1981f). 

- Tributaries 

( i i ) 

• Species Occurrence and Relative Abundance 

At least two resident species, Arctic grayling and cottids, 
occur in tributaries. Other species captured near the 
mouths of tributaries are discussed above under Section (i). 
These species are expected to occur in tributaries. 

Relative abundance estimates for grayling indicate that 
approximately 500 grayling greater than 6 inches per clear 
watertributary mile are present with a population estimate 
of 9,200 to 11,700 total for the impoundment zone. Total 
catch of cottids was 38 in 352 trap days. 

Significance of Habitat 

Tributaries are primarily utilized by grayling as spawning 
and rearing habitat (ADF&G 1982a). Although spawning has 
not been observed in the impoundment zone, suitable spawning 
habitat (sandy gravel) has been observed in all of the tri b­
utaries sampled, and it is likely that spawning occurs in 
the lower reaches of these tributaries (Morrow 1980). Gray­
ling that have completed spawning move upstream into areas 
that have pool type habitats where they remain throughout 
the summer. Large, deep streams with a high pool/riffle 
ratio and moderate streamflow velocity (below 2.0 ft/sec), 
such as the Oshetna River and Kosi na Creek, appear to 
provide optimal habitat (ADF&G 1982a). Clear water tri b­
ut aries produced the highest catch rates for cottids. 

Talkeetna to Devi 1 Canyon 

In the reach of the Susitna River from Talkeetna to Devil 
Canyon the river channel is relatively stable, straight to 
meandering with minimal braiding, and is restricted by sur­
rounding hills. Numerous islands, gravel bars and sloughs 
are present. Flow alternates between a single channel and 
split channels throughout the reach. Between Talkeetna and 
Curry (RM 120. 7) the approximate gradient is 11.2 ft/mil e. 
Typical substrate between Talkeetna and Curry is gravel, 
rubble and cobble with small amounts of sand and silt. Above 
Curry the substrate varies from silt to bedrock. The major­
ity of mainstem shoreline substrate is rubble and cobble 
whereas si 1t is the most common substrate in slough mouths 
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slow water areas. Bel ow Curry, streambank vegetation is 
dense spruce/hardwood forest. Tributaries to the Susitna 
River in the Talkeetna to Devil Canyon reach include 
Whiskers Creek, Lane Creek, Fourth of July Creek, Go 1 d 
Creek, Indian River and Portage Creek, in addition to num­
erous smaller streams draining the surrounding hillsides. 

A breakdown of the habitat study sites in the Talkeetna to 
Devil Canyon reach includes 11 slough sites, 8 mainstem or 
side channel sites and 5 tributary sites. Range for phys­
iochemical parameters measured in this reach from 1"1ay to 
September, 1981 are shown in ADF&G (1982a). Ranges given 
for tributary sites included all of the sampling sites from 
that particular tributary. Overall trends for physiochemi­
cal parameters measured in this reach included: 

• High dissolved oxygen (8.8-12.8 mg/1); 

• Moderate conductivity readings, (15-222 umhos/cm); 

• pH valves in the range of 5.1-7.8, slightly lower than 
the impoundment reach or downstream. · Ti rbutari es, such 
as Whiskers Creek and Indian River, had slightly lower pH 
values than mainstem or slough sites; 

• Turbidity levels were generally lowest at upstream tribu­
tary sites (0.4-148 NTU). Levels were also generally 
lower in downstream tributary sites and sloughs when the 
influence of the mainstem Susitna was negligible. Levels 
were highest in the mainstem (23-230 NTU); and 

- Mainstem and Side Channels 

T·h~·s.usitna River from Talkeetna· to Devil Canyon has a 
typical split channel configuration. A split channel river 
is characterized by numerous stable islands that divide the 
flow into two channels. The banks of the channels are 
typically vegetated and stable, and the floodplain is nar­
row relative to the channel width. There are usually no 
more than two channels in a given reach and other reaches 
are single channel. Bed load is deposited at low flow to 

.. form gravel bars along the sides or in the middle of the 
channels. These bars ar.e typica1.1y more erodible than the 
banks. The bars, rather than the· banks, are eroded during 
floods, resuJting in a laterally_stable channel • 

. · . . ~. . ' ' . . ' . . . 

Side channels in a split river configuration may be perched 
and carry no water during periods of low flow. Maximum 
flow depths and velocities are typically less than in the 
active channel, resulting in smaller substrate materials. 
Because the mainstem provides the primary side-channel in­
flow, side-channel and mainstem water qualities are simi-
1 ar. 
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• Species Occurrence and Relative Abundance 

•• Salmon 

Five species of Pacific salmon were observed in the 
mainstem or side channels of the Susitna above Talk­
eetna. Studies indicate that adult salmon utilize the 
mainstem above Talkeetna from late spring into the 
fall during migration and spawning periods (ADF&G 
1981b). Approximate use periods for each species 
are: 

Chinook-mid-June through July; 
Sockey-July 23 through mid-August; 
Coho-July 30 t~rough September; 
Chum-July 28 through September; and 
Pink-July 27 through August. 

Relative abundance estimates based on 1981 escapement 
data and population estimates are given in Table 3.4 
for each for the salmon species that utilize this 
reach of the Susitna mainstem. 

Juvenile salmon are also present in the mainstem at 
various times of the year. Approximate periods of use 
and relative abundance are outlined below. 

Chinook - During winter, juveniles were most abun­
dant in the mai nstem. Prior to June 1 through the 
end of July, age 1+ juveniles were abundant as they 
were observed moving downstream in the mainstem. 

Coho- During winter, coho are most abundant in the 
mai nstem. During summer they are slightly less 
abundant in the mai nstem than at the tributary 
mouths. 

The analysis of the 1982 smolt trapping program will 
provide an increased understanding of juvenile sock­
eye, chum, and pink salmon life history in this 
reach. 
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Resident Species 

Resident species reported in this reach included all 
of the resident fish reported in the Susitna River 
drainage (Table E3.2) except for the Arctic lamprey 
and lake trout. Resident fish observed throughout the 
year in the mainstem include burbot and longnose 
sucker. Other resident species were most abundant in 
the mainstem primarily during winter, early spring and 
late fall. 

• Significance of Habitat 

Based on existing data it appears as through the mainstem 
Susitna River between Talkeetna and Devil Canyon is pri­
marily used by anadromous and resident species as a 
migrational corridor and overwintering area. The signif­
icance of mainstem aquatic habitat is discussed below for 
various species of commercial and recreational impor­
tance • 

•• Salmon 

The mai nstem reach from Talkeetna to De vi 1 Canyon 
serves as a migration corridor for a relatively small 
percentage of the total Susitna River salmon 
escapement (Table E3.4). During migration periods, 
various behavioral and distribution patterns appear to 
be associated with certain characteristics of mainstem 
habitat. Water depth, velocity, channel configuration 
and location or absence of obstructions are variables 
that influence migration paths within the mainstem 
(ADF&G 198lc). 

Generally, pa!;isage of adult sa 1 man during migration 
corresponded with periods of high seasonal flow. 
according to preliminary data gathered by ADF&G 
(1982a). However, passage of adult salmon on a daily 
basis (measured by sonar), indicated that salmon 
movements decreased during periods of highest flows 
(40,000 cfs) and increased as flows subsided following 
major flow events. 

It was hypothesi zed that increased water ve 1 ocit i es 
associ a ted with peak flows discouraged passage and 
encouraged milling (ADF&G 1982a). Preliminary 
radiotelemetry investigation and gillnetting indicated 
that the confluence of the Talkeetna, Chulitna and 
Susitna rivers is a probable chum, coho and chinook 
mi 11 i ng area and that sockeye, chum, coho and chi nook 
mi11 in the mainstem one mile below Devil Canyon. 
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Little mainstem spawning was observed. Chum were 
observed spawning at four sites and coho at two of the 
six spawning sites identified in the Talkeetna to 
Devil Canyon reach. Mai nstem spawning appeared to be 
restricted by lack of suitable spawning substrate and 
upwelling (ADF&G 1982a, 1981c). 

Juvenile chinook and coho salmon appear to use the 
mainstem for overwintering. Salmon juveniles use the 
mainstem for outmigration. 

Resident Species 

Resident species other than burbot and longnose sucker 
primarily use this area of mainstem as a migration 
channel to spawning, rearing, and summer feeding areas 
in tributaries. No mainstem spawning or rearing areas 
have been located. Rainbow trout and grayling 
overwinter in mainstem habitats. 

Burbot and longnose sucker use the mainstem as year­
round habitat. Burbot catches during low flows were 
restricted to the mai nstem and deep side channels. 
During high flows, bur bot were captured at a greater 
number of locations including shallow side channels. 

Slough Habitat 

The clear water originates from local surface runoff and 
ground water interception. Water upwells in the slough 
channel throughout the year keeping these areas ice free in 
the winter. Preliminary observations indicate the Susitna 
River is the primary source of the upwelling water in many 
of the s 1 oughs. Many have tributary inflow. Loca 1 runoff 
is the primary water source in slough habitats in the 
summer. 

The stage in· the mainstem controls the water surface 
elevation of the lower portion of the sloughs by forming a 
backwater that can extend some distance upstream into the 
slough. This backwater is divided into two parts--clear 
water and turbid water. The mainstem water creates a 
turbid plug at the mouth of the slough, which backs up the 
clear water in the slough. As the stage in the rna i nstem 
drops, the size and character of the backwater changes. At 
lower summer flows, approximately 8,000 to 10,000 cfs at 
Gold Creek, the backwater recedes. This reduces the depth 
of water at the entrance to the sloughs. In some cases the 
s 1 ough mouth and the rna i nstem become separated by a grave 1 
bar. 
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At high flows (20,000 to 24,000 cfs at Gold Creek) the 
Susitna River overtops the head end of the sloughs substan­
tially increasing the flow through the sloughs. These high 
flows flush the fine sediments that accumulate in the lower 
portion of the sloughs. As peak flows subside and the 
stage in the mainstem drops below the head end of the 
slough discharge drops and the water in the slough begins 
to clear. 

In the summer when mai nstem temperatures are ranging from 
so to l2°C, i ntergravel temperatures in the slough range 
from 4° to 6°C. Thus, it appears that a significant amount 
of heat exchange occurs in the gravels. Some winter tem­
peratures measured in the sloughs and the mainstem indicate 
that when mainstem temperatures range from 0.5° to O.l°C, 
i ntergravel temperatures ranged from 2° to 4°C Atkinson 
1982) • 

• Species Occurrence and Relative Abundance 

Salmon 

Adults and/or juveni 1 es of five sal man species have 
been observed in slough habitat between Talkeetna and 
Devi 1 Canyon. Results of escapement and spawning 
surveys indicated that adult sockeye and chum sa 1 man 
were the most numerous salmon in these sloughs during 
peak spawning periods (ADF&G 198lb). Pink salmon were 
somewhat less abundant. The abundance of coho and 
chinook was also low. Spawning counts for individual 
sloughs are reported in ADF&G (1981b). 

Studies of species occurrence and relative abundance 
of juvenile salmon in slough habitat during 1981 
indicate the following information. 

Compared to other habitats in this reach, juvenile 
chinook salmon are abundant in all sloughs during 
winter and relatively abundant in selected clear 
water sloughs during summer. 

Juvenile coho sa 1 mon are abundant at s 1 a ugh sites 
during winter and less abundant but still present 
at slough sites during summer. 

Abundance estimates for other juvenile salmon are 
limited. Preliminary data indicate that chum, pink 
and sockeye fry were present in slough habitat 
during part of the summer. A limited number of 
sockey fry were also observed in slough habitat 
during winter. 

E-3-43 

-



-

•• Resident Species 

All resident species reported in the Susitna drainage 
have been observed in slough habitat between Talkeetna 
and Devil Canyon except for Arctic lamprey and lake 
trout. 

Available data indicate that most species are present 
in slough habitats as well as the mainstem throughout 
winter. During summer most adult residents are not 
abundant in slough habitat. Those that were 
relatively abundant in slough habitat during summer 
included burbot, longnose sucker and rainbow trout. 
Previous studies indicated that juvenile whitefish, 
grayling and rainbow trout were abundant in slough 
habitat during late summer (Friese 1975) • 

• Significance of Habitat 

Slough habitat between Talkeetna and De vi 1 Canyon is used 
by various anadromous species primarily for spawning and 
also for rearing and overwintering of juveniles. Slough 
habitat is also important year-round, overwintering and 
rearing habitat for various resident species. The sig­
nificance of slough habitat is discussed below for 
species of commercial and recreational importance. 

Salmon 

Slough habitat in this reach serves as spawning 
habitat for sockeye and chum salmon and less important 
spawning habitat for pink salmon. Factors 
contributing to the relatively high numbers of salmon 
that spawn in the majority of the sloughs in this 
reach are outlined below: 

Clear water · base flows or i gi nat i ng from sources 
such as upwelling, groundwater, or interstitial 
inflow, insure maintenance flows. 

The presence of upwelling clear water in the 
sloughs oxygenates spawning substrate, keeps si 1 t 
from compacting the spawning gravels, and provides 
a stable temperature regime that maintains 
incubating embyos through the winter. 

The mouths of sloughs act as holding areas in 
proximity to slough spawning habitat. 

S 1 oughs also serve as important rearing and overwi n­
teri ng habitat for juvenile chi nook and coho sal man. 
During summer, tributary sites appear to be more im­
portant chinook rearing habitat, although clear water 
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sloughs also supply rearing habitat. Coho juveniles 
appear to use s 1 oughs and tributary mouth sites for 
summer rearing. The importance of sloughs as juvenile 
overwintering and summer rearing habitat may be related 
to: 

Ice-free clear water conditions during winter com­
pared to lowered flow and icing in coho and chinook 
salmon natal tribuatries; and 

rruring high summer mainstem flows the high stage of 
the mai nstem acts as a hydraulic control at the 
slough outlet and the backwater increases in the 
1 ower end of the slough. These clear water areas 
promote benthic production, which improves the qual­
ity of the rearing habitat for juvenile salmon. 

Resident Species 

Slough habitat between Talkeetna and Devil Canyon is 
significant as overwintering habitat for adult rainbow 
trout, grayling and whitefish, as year-round habitat 
for adult bur bot and 1 ongnose sucker and as rearing 
habitat during 1 ate summer months for juvenile white­
fish, grayling and rainbow trout. The importance of 
sloughs as overwintering habitat is related to the same 
factors as discussed above for juvenile salmon. 

No resident spawning sites were located in the sloughs 
of this reach, however spawning surveys for resident 
fish were limited (ADF&G 198lb). 

Tributary Habitat 

The mouths of tributaries between Talkeetna and Devil Can­
yon are sensitive to changes in mainstem flow. At high 
flows, the mainstem creates a backwater at tributary 
mouths, thus increasing the water depth at the mouth. The 
lineal extent of the backwater in the tributary depends on 
the stage in the mainstem and the gradient of the tribu­
tary. At low stages, the backwater is elminated, resulting 
in shallower water and increased flow velocities at the 
mouth. 

Small deltas are formed at the mouths of the tributaries. 
As the tributary enters the mainstem river the change in 
gradient and subsequent change in flow velocity causes the 
tributary to drop transported materials. As the stage in 
the mainstem river drops the tributaries become perched 
above the river, i.e., f1 ow across steep deltas. Were they 
to remain under low mainstem flow conditions, upstream pas­
sage of adult salmon and resident fish would be inhibited 
or eliminated. However, tributary flows are sifficient to 
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cut through deltas to establish a channel at a new gradient 
(R&M 1982f). Tributaries were observed to cut through 
their deltas during the low flows of August 1982 when the 
stage in the mainstem altered the gradient of the delta. 
Even during 1 ow flows, most of the tributaries had suffi­
cient energy to move the delta material (R&M 1982f). Under 
regulated mainstem flow conditions, the unregulated tribu­
taries would continue to experience peak high flows that 
waul d contain sufficient energy for sediment movement. 

• Species Occurrence and Relative Abundance 

•• Salmon 

Except for sockeye salmon, the salmon species present 
in the Susitna drainage were observed in tributaries 
within the Ta 1 keetna to De vi 1 Canyon reach. Spawning 
counts for individual tributaries are given in studies 
by ADF&G (198lb). 

Species occurrence and relative abundance of juvenile 
salmon in tributaries or at tributary mouths varied by 
season and by species. Results of studies to date are 
outlined below: 

Juvenile chinook salmon are most abundant at 
tributary mouths during summer. Redistribution of 
juveniles from areas of emergence in tributaries to 
more favorable rearing habitat at the mouths of 
tributaries occurs throughout the summer as fish 
become more mobi 1 e. 

Juvenile coho were slightly more abundant at 
tributary mouth sites than mainstem sites during 
summer. 

Resident Species 

All resident species except for burbot, longnose 
sucker and 1 ake trout were most abundant in clear 
water tributaries and at the· mouths of clear water 
tributaries during summer month. Limited information 
on winter distribution and abundance indicates that 
few resident fish overwinter in tributary habitat • 

• Significance of Habitat 

Salmon 

Tributary habitat in this reach serves as primary 
spawning habitat for chinook, coho, and pink salmon. 
Chum salmon also spawn in tributaries but appear to 
utilize slough spawning habitat more than tributary 
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habitat (ADF&G 198lb). Important spawning tributaries 
include Indian River (chinook and coho), Portage Creek 
(chinook), Gash Creek (coho) and Lane Creek (pink 
sa 1 man). 

Tributaries in this reach also serve as rearing and 
summer feeding habitat for chinook and coho. Sites 
associated with tributary mouths also appear to pro­
vide important milling and rearing areas for juvenile 
chi nook and coho sa 1 man. Occurrence of age 0+ coho 
was particularly high at tributary mouth sites (ADF&G 
1982a). 

Resident Species 

Between Talkeetna and Devil Canyon, tributaries pro­
vi de spawning habitat, juvenile rearing areas, and 
summer feeding habitat for several resident species 
including rainbow trout, Arctic grayling, round white­
fish and Dolly Varden (ADF&G 198le, 1982d). In gener­
a 1, these fish migrate from mai nstem or sl a ugh habitat 
to clear water tributaries to spawn in spring (or 
early fall for Dolly Varden). Once spawning migration 
is completed, fish move into favorable tributary habi­
tat for rearing and summer feeding. As freeze-up 
begins, fish migrate from tributaries to the mainstem 
or deeper pools near the mouths of tributaries. 

(iii) Cook Inlet to Talkeetna 

The Susitna River from Cook Inlet to Talkeetna is moderate­
ly to extensively braided along most of the reach. From 
the inlet to Bell Island, the river is separated into two 
braided channels; from Bell Island to the Yentna River a 
single meandering channel is formed. From the Yentna River 
to Sheep Creek, the river is moderately to extensively 
braided, with forested islands and nonforested bars between 
the channe 1 s of the river. The river is reduced to a 
single channel near the Parks Highway Bridge and braiding 
becomes moderate from this point to Talkeetna. Gradients 
vary considerably in this reach. From Cook Inlet to RM 50, 
gradient is 1 ft/mile; from RM 50 to 83, it is 5.9 ft/mile 
and from RM 83 to Talkeetna, the gradient is 6.9 ft/mile. 
Typical substrate in the reach is silt and sand with some 
gravel and rubble. Major tributaries include: Alexander 
Creek, Yentna River, Kroto Creek (Deshka River), Chulitna 
River, and the Talkeetna River. Flows in these tributaries 
are considerable. As a result, only about 40 percent of 
the total flow at Sunshine Station originates in the 
Susitna River and tributaries above the confluence of the 
Chulitna River (see Chapter 2). 

Study sites located in this reach included 11 tributary 
mouth sites, 5 tributary sites, 8 slough sites, and 5 
mainstem and sidechannel sites. 
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The ranges for physiochemical parameters in this reach are 
given in ADF&G (1982a). Trends apparent in this data 
include the following: 

• Tributaries, sloughs, and the mainstem all exhibited high 
dissolved oxygen readings (7.6-12.9 mg/1) • 

• Conductivity was generally low in the tributaries (19-46 
umhos/cm) and moderately high in mainstem and slough 
sites (29-216 umhos/cm) • 

• pH values were in the 6.1-8.0 range, with tributaries 
having the lowest pH values • 

• Turbidity was lowest in tributaries, particularly Caswell 
and l~ontana creeks (0.3-1.9 NTU), and highest at mainstem 
and slough sites (2.2-255 NTU). 

Mainstem and Side Channels 

Braided river reaches such as the lower Susitna are charac­
terized by two or more interconnecting channe 1 s separated 
by unvegetated or sparsely vegetated gravel bars. The 
active floodplain is wide and sparsely vegetated, and con­
tains numerous high water channels and occasional vegetated 
islands. Active channels are typically wide and shallow 
and carry large quantities of sediment at high flows. Bars 
separating the channels are usually 1 ow, gravel surfaced, 
and easily erodible. The lateral stability of the channels 
is quite low; channels shift by bank erosion and/or by 
channel diversion into what was previously a high water 
channel. The lateral activity of channels within the 
active floodplain of a braided river that carries large 
quantities of bed load is expected to be high. Gravel 
deposits may partially or fully block channels, thereby 
forcing flow out of the channel to develop a new channel. 

Because braided river channels are wide and shall ow, they 
are more sensitive to flow reductions than the deeper chan­
nels of a split channel system, i.e., a drop in stage could 
result in a substantial reduction in the width of the river 
and 1 oss of 1 arge areas of flow along the margins of the 
channel. 

Side channels are typically at higher elevations than main­
stem channels and so are more sensitive to fluctuating 
river stages. They may be completely dewatered at low 
flows. Side channels are not subject to as high flow velo­
cities as main channels and so the substrate is not scoured 
from these channels as easily. · Water quality in side chan­
nels is similar to that found in the mainstem. 
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• Species Occurrence and Relative Abundance 

Sa 1 mon 

Adult salmon are reported in this reach of the main­
stem during spawning migration. Generally, the migra­
tion period extends from late May into September 
(specific dates are reported in Section 2.2). The 
relative abundance of adult salmon in this reach is 
high because the entire Susitna salmon run must pass 
the 1 ower sections in order to arrive at spawning 
grounds. Population estimates for the number of sal­
mon that migrate to various escapement monitoring 
station~ are given in Table E3.4. 

With the exception of sockeye salmon, the majority of 
Upper Cook Inlet salmon is thought to originate in the 
Susitna drainage and therefore must migrate through 
portions of the reach of mai nstem between Cook In 1 et 
and Talkeetna. 

Juvenile chinook salmon are relatively abundant in 
this reach of the mainstem during winter months. 
Juvenile coho are less abundant and more often associ­
ated with tributary mouth sites. Relative abundance 
of sockeye, chum, and pink juveniles was not assessed 
ADF&G 198ld). 

Other Anadromous and Resident Species 

Other anadromous species reported in this reach in­
clude Bering cisco and eulachon. Bering cisco are 
abundant in the mainstem from August to October (ADF&G 
1982a). Eulachon are reported from Cook Inlet to RM 
48 (Trent 1982). 

All resident species reported for the Susitna drainage 
except for 1 ake trout were reported in this reach or 
the mainstem. Species reported in this reach but not 
other reaches of the Susitna include Bering cisco, 
eulachon and lamprey (ADF&G 198le) • 

. Significance of Habitat 

Salmon 

Part of this reach of mainstem habitat serves as a 
migration corridor for the entire Susitna River salmon 
run. Adult salmon movement during migration periods 
appears to show some relationship to discharge (ADF&G 
1982a). 

Salmon spawning habitat in the mainstem or side chan­
nels of the reach appears to be limited and is compar­
able to the spawning habitat discussed for the Talk­
eetna to Devil Canyon reach. Of the six mainstem or 
side channel spawning sites identified, chum salmon 
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occupied six and coho salmon occupied one (ADF&G 
1981a). No mainstem or side channel spawning was 
observed for chinook, or sockeye salmon. Mainstem and 
side channel spawning habitat is probably restricted 
because of lack of suitable spawning substrate ~nd 

upwelling, which contributes to spawning substrate 
suitability. 

Mai nstem habitat also provides important overwintering 
for chinook and coho salmon juveniles, limited summer 
rearing habitat and a migrating channel for smelt out­
migration • 

•• Other Anadromous and Resident Species 

The mai nstem from Cook Inlet to Ta 1 keetna serves as 
primary overwintering habitat and as an important 
migration channel. Bering cisco and eulachon are ana­
dromous species that use the mainstem as a migratory 
channel from Cook Inlet. Arctic grayling, rainbow 
trout, Dolly Varden, and round whitefish are resident 
fish that use the mai nstem as a migratory channel to 
tributary spawning habitat and as overwintering habi­
tat. The movement from tributaries to the mainstem for 
overwintering has been inferred from capture data 
gathered during the fall and spring near tributary 
mouths. 

Mainstem habitat in this reach provides possible spawn­
ing habitat for at least three species: Bering cisco, 
eul achon and burbot. Although spawning activity by 
Bering cisco may occur throughout the reach between RM 
30-100, three spawning concentrations were i dent ifi ed 
(see Section 2. 2 (b)). Spawning substrates were com­
posed primarily of 1 to 3 inch gravel. 

Burbot and longnose suckers are present in the mainstem 
throughout the year and utilize the mainstem for over­
wintering, spawning, and juvenile rearing. Habitat 
utilization within the mainstem is probably similar to 
that discussed above for the reach of mainstem between 
Talkeetna to Devil Canyon. 

- Slough Habitat 

In general, the sloughs below Talkeetna appear to be less 
dependent on the mainstem Susitna than the sloughs located 
above Talkeetna and Devil Canyon. During periods of 1 ow 
flow, the sloughs are primarily fed by tributaries and 
ground water upwelling and carry clear water. At high 
flows, the sloughs are essentially overflow channels for 
the mainstem and the water in the sloughs becomes quite 
turbid as it assumes characteristics of mainstem water. 
Slough water clears as the mainstem stage drops and turbid 
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water no longer enters at the head. Higher velocities 
associated with higher flows act to flush fine sediments 
from the sl a ugh. Backwaters are created at slough mouths 
when the river stage is high, but disappear at lower 
flows. 

Because they are somewhat independent of mainstem flow, the 
s 1 oughs in this reach may not be affected as severely by 
changes in the magnitude and timing of flow as those above 
Ta 1 keetna • 

• Species Occurrence and Relative Abundance 

•• Salmon 

Chum, sockeye and pink salmon adults were observed in 
slough habitat (ADF&G 1981b). No estimates of 
relative abundance were made for salmon that use 
slough habitat in this reach. 

J u veni 1 e sa 1 man occurrence and re 1 at i ve abundance in 
slough habitat is expected to be similar to that 
reported for the Talkeetna to Devil Canyon reach. 
Chinook juveniles are relatively abundant in slough 
habitat during winter and less abundant during summer. 
Juvenile coho are less abundant in slough habitat than 
in tributaries throughout the year (ADF&G 1981d). 

Resident Fish 

Occurrence and re 1 at i ve abundance of adult resident 
species in this reach of slough habitat is similar to 
that discussed for the Talkeetna to De vi 1 Canyon 
reach. The majority of resident species are present 
and relative abundance is highest beginning in late 
summer and continuing throughout winter. Adult 
residents that are most abundant in slough habitat 
during summer include burbot, longnose sucker and 
rainbow trout (ADF&G 1981e). 

Previa us studies indicated that juvenile whitefish, 
gr ayl i ng and rainbow trout were abundant in s 1 a ugh 
habitat during late summer (Friese 1975) • 

• Significance of Habitat 

Salmon 

Based on spawning surveys upstream from Talkeetna, 
slough habitat in this reach probably serves as 
spawning habitat for chum/sockeye and pink salmon. 
Factors that may contribute to the suitability of 
sloughs as spawning habitat are discussed for the 
Talkeetna to Devil Canyon reach. 
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Slough habitat may also serve as important rearing and 
overwintering habitat for juveni 1 e chi nook and coho 
salmon. The importance of sloughs as juvenile over­
wintering and rearing habitat may be related to 
factors discussed above for the Ta 1 keetna to De vi 1 
Canyon reach • 

•• Resident Species 

The significance of slough habitat is similar to that 
discussed for the reach between Talkeetna to Devil 
Canyon. Slough habitat in this reach is utilized as 
overwintering habitat for adult rainbow trout, gray-
1 i ng and whitefish; year-round habitat for adult bur­
bot and longnose sucker; and as rearing habitat during 
late summer for juvenile whitefish, grayling and rain­
bow trout. The importance of sloughs as overwintering 
habitat is related to the same factors as discussed 
above for juvenile salmon species in the Talkeetna to 
Devil Canyon reach. No spawning sites were reported 
in the sloughs of this reach (ADF&G 1981e). 

- Tributary Habitat 

• Species Occurrence and Relative Abundance 

Sa 1 man 

All of the salmon species present in the Susitna 
drainage were observed in tributaries within this 
reach. Results of previous studies by ADF&G (1980a 
and 1980b) and 1981 surveys in tributaries upstream 
from Talkeetna indicate that the relative abundance of 
spawning for all salmon species in this reach occurs 
in tributaries. 

Species occurrence and relative abundance of juvenile 
salmon in tributaries or at tributary mouths varies by 
season and by species. Results of studies . to date 
indicate: 

Juvenile chinook salmon are most abundant at tribu­
tary mouth sites during summer; tributary sites 
accounted for 95 percent of all juveni 1 es captured 
in this reach. During winter, juvenile chinook were 
less abundant and were captured near tributary 
mouths. 

Juvenile coho were relatively abundant at tributary 
mouth sites during both summer and winter. 
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Resident Species 

All resident species except for burbot, longnose 
sucker, and lake trout were most abundant in clear 
water tributaries and at mouths of clear water tribu­
taries during summer. Information of winter distribu­
tion and abundance indicates that few resident fish 
overwinter in tributary habitat • 

. Significance of Habitat 

Salmon 

Tributary habitat serves as primary spawning habitat 
for all salmon species occurring in this reach. 

Based on escapement counts and population estimates at 
monitoring stations along the mainstem, tributaries in 
this reach provide the majority of spawning habitat 
for chinook, coho, and pink salmon in the Susitna 
drain age. 

Other Susitna River investigations have revealed that 
all adult salmon mill to some degree in the mainstem 
and that it is not uncommon to find adult salmon in 
the mainstem well upstream of their spawning dest ina­
tion (ADF&G 1974 and ADF&G 1975). 

Tributary habitat in this reach also supports rearing 
and summer feeding habitat for juvenile chinook and 
coho salmon. Sites associated with tributary mouths 
appear to provide particularly important rearing areas 
for juveni 1 e chinook and coho salmon. Occurrence of 
age 0+ coho was particularly high at tributary mouth 
sites during summer. In addition, tributary mouth 
sites in these reaches appeared to provide overwinter­
ing habitat for juvenile coho salmon. 

Other Anadromous and Resident Species 

Tributary habitat in this reach, similar to the Talk­
eetna to Devil Canyon reach, apparently provides 
spawning habitat, juvenile rearing areas, and summer 
feeding habitat for rainbow trout, Arctic grayling, 
round whitefish and Dolly Varden (ADF&G 1981e). In 
general, these fish migrate dudng spring (early fall 
for Dolly Varden) from the mainstem or slough habitat 
to clear water tributaries to spawn. Once spawning is 
completed, fish move into favorable tributary habitat 
for rearing and summer feeding. As freeze-up begins, 
fish migrate from tributaries to the mainstem or 
deeper pools near the mouths of tributaries. Habitat 
characteristics that influence grayling distribution 
and abundance within tributary habitat are discussed 
above for the impoundment reach in Section 2.3(a). 
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(c) Streams of Access Road Corridor 

( ; ) 

( i i ) 

Stream Crossings 

The access road to the Watana and Devil Canyon damsites will 
depart from the Denali Highway and proceed south to Watana. 
From there, the road will traverse the north side of the 
Susitna River to the Devil Canyon dam site. A railroad spur 
from Go 1 d Creek wi 11 connect to Dev i 1 Canyon. The access 
road corridor contains at least 37 streams and rivers in 
both the Nenana and Susitna River drainages. 

From the Denali Highway to Watana, the road will cross Lily 
Creek, Seatt 1 e Creek and Brushkan a Creeks, as we 11 as numer­
ous unnamed streams. These streams are tributaries of the 
Nenana River, which supports populations of grayling, 
northern pike, whitefish, burbot, and slimy sculpin in this 
reach. Tributary streams are assumed to contain at least 
grayling and sculpin. 

The upper reaches of Deadman Creek wi 11 also be crossed by 
the Watana access road. This creek is a tributary of the 
Susitna River and is considered important grayling habitat. 

Between the Watana and Devil Canyon dam sites, the access 
road wi 11 cross Tsusena and Dev i 1 Creeks. The streams con­
tain grayling and may contain cottids, whitefish, longnose 
sucker~ and Dolly Varden. 

The road will cross the Susitna River approximately 2 miles 
below the Devil Canyon dam site. Salmon and probably gray-
1 ing, whitefish, cottids and longnose suckers occur in the 
vicinity of the crossing. The habitat in this reach of the 
Susitna is considered less productive than in reaches 
further downstream. 

The railroad between Devil Canyon and Gold Creek will cross 
Jack Long Creek and Gold Creek. Jack Long Creek contains 
pink, coho, chinook, and chum salmon. Gold Creek has been 
documented to contain chinook salmon {ADF&G l982c). Three 
unnamed tributaries of the Susitna River will also be 
crossed. These most likely do not contain fish due to their 
step gradients, but they are considered important sources of 
clear water to sloughs 19 and 20, which are salmon spawning 
areas. 

Streams Adjacent to Road Corridors 

In addition to crossing streams, the access road will par­
a 11 el some streams, part i cul arl y Deadman and Jack Long 
creeks. The fisheries resources of both are described in 
Section 2.4(a) above. Devil Creek also will be paralleled 
by the access road for some distance. 
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(d) Streams of the Transmission Corri dar 

Transmission 1 ines will be built from Watana and Devil Canyon to 
Gold Creek a.nd from there to Anchorage and Fairbanks. From Watana 
to Gold Creek, the transmission line route is primarily south of 
the Susitna River. 

Resources of this segment are described in Commonwealth et al 
(1982). At least 27 major salmon streams including Willow Creek,. 
Kashwitna River, Talkeetna River, Chulitna River and Indian River 
will be crossed by the intertie and, presumably, by the additional 
lines to be built in conjunction with the Susitna hydroelectric 
project. Many of the streams are likely to contain grayling, 
rainbow trout, Dolly Varden and cottids in addition to salmon. 

South of Wi 11 ow, the transmission 1 ine wi 11 be routed between the 
Sus itna River and the Parks Highway for much of its 1 ength. It 
will cross Fish Creek and the Little Susitna River as well as many 
unnamed streams. The Little Susitna is a productive fish stream 
and contains coho, pink, chinook, chum and sockeye salmon, as well 
as rainbow trout, Dolly Varden and grayling. Fish Creek is known 
to support chinook, sockeye and coho salmon and possibly rainbow 
trout. The unnamed tributaries to the Susitna River most likely 
provide salmon spawning habitat. 

The transmission 1 ine crosses the Knik Arm and proceeds east and 
south to the University power substation. Knik Arm serves as a 
migration corridor for five species of Pacific salmon as well as 
other anadromous species such as eul achon and lamprey. The trans­
mission line will skirt Otter Lake, which is stocked with rainbow 
trout, and will cross Fossil and Ship Creeks. Fossil Creek is not 
considered a fish stream. Ship Creek supports populations of 
pink, chum, coho, sockeye, and chinook salmon as well as Dolly 
Varden and rainbow trout, but due to the heavy development along 
its reaches, it is not considered prime fish habitat. 

North of Healy, the transmisson line will cross at least 50 creeks 
and rivers including the Nenana and Tanana Rivers. These are two 
of Alaska's major rivers and provide habitat for salmon, grayling, 
whitefish, suckers, burbot, cottids, northern pike and inconnu. 

Panguingue Creek has been documented to contain coho salmon, Dolly 
Varden and grayling (Tarbox et al. 1978a, 1978b). The streams in 
the Little Goldstream vicinity are not considered to be important 
fisheries habitat due to their step gradients. While many of the 
streams go dry in the summer, some do support grayling populations 
near their mouths. L itt 1 e is known about the other streams that 
will be crossed in this segment. 
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2.3 - Anticipated Impacts To Aquatic Habitat 

Construction and operation of the proposed Susitna Hydroelectric 
Project would result in both beneficial and detrimental effects on the 
aquatic habitat and associated fishery resources in the Susitna Basin. 
Many of the potential adverse effects can be avoided or minimized 
through design and/or operation of the project, as will be described 
in Section 2.4. This section. examines the potential effects of the 
project as proposed in Exhibit A and addresses the impacts 1 ikely to be 
sustained as a result· of project construction, reservoir filling, and 
operation of Watana and De vi 1 Canyon dams. Si nee the project is a 
staged development, impacts to the aquatic habitat are presented by 
project stage, phase and river segment. The discussions focus on 
important anadromous and resident species, with 1 esser attention being 
given to other fishery resources. 

In this section the term ~impact~ refers to an effect on fish or utili­
zation of aquatic habitats resulting from project-induced changes in 
the physical character i sties of the environment. Impacts refer to 
effects that are both positive and negative. The project may alter 
phys ica 1 characteristics of the aquatic environment that do not effect 
fishery resources, but these changes are not considered to be impacts. 

The description of anticipated impacts presented below is a generic 
statement addressing the types of impacts that have occurred in similar 
projects or are likely to occur under the various developmental stages 
of this project. It is based on available baseline information on the 
biology of the Susitna River fishery resources, predicted changes in 
physical characteristics, and effects of habitat alterations from 
similar activities in other basins as found in the literature. The 
discussion represents the collective understanding of the physical 
processes, habitat relationships and likely response of fishery re­
sources. Many of the statements are speculative in nature and as yet 
are unsupported by specific project reports. Data collection and 
analysis programs currently planned or in progress will provide the 
basis for a quantitative impact analysis and mitigation plan. 

The majority of the anticipated impacts resulting from the project are 
associated with construction and operation of Watana Dam. Impacts of a 
lesser magnitude would likely be sustained as a result of the addition 
of the Devil Canyon Dam. Watana stage of the project waul d be con­
structed first and waul d alter the character of the aquatic environment 
downstream of RM 238, the upper most extent of the reservoir. The mag­
nitude of change in aquatic habitats below the damsites decreases as 
the distance from the damsites increases. Alteration of the character 
of existing aquatic environment would be most notable within the im­
poundment and the 50 mi 1 e reach between the dams i tes and Ta 1 keetna. 
Lesser changes are anticipated in the 100 mile reach from Talkeetna to 
Cook Inlet. Impact issues are generally same in different reaches. 
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Secondary impacts to aquatic habitat are anticipated to arise during 
dam construction. Most of these potential impacts can be avoided 
through careful design and siting and by employing good construction 
practices. 

(a) Anticipated Impacts to Aquatic Habitat Associated with Watana Dam 

(i) Construction of Watana Dam and Related Facilities 

The analyzed construction effects are those that caul d 
potenti a·lly result in changes to the fishery resource. 
These fall into three major areas of construction related 
activity. 

- Effects of permanent or temporary alterations to water 
bodies (i.e., dewatering, alteration of flow regime, or 
alt~ration of channels); 

- Changes in water quality associated with the above (such 
as spills and effluent discharges; and 

-Direct effects of the construction activities (i.e., 
blasting, use of chemicals, noise, etc.). 

Table £.3.14 summarizes a number of the individual con­
struction activities that reasonably caul d be expected to 
occur during the construction period. Each is classified 
under one of the above three categories with the potential 
direct effects that activity may have on the waterbody. 

- Watana Dam 

The construction of the proposed Watana Dam consists of 
those activities occurring from initial site preparation 
to fi 11 i ng the reservoir. The proposed dam wi 11 · consist 
of a fill structure constructed at RM 184 of the Susitna 
River. The fill will be approximately 0.75 miles wide, 
0.75 long and 88.5 ft high. Over 63 million cubic yards 
of material will be used to construct the dam. 

Prior to construction of the main fill structure, access 
will be provided and site clearing activities begun. 
During this period housing, administrative and transpor­
tation facilities will be required in the site area. 
Heavy equipment wi 11 be brought to the site and construc­
tion material will be stockpiled in the immediate site 
area. In addition, instream construction of two coffer­
dams will be completed. The two cofferdams will surround 
the area of the main dam construction. One dam will be 
built upstream from the dam site and the other downstream 
(refer to Figure Ex hi bit F). The upstream dam will be 
approximately 800 ft long and 450 ft wide, the downstream 
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dam wi 11 be 400 ft 1 ong by 200 ft wide. Water blocked by 
the upstream cofferdam wi 11 be diverted into two 38-ft 
diameter, concrete tunnels about 4100 ft long. These 
will be constructed during a two-year period (1985-1987) 
and will remain in place until the reservoir filling 
phase begins. 

The construction of the proposed dam wi 11 have a number 
of effects on the river and its biota. Some effects will 
be the direct result of construction activities, other 
effects will result from alteration of the river environ­
ment during construction. Some effects will be temporary, 
only occurring during certain periods of construction 
activity and others will be of longer duration. 

Alteration of Water Bodies 

The greatest alteration of aquatic habitat during con­
struction of Watana Dam will occur at the dam site and 
in the Tsusena Creek material site. Other material 
sites wi 11 be 1 ocated in the impoundment zone at the 
construction site. At the construction site, the 
Susitna River is approximately 300 to 400 feet wide in 
a confined valley. The river bottom is sand, gravel 
and boulders; no tributaries enter the Susitna at this 
point. The first major phase of water body alteration 
is the installation of two cofferdams. The area will 
be permanently dewatered. Burbot, sculpins, and long­
nosed sucker may occupy the dam site during the open 
water season. Grayling may overwinter here (ADF&G 
1981f). These fish would be displaced to adjacent 
habitats by construction activity. 

The movement of fill materials and the actual process 
of construction of the fill dam are potential contribu­
tions to turbidity and siltation. During transport of 
63 million cubic yards of fi.ll material used in con­
structing the dam, a small percentage may be released 
to the mainstem Susitna River. Since even a small 
percentage of the 63 million cubic yards represents a 
large amount of material, there is a potential for 
turbidity and siltation impacts from that source. In 
addition, there is a potential for silts to erode from 
fi 11 stockpiles and from the dam fill itself. The 
release of these materials can potentially alter the 
nearby aquatic habitats during dam construction and may 
result in fish avoidance of the area. These is also a 
potential for the release of suspended silts downstream 
of the dam site through the diversion tunnels leading 
downstream. 
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The construction of the dam and the presence of the two 
cofferdams surrounding the dam site requires the con­
struction of two diversion tunnels to divert water past 
the construction area~ Construction of the two tunnels 
will require extensive excavation and production of 
concrete. These excavation impacts have been addressed 
above and concrete production impacts will be discussed 
below. 

Construction and operation of the diversion tunnels may 
lead to the entrainment of fish into the tunnels and 
transport below the dam site. Water velocities within 
the tunnel wi 11 serve as a barrier to fish passage 
upstream. In addition, if river transport mechanisms 
move rocks and other materials into the tunnels, or if 
the tunnels are not smooth, fish may be damaged or 
abraided while moving downstream through the tunnels. 
Experiments with fish transport indicate that fish are 
adversely affected when exposed to velocities in excess 
of 9.0 ft/sec (Taff et al. 1975). 

Tunnel velocities are expected to exceed 18 fps during 
much of the summer. Si nee few fish are expected to 
occupy this area in the summer, little impact is 
expected. During the winter, the gate will be partial­
ly closed to create a head pond approximately 50 ft 
deep. Entrance velocities of the tunnel are expected 
to be in excess of 20 fps. The creation of the head 
pond in conjunction with velocities of this magnitude 
are expected to adversely affect overwintering resident 
populations. Grayling and other residents move into 
mainstem habitat to overwinter and physical conditions 
within the head pond will provide substantial over­
wintering habitat. Entrance velocities of 20 fps would 
entrain fish into the tunnel resulting in fish 
mortality. 

Tunnel operation may cause scouring due to high veloc­
ity discharges at the downstream end of the tunnels. 
This could result in removal of smaller gravels~ sands 
and silts from the immediate area of the tunnel dis­
charge. The velocities will also tend to deter fish 
from entering the area immediately downstream of the 
tunnel (Bates and VanDer Walker 1965, Stone and Webster 
1976). 

Changes in Water Quality 

There are a variety of water quality impacts that could 
potentially occur during construction of Watana Dam. 
These generally i nvo 1 ve the discharge of run-off and 
effluents. Peters (1978) notes that under present en-
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vironmental legislation and by use of current engineer­
ing practices, most impacts due to such discharges can 
be mitigated, if not eliminated altogether. Mitigative 
treatment techniques will reduce the potential for 
impacts from these sources. 

Mud-laden waters from collected run-off and from ex­
cavation of facilities, such as the two tunnels, could 
represent a considerable source of silt and turbidity 
to the river. Holding ponds will be used for sedimen­
tation of suspended silts prior to discharge to reduce 
potential impacts. 

The primary change in water quality that may occur from 
Watana Dam construction is increased turbidity. This 
would be produced by the increased erosion resulting 
from dam construction activities. Increases in turbi­
dity would vary with the type and duration of construc­
tion activity and may be a severe local condition, but 
would not be expected to produce a wide-spread detri­
mental effect upon aquatic habitat in the Susitna 
system. Temperature, dissolved oxygen, nitrogen 
concentration and other water chemistry parameters are 
not expected to be affected, a 1 though minute increases 
in trace metals could occur due to leaching from 
exposed soi 1. 

Increased turbidity can reduce visibility and decrease 
the ability of sight-feeding fish to obtain food (Hynes 
1966 and Pentlow 1944). This represents a potential 
decrease in feeding habitat. Many salmonids will avoid 
spawning in turbid waters. Many fish will avoid tur­
bidity and turbid areas. Turbidity originating from 
these sources is often temporary, and associated only 
with actual clearing activities and rainfall events. 

Siltation (sedimentation) is also associated with these 
activities. There is a considerable amount of litera­
ture dealing with these effects (Burns 1970; Shaw and 
Maya 1943; Wandard Stanford 1979) particularly the 
effect on spawning and incubation. A general conclu­
sion reached by a review of the literature (Dehoney and 
Mancini 1982) is that siltation and turbidity impacts 
have their greatest adverse impacts on the immobile 
eggs and relatively immobile larval fish. In general, 
siltation can cause significant losses of incubating 
eggs and fry in redds in the areas affected, part i cu­
larly by interferring with oxygen exchange in the 
redds. Areas of upwelling flow would tend to be im­
pacted to a lesser extent that others. Only resident 
fish are found in this reach potentially affected. 
These could potentially include Dolly Varden, Arctic 
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grayling, round whitefish, and similar species. 
Release of suspended materia 1 s can a 1 so affect other 
water quality parameters including dissolved oxygen, 
BOD, trace metals, pH, and other water quality 
parameters (Pierce et al. 1970). 

The production of concrete for tunnel lining, facility 
construction and grouting can result in the production 
of concrete batchi ng waste to be discharged. Peters 
(1978) points out that the discharge of this waste, if 
untreated, could lead to detrimental effects on the 
fish populations and habitat. A particular problem 
with this waste is the need to adjust its pH ( 10+) 
prior to discharge. 

Spills are generally short duration events, but which 
may have severe impact depending upon the substance 
spilled. Any substance used around the site or waste 
produced on-site caul d potentially be spi 11 ed into a 
water body. It is 1 ikely, however, that substances used 
in large quantities and over greater areas, including 
fuels and lubricating oils, would be more likely to be 
involved in spills. Diesel oil will be used in large 
quantities and will need to be stored in large quanti­
ties on-site. New and used lubricating oils will also 
be commonly used. There is a great deal of literature 
(USEPA 1976; AFS 1979) describing deleterious effects 
caused by oils and waste oils. Aromatic compounds in 
oils are particularly toxic. Trace metals in waste oil 
may require the handling of waste oi 1 as a hazardous 
waste under 40 CFR 261-265). If more than 10,000 gal­
lons are stored on site an SPCC plan would be required 
under the Clean Water Act and pro visions for spi 11 
control would be required on site. Solvents, while 
probably present in much smaller quantities than petro­
leum products, are usually considerably more toxic to 
aquatic life. Other chemicals of concern could include 
antifreeze, hydraulic oil, grease and paints among 
others. 

In general, spills will be most serious if they occur 
in areas of high biological activity and are not dissi­
pated quickly, or if a large area of the waterbody is 
affected. 

The number of factors that wi 11 affect the severity of 
spill impact on fish are: 

- The substance spilled; 
- The quantity spilled; 
- The biota present; 
- The life stages present; 
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- The season; 
- Mitigation and clean-up; and 
- Frequency of spi 11 s in that area. 

As in the case of siltation and turbidity, the less 
motile life stages are most likely to be impacted, 
juveniles and adult fish can usually leave an affected 
area. Due to increased fish motility and ability to 
clean-up spills in winter, spills have the potential 
for greater impacts in winter. 

It should be noted that the use of good engineering' 
practices, and a thorough SPCC plan can greatly reduce 
or avoid the potential for such impacts • 

• Direct Construction Activities 

Floodplain gravel mining has the potential to adversely 
affect aquatic habitats. The a 11 uvi a 1 fans at the 
mouths of Tsusena Creek and Cheechako Creek and the 
mai nstem Susitna River are the only proposed fl oodpl ai n 
material sites. These sites will be operated in accor­
dance with guidelines set forth in Joyce, Rundquist and 
Moulton (1980). Tsusena Creek will be rehabi 1 itated 
according to the same set of guidelines, but the 
Cheechako Creek and Susitna River sites will not be­
cause they will be inundated by the reservoir. Anti ci­
pated impacts from gravel removal operations include 
increased turbidity due to erosion and minor instream 
activities, introduction of small amounts of hydrocar­
bons from equipment and the possibility of accidental 
spills. These impacts are expected to be temporary and 
not expected to last beyond site operation. A long-term 
impact to aquatic habitat is expected at the mouth of 
Tsusena Creek. The volume of material to be removed 
will result in a large pit that will become filled with 
water. This pit will result in increased lentic habi­
tat in exchange for lost riparian and upland habitat. 

Direct construction activities include activities that 
can be expected to occur throughout the construction of 
the dam. These activities, for the most part, will not 
necessarily be confined to limited areas. 

During construction, some of the first activities to 
take place wi 11 include the clearing of areas, con­
struction of access roads, stockpiling of construction 
materials and fuel, movement of heavy equipment,and 
construction of support facilities. The construction 
of support facilities and access roads are discussed 
below. The activities that will take place, both for 
support facility construction and other construction 
will include cutting and clearing in areas adjacent to 
and near the stream banks. 
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Removal of cover vegetation will potentially cause a 
number of effects. One effect of the removal of cover 
is to increase the potential for greater run-off, 
erosion, increased turbidity and increased dissolved 
solids (Likens et al. 1970, Boreman et al. 1970 and 
Pierce et al. 1970). These effects are well documented 
for many types of construction. The extent of poten­
tial impacts is directly related to the use of mitiga­
tive practices to control erosion and run-off induced 
sedimentation and turibidity. This is discussed under 
mitigation in Section 2.4. Without the use of proper 
mitigative practices, erosion and run-off could greatly 
increase turbidity in affected areas and result in 
sedimentation both locally and in areas downstream. 

Removal of bank cover will also tend to affect temp­
erature by exposing bank areas to direct sunlight. In 
addition, the removal of bank cover may also increase 
the exposure of fish to terrestrial predators, and/or 
lead to a decrease in their populations (Joyce, 
Rundquist and Moulton 1980a). 

The a per at ion of heavy machinery in streams wi 11 be 
reduced through the use of arched culverts to provide 
passage across streams, however, some i nstream use of 
heavy machinery is inevitable. The primary effect of 
heavy machinery wi 11 be increased siltation and turbid­
ity. The extent of potential impacts due to siltation 
and turbidity wi 11 be dependent upon the extent of 
machinery a per at ion and the substrate of the streams 
affected (Burns 1970}. Smaller substrates tend to be 
most affected (Burns 1970); however, effects are also 
dependent upon stream flows in the local area. If 
velocities are sufficiently high, deposition of sus­
pended si 1 ts stirred up by the machinery w"ill not occur 
1 ocally and the effects caul d be minor (Shaw and Maga 
1943). Since velocities can be expected to vary sea­
sonally, the potential for impacts can be expected to 
vary seasonally as we 11. Impacts due to machinery 
induced siltation and turbidity will tend to be of a 
more temporary nature than that described for cleaning 
of banks. Potential spills of fuel or other hydrocar­
bons are discussed under Water Quality above. 

Current construction plans do not require any in-stream 
b 1 asti ng. Blasting is plan ned for areas 500-600 ft 
from streams as a means of reducing the impacts nor­
mally associated with blasting near streams (Joyce, 
Rundquist and Moulton 1980a). A review of the effects 
of blasting on aquatic life (Joyce, Rundquist and 
Moulton 1980b, Appendix G) indicates that effects from 
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such blasting would probably not be lethal (at least 
with charges of less than 200 kg of TNT). Blasting 
effects include increased turbidity and siltation due 
to loosened soils and dust (see effects described 
above). The extent of such effects waul d be dependent 
upon local conditions and extent of blasting. 

The transmitted shock waves from the blasting, while 
probably not lethal, will disturb the fish and at least 
temporarily displace them from areas near blasting 
activity. This type of behavior is well documented for 
a variety of noise sources (VanOerWalker 1967, 
Latvaitis et al. 1977 and USEPA 1976). 

Some excavation is expected to be associ a ted with the 
construction of Watana Dam and facilities. Excavation 
may be specifically expected in conjunction with cof­
ferdam installation, installation of the diversion 
tunnels and installation of culverts. The effects of 
excavation are essentially similar to those of instream 
operation of heavy machinery, but with greater release 
of sediments and turbidity in the stream. Excavation 
effects will probably involve a greater degree of 
impact to 1 ocal habitats than previously discussed. 
Some excavated areas wi 11 be permanently 1 ost as fish 
habitat due to replacement of the habitat. Other areas 
will be temporarily altered as discussed above. 

Overall, all impacts causing changes in habitat due 
to siltation and turibidity will be of a temporary 
nature. The duration of the change wi 11 be dependent 
upon the amount of material released, local flow con­
ditions and the time of year (flow regime) it occurs. 
For major releases of material it may require the 
passage of an entire water-year for conditions to be 
restored (Dehoney and Mancini 1982). 

As part of the construction activities, water will be 
diverted from the streams in the construction area to 
be used for dust control, drinking water, fire-fighting 
water, sanitary water, concrete batching, and wet 
processing of gravel among other uses. The diversions 
wi 11 probably be accompl i.shed by pumping from 1 a cal 
stream segments and intakes will be designed to avoid 
fish impingment and entrainment. 

- Watana Camps, Village andAirstrips 

• Construction and Operation of Camps, 
Village and Airstrips 

During peak construction activity for Watana Dam, 
facilities to house between 4000 to 4800 people are 
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anticipated (see Exhibit A, Section 1.13). The 
facilities will be located in close proximity to the 
construction site. The construction camp will be 
1 ocated near Deadman Creek about two miles from the dam 
and the construction/permanent village will be within a 
mile of the dam site. Each deve 1 opment will occupy 
approximately 170 acres. The permanent townsite wi 11 
encompass a small (approximate 25 acre) 1 ake. The 
water source for both camp and village will be Tsusena 
Creek. Sewage wi 11 be treated and the effluent dis~ 

charged into Deadman Creek. Utilidors will connect the 
vi 11 age and camp to the water and sewage treatment 
facilities. 

Alteration of Water Bodies 

Alteration of water bodies from the construction of 
camps and related facilities will be confined to the 
immediate area of the development. Few adverse im­
pacts are anticipated. Gravel or other material 
required for facilities construction will be mined 
from upland sites that will be operated and rehabil­
itated to minimize erosion. Project facilities will 
be located 500 ft from water bodies to minimize the 
potential of increased sediment input to water­
bodies. 

Water will be withdrawn from Tsusena Creek near RM 6 
for domestic use in the camp and permanent village. 
An estimated 1.5 cfs will be required to meet peak 
demands in both the construction camp and permanent 
village. This represents less than one percent 
reduction in flow during the open-water season and 
1 itt 1 e impact is expected to result from decreases 
of this magnitude. An 8 percent reduction is ex­
pected during the winter period. Since few fish are 
expected to overwinter in Tsusena Creek, this is not 
expected to adversely affect fish populations. 

The vi 11 age is proposed to be built around a 1 ake. 
Erosion from the site could enter this water body 
during construction • No fish are believed to live 
in this lake. The impacts resulting from con­
struction of camps and related facilities are an­
ticipated to be confined to the immediate area of 
development. 

Water Quality Changes 

Due to the presence of a large construction force in 
the area, sanitary waste wi 11 be treated and dis­
charged. The extent of treatment of sanitary waste, 
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its volume, and the point of discharge will control 
the extent of potential impact {see Chapter- 2 for 
discussion of treatment techniques). Wastewater 
effluents can affect BOD and therefore dissolved 
oxygen, pH, nutrients, trace metals, and buffering 
of the receiving water. This can affect the water 
quality of the fish habitat (USEPA 1976; AFS 1979; 
Hynes 1966). 

No disruption of fish populations are expected 
during camp and vi 11 age construct ion,because there 
are no fish habitats in the vicinity of these 
activities. 

Storm drainage, oily water run-off and fuel spills 
are expected to occur at both the camp and the 
village, but it is not likely that oily and silty 
water wi 11 reach Ts usena and Deadman creeks because 
the developments are nearly one half mile from the 
creeks. The small lake within the town limits will 
be more susceptible to intrusions of oily water, 
storm drainage and fuel spills. 

Indirect Construction Activities 

Operation of the camps will result in increased 
access to an area that has previously experienced 
little fishing pressure. The areas potentially 
affected waul d be those stretches of Deadman and 
Tsusena Creeks and the Susitna River that are easily 
accessible by foot from the camps and the dam site. 
Studies on these streams have indicated a relatively 
high percentage of 11 0lder" age group grayl ings (up 
to 9 years) {ADF&Gf). Sport fishing may. remove 
larger, older fish, resulting in a change in the age 
distribution of the population. 

{ii) Filling Watana Reservoir 

Filling of Watana Reservoir will impact aquatic habitats 
both up and downstream of the dam. The 9. 5 mi 11 ion acre 
foot reservoir is expected to take approximately three 
spring runoff periods to fill. The length of time required 
to fi 11 Watana Reservoir depends on the amount of runoff 
that occurs during the filling perod. If low-flow years 
occur, filling will be extended for an additional spring 
runoff period. Table E.3.17 presents the flows expected 
during reservoir filling at Gold Creek Station under median 
flows. Expected flows at Gold Creek exceed the flow regime 
proposed during reservoir filling in all but the second 
year of fi 11 i ng where the required flows are provided. 
Impacts to downstream fisheries are summarized in Table 
E3.16a. 
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During filling, downstream releases will be made through 
one of the diversion tunnels. This will be a low level 
outlet with 1 imited capabi 1 ity to control downstream water 
temperatures. 

- Watana Reservoir Inundation 

Filling Watana Reservoir will inundate 59 sq mi. This 
area contains 54 miles of Susitna River mainstem habitat 
and 28 miles of tributary habitats that waul d be con­
verted from lotic to lentic systems with accompanying 
changes in hydraulic characteristics, substrate, turbid­
ity, temperature and nutrient levels. These changes may 
result in a shift in species composition in the area. 

Preliminary population estimates indicate that the im­
poundment area support at 1 east 10,000 Arctic grayling 
greater than 6 inches (ADF&G 1981f). In addition to 
grayling, the impoundment area has populations of burbot, 
longnose sucker, whitefish, and Dolly Varden {ADF&G 
1981f). 

Reservoir filling will begin in May with the spring run­
off flows. Table E.3.15 presents water surface elevation 
of the reservoir and rates of fi 11 i ng for Watana Reser­
voir. The greatest changes in water surface elevation 
and the most significant impacts will occur during the 
first year. During May of the first year, the water 
surface elevation of the reservoir will rise an average 
of 5 ft per day reaching a depth of approximately 165 ft 
by the end of the month {an elevation of 1625 ft). In­
creases in water surface elevation of 3 ft and 4 ft per 
day are predicted in June and July, respectively. At the 
end of the first year, the reservoir wi 11 encompass an 
area of approximately 13,000 acres. It is expected to 
have a surface elevation of 1875 ft and depths of 425 
ft • 

• Mainstem Habitats 

Impoundment of the Sus i tna River by Watana Dam waul d 
alter the physical characteristics of mainstem habitats 
and consequently affect the associated fishery re­
sources. Bur bot, 1 ongnose sucker and whitefish gener­
ally occupy mainstem habitats year-round. Arctic gray-
1 ing use mainstem habitats for overwintering (ADF&G 
1981f). Mainstem habitats would be eliminated in the 
impoundment and replaced by a reservoir environment. 
The physical characteristics expected to occur in the 
reservoir are presented in Chapter 2. 
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During the open-water season, mai nstem habitats are 
uti 1 i zed by bur bot. Longnose sucker and whitefish 
generally occupy mainstem habitats only in the vicinity 
of tributary mouths (ADF&G 1981 f). Si nee these fish 
are generally associated with habitats similar to those 
that may be present in the reservoir, conditions within 
the reservoir during filling are not expected to 
adversely affect these species. Bur bot, 1 ongnose suc­
ker, and whitefish are found in glacial lake environ­
ments in southcentral and southwestern Alaska (Bechtel 
Civil and Minerals, Inc. 1981; Russell 1980). These 
species are expected to utilize reservoir habitats 
year-round. 

Whitefish and burbot spawning areas may be 1 ocated in 
mai nstem habitats near tributary mouths. These areas 
would be inundated during the first year of filling, 
probably eliminating their habitat value. Since the 
habitat in the vicinity of tributary mouths would be 
changing rapidly, it is unlikely that stable spawning 
areas (similar to those presently existing) would 
develop during reservoir filling. The loss of spawning 
habitat is expected to adversely affect burbot and 
whitefish production in the proposed impoundment. How­
ever, since the water surface elevation in the reser­
voir remains constant during spawning and incubation 
periods for both burbot and whitefish, any spawning 
that does take place would probably not be adversely 
affected during reservoir filling. 

The reservoir is expected to increase the amount of 
overwintering habitat avai 1 able in this reach. Water 
depth, water quality, and food availability may be 
critical factors associated with overwintering habitat 
(Bustard and Narver 1975; Tripp and McCart 1974; Tack 
1980). The reservoir is expected to provide adequate 
depth and water quality conditions for overwintering 
fish. At the end of the first year of fi 11 i ng, water 
depths would exceed 400ft. Turbidity levels of the 
impoundment are expected to be suitable for fish al­
though slightly higher than existing winter turbidity 
levels in the mainstem Susitna River. Particles less 
than 5 microns in diameter are expected to remain in 
suspension (Chapter 2). Fish in the project area may 
overwinter in lakes where available, or in mainstem 
habitats. Other studies report fish move to lake hab­
itats with suspended glacial flour for the reservoir 
for overwintering (Russel 1976 de Brugan and 1'.1cCart 
1974). The reservoir will have a surface area of 
approximately 59 square miles, which greatly increases 
the amount of habitat having suitable conditions for 
overwintering fish. The increase in overwintering 
habitat may have a beneficial impact on fishery re­
sources of the upper Susitna basin. 
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Winter reservoir water temperatures may increase the 
quality of overwintering habitat in the upper Susitna 
Basin. Reservoir temperatures in the top 100 ft are 
expected to be in the range of 1 to 2°C (Chapter 2). 
Winter. water temperatures in mai nstem habitats in the 
proposed impoundment area are near 0°C. These warmer 
water temperatures may benefit fish. Our i ng the winter 
of 1981-1982, fish appeared to seek out water with 
warmer temperatures in the lower Susitna River~ Other 
investigators have reported fish occupying warmer water 
areas in the winter (Umeda et a 1. 1981). 

Aquatic studies in progress will provide further infor­
mation to characterize and quantify the effects of a 
reduction in spawning habitat and an increase in over­
wintering habitat. 

Longnose sucker and grayling generally spawn in tribu­
tary habitats during 1 ate spring (Morrow 1980). The 
reservoir is expected to be fi 11 i ng rapidly at this 
time of year, perhaps 5 ft per day. Spawning areas in 
tributary habitats may be inundated before embryo 
development is complete • 

• Tributary Habitats 

Filling Watana Reservoir will inundate portions of six 
tributaries (Table E.3.16) including Deadman~ Watana, 
Kosina, Jay and Goose Creeks and the Oshetna River. 
All of these tributaries support grayling populations. 
Grayling that depend on habitats inundated by the 
reservoir waul d probably be 1 a st. Portions of these 
tributaries that waul d be inundated provide spawning 
and summer feeding areas for grayling. 

The initiation of reservoir filling in May 1992 co­
incides with grayling spawning activities. In the 
project area Arctic grayling spawn in the clear water 
tributaries during spring break-up and the embryos take 
approximately 11 to 21 days to develop (Morrow 1980). 
Most of the spawning activity appears to take place in 
the lower portion of the tributaries. Spawning areas 
in the six creeks will be inundated in May and June of 
the first year of filling. The water surface elevation 
is forecast to increase at a rate of 5 ft per day 
during the spawning peri ad with increases of 3 ft per 
day during the latter part of the incubation period. 

Eggs deposited in inundated areas are expected to be 
adversely effected. Inundation of grayling spawning 
areas would be expected to result in sediment deposi­
tion over the embryos. During the grayling spawning 
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period, streams generally carry increased sediment 
1 oads from high flows and breakup. The sediments 
carried by the stream will be deposited at the 
confluence with the reservoir. Thus embryos on the 
stream bottom would likely be covered with sediment and 
suffocate. 

Longnosed sucker may spawn in tributary mouths during 
the spring (ADF&G 1981 f). They are expected to ex­
perience the same effects as grayling. 

Arctic grayling depend on tributary habitats for summer 
rearing areas. Grayling are not expected to occupy 
reservoir habitats during the summer as they are not 
found in lake habitats with turbidity levels similar to 
those projected to occur in the reservoir (Russell 
1980). Grayling densities in tributaries appear to be 
high averaging 500 fish per mile, indicating that 
avai 1 able summer habitats are occupied (ADF&G 1981 f). 
Grayling occupying tributary habitats inundated by the 
reservoir will likely be lost. 

Approximately 2.3 miles of Deadman Creek would be in­
undated by the reservoir at full pool. Presently a 
waterfall located about 1 mile upstream from the mouth 
prevents upstream fish migration. The reservoir waul d 
eliminate this barrier and allow fish passage to the 
upper Deadman Creek and Deadman Lake. -

Dolly Varden are expected to be slightly affected by 
the inundation. In the project area, Dolly Varden are 
residents occupying tributary habitats during the open­
water season. Dolly Varden occupy a wide range of 
habitat types in southcentral Alaska including glacial 
1 akes with a wide range of water quality (Russell 
1980). It is anticipated that Dolly Varden wil.l occupy 
reservoir habitat year-round. 

Dolly Varden spawn in the fall, the embryos incubate 
through the winter and the al evi ns emerge in the late 
spring. Since the reservoir is not f"llling during the 
spawning and incubation period, any spawning areas 
available in the fall would probably not be inundated 
before emergence • 

• Lake Habitats 

Sally Lake and several other small lakes would be in­
undated by the reservoir. Sally Lake has populations 
of 1 ak e trout and grayling that appear to be stunted 
(ADF&G 1981f). Since grayling populations are not 
usually associated with glacial lakes or turbid water, 
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the grayling population would likely be lost. Lake 
trout may be able to survive in the reservoir if an 
adequate food base exists. Lake trout are found in 
glacial 1 akes i ncl udi ng Chakachamna and Kontrashi bun a 
Lakes (Bechtel Civil and Minerals, Inc. 1981, and 
Russell 1980). 

- Talkeetna to Watana Dam 

Table E.3.17 presents a comparison of average monthly 
pre-project flows and projected monthly flows at Gold 
Creek during initial reservoir fi 11 i ng. The greatest 
change to the system wi 11 occur during the open-water 
season. Fi 11 i ng phase of the Watana deve 1 opment wi 11 
alter streamflows, water quality and water temperatures 
downstream from Watana Dam to Talkeetna (Chapter 2) • 

• Mainstem Habitats 

Mainstem habitats in this reach can be divided into two 
segments: from Watana Dam to RM 156.8 in De vi 1 Canyon 
and from RM 156.8 to Talkeetna (RM 99). High veloci­
ties associated with natural flows through Devil canyon 
appear to prohibit upstream passage of fish beyond RM 
156.8. Thus, anadromous fish are prevented from using 
habitats upstream of the canyon. During the open-water 
season (June through October) mai nstem habitats bel ow 
Devil Canyon are generally used as a migratory corridor 
by adult and juveni 1 e fish as they move to and from 
spawning and rearing areas that are located in other 
habitat types associated with the river. Only a few 
isolated salmon spawning areas have been identified in 
the mainstem (ADF&G 198lb). Few juvenile salmon are 
suspected to rear in this habitat type during most of 
the open-water season. Juvenile salmon and resident 
fish move into mai nstem habitats for overwintering as 
the river clears in late fall (ADF&G 1981d and 198le). 
Several resident fish including burbot, whitefish and 
longnose sucker may occupy mainstem habitats year-round 
(ADF&G 198le). Upstream of De vi 1 Canyon, mai nstem 
habitats are used by bur bot, sculpin, 1 ongnose sucker 
and whitefish year-round and by Arctic grayling for 
overwintering habitat (ADF&G 1981f). 

A variety of changes may occur in mainstem habitats as 
a result of the proposed reservoir fi 11 i ng schedule. 
Flows will be substantially reduced during the spring 
period. With the exception of the first year, average 
monthly flows in May and June will be reduced to 6000 
cfs from pre-project flows of 13,200 to 27,800 cfs, 
respectively (Table E. 3.17). Decreases of this mag­
nitude will likely affect the physical processes in 
this reach, which may in turn affect fish associated 
with this habitat _type. 
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Filling flows during May and June may affect the 
mechanical process and ice removal in this reach. Pre­
sently, the natural flows increase during 1"1ay, causing 
a mechanical breakup of the ice cover, and rapidly 
transport large chunks of ice and sediment downstream. 
This force results from the rising stream flows from 
snowmelt and is common to many Alaskan rivers. Under 
the filling schedule, mechanical break-up may be 
restricted in mainstem habitats and unlikely to occur 
in side-channel or slough habitats. Thus ice scouring 
and bank gouging waul d be reduced. Ice jams and 
resultant overflows would be diminished (Chapter 2). 

Outmigration of salmon fry and smolts generally occurs 
in June, apparently on the receding limb of the spring 
high flows. Flows of 6000 cfs would probably not 
affect downstream migrations in mai nstem habitats as 
sufficient depth and velocities would exist to trans­
port fry or smolts. Depths and velocities predicted by 
the water surface profile model at several transects 
selected for navigation studies indicate that at 6000 
cfs, depths waul d be approximately 2 ft. Access to 
mainstem channels from slough and side-channel habitats 
may be adversely affected. This wi 11 be addressed in 
those sections. 

Flows of 6000 cfs would persist until the last week of 
July. Chinook salmon are passing through the system 
during this time to spawning habitats in tributary 
streams. These fish ho 1 d in rna i nstem areas to mature 
before moving into the tributaries (ADF&G 198lb). A 
cursory examination of the river ·indicates that many of 
the holding areas available at flows of 20,000 cfs 
would probably not be available at 6000 cfs. ·Other 
suitable holding areas are expected to exist under the 
1 ow-flow conditions resulting from the reservoir 
filling. If adult fish prematurely move into the 
tributaries due to lack of mainstem holding areas, they 
may be subjected to increased predation and angling 
pressure. 

Under the proposed filling schedule, De vi 1 Canyon may 
not block all upstream fish passage. Chi nook salmon 
waul d 1 ikely be able to pass through the canyon and 
utilize spawning habitat available in tributaries up­
stream of Devil Canyon and below Watana Dam. In 1982, 
chinook salmon spawned in the mainstem at the mouth of 
Cheechako Creek (RM 152.5) and in an unnamed Creek 
(Chi nook Creek RM 156. 8), both above the Devil Canyon 
dam site. High velocities blocked migrations past RM 
156.8 (Trent 1982). According to 1982 USGS provisional 

E-3-72 



streamflow data, flow levels dropped to 17,000 cfs at 
Gold Creek in early July, then rose to 25,000 for the 
remainder of the month. Since the telemetry studies 
placed chinook salmon in Devil Canyon in late June, the 
salmon probably passed through the canyon in early 
July. High flows in 1981 prevented them from migrating 
past RM 151.7 (ADF&G 1981b). Under the proposed fi 11-
i ng schedule, a· flow of 6000 cfs waul d be present in 
the canyon through late July. The entire canyon is 
expected to be passable by chinook salmon, allowing 
them to enter Tsusena and Fog Creeks (RM 178.9 and 
173.9}. 

Pink, chum and coho salmon spawning areas in the main­
stem may be adversely affected by the filling schedule. 
These spawning areas are generally small, isolated 
areas on the river margins or behind velocity barriers. 
Lateral areas are more susceptible to changes in flow. 
The qua 1 ity of these habitats may be degraded through 
reduced depth and velocity, some areas may be complete-
ly dewatered. · 

Fa 11 flows drop rapidly under the fi 11 i ng schedule 
(Figure E.2.19}. Spawning areas of fall spawning fish, 
such as Bering cisco, and other whitefish, could be 
adversely affected by receding flows. In addition, 
salmon spawning areas may be dewatered. Generally, the 
lateral areas are somewhat buffered. The river devel­
ops an ice cover and increases in stage before the flow 
drops to its lowest level. Under the filling flows, 
the river waul d reach 2000 cfs in October, whereas 
flows of 2000 cfs do not normally occur until November. 
Thus, the stage during filling in October would be 
reduced, decreasing the wetted perimeter. 

Since the diversion tunnels will function as a single, 
low-level outlet for downstream releases, the thermal 
regime of the Susitna River from Talkeetna to Watana 
Dam will be altered (Chapter 2). Water temperatures 
during the first open-water period of reservoir filling 
(May through October) will be similar to pre-project 
temperatures as the inflow has water temperatures of 9 
to 4 degrees Celcius. Thus, the entire reservoir will 
be near go to l0°C (Chap:ter 2). Since the reservoir 
acts as a heat sink, winter temperatures above Devil 
Canyon may range from 2 to 4°C. When the \1/ater reaches 
RM 160, water temperatures are expected to near 0°C 
(pre-project 1 evel s). Temperatures during the second 
open-water season may be substantially reduced. Water 
released at Watana Dam is expected to be 4°C. Due to 
the large. volume (12,000 cfs) and the high water 
velocities (3-4 fps}, water temperatures are expected 
to be in the range of 5° to 6°C at Talkeetna. During 
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During the third year of filling, reservoir water 
surface elevations are expected to be high enough to 
utilize the multiple level outlet structure. This 
should provide sufficient control to release water near 
10°C during July, August, and early September. 

Lower water temperatures during the second open-water 
season may adversely affect fish populations in the 
reach from Talkeetna to Watana Dam. Projected water 
temperatures of 5o - 6°C are we 11 be 1 ow norma 1 water 
tempertures of 10° to 12°C in August. Low water 
temperatures may deter adult salmon from entering the 
reach above Ta 1 keetna. Pink and Coho sa 1 man may be 
especially sensitive to low water temperatures as these 
species are usually found in warmer areas. Chum salmon 
may to 1 erate 1 ower water temperatures as they reported­
ly spawn in water temperatures near 6°C (AEIDC unpub-
1 ished data 1980, ADF&G unpublished water temperature 
data 1982), however, 1 ow water temperatures in mai nstem 
hal ding areas may de 1 ay spawning. Temperatures in the 
range of 4° to 6°C retained seasonal maturity of gonads 
and delay spawning activity in salmon (Reingold 1968). 

Lower water temperatures during the open-water season 
are expected to adversely affect resident and juvenile 
anadromous fish that utilize mainstem and side-channel 
habitat. Water temperature is closely correlated with 
feeding activity and growth {Clarke, Shelbourn, and 
Brett, 1982). Colder water temperatures may reduce 
growth during the open-water season. Fish may avoid 
mai nstem and side-channel habitats and move to warmer 
water in turbidity and slough habitat. Juvenile salmon 
were found to avoid cooler water when possible (Bustard 
and Narver 1975) • 

• Side-Channel Habitats 

Many of the physical changes identified for mainstem 
habitats would also occur in side-channel habitats. 
Since the side channels are generally characterized by 
higher streambed elevations, the forecasted changes in 
streamflow may cause greater effects in s i de-channe 1 
habitats. During the open-water season, side-channel 
habitats are used for passage by sa 1 man and rainbow 
trout, for spawning by pink, chum and coho sa 1 man and 
for summer feeding areas by longnose sucker, bur bot and 
whitefish (ADF&G 1981b, 1981d and 1981e). Little 
juvenile salmon rearing has been reported in side­
channel habitats during the open-water season (ADF&G 
1981e). 
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As in mai nstem habitats, the greatest changes waul d 
probably occur in the spring (Table E.3.17). Many side 
channels that normally convey water in May, June and 
the first three weeks of July, would likely be dewater­
ed under filling flows, which represent a decrease in 
average monthly flows of approximately 70 and 40 per­
cent, respectively for June and July. 

In other side-channels, flow may be reduced to an 
extent that the outmigration of salmon fry would be 
delayed. Higher spawning flows may allow fish to spawn 
in areas that are essentially cut off from the mainstem 
river. Thus, fry may be delayed until higher flows are 
released in late July. Few side-.channels that are 
wetted at 12,000 cfs are expected to be cut off at 
6,000 cfs. 

Filling flows would alter the hydraulic conditions of 
the side channels as lower discharges would decrease 
velocities and depths. This may improve the quality of 
these areas as rearing habitat for some resident and 
juvenile anadromous fish. Juvenile fish are generally 
found in association with low velocities (ADF&G 1982, 
Wilson et al. 1981 and Environaid 1982). Burbot, 
longnose sucker and whitefish are also found in waters 
with a low velocity but require greater depth. 

Use of these areas by juvenile salmon may be presently 
limited by lack of a food source. Under filling flows 
suspended sediment would be decreased allowing greater 
light penetration; the scouring effect of the suspend­
ed solids presently carried by the river would also be 
reduced (Chapter 2). 

Some side channels above Talkeetna would be completely 
dewatered under the proposed filling flows thus elimi­
nating any rearing or feeding habitat normally support­
ed by pre-project flow levels. Benthic production from 
these areas would also be lost. 

Reduced flows in the spring may inhibit emergence and 
outmigration in some side-channel spawning areas. At 
times, spawning areas can be substantially dewatered 
but the embryos can be maintained by intergravel flow 
that allows development to proceed. Normally, increas­
ed spring streamflow in these areas provides water for 
emergence and outmi grat ion. Fi 11 i ng flows may not be 
sufficient to provide streamflow in some of these. 
areas. 
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Forecasted August and September flows under the filling 
schedule may adversely affect spawning habitat in side­
channe 1 s. Reductions in average monthy streamfl ows of 
46 and 30 percent respectively may dewater some spawn­
·ing areas currently used by salmon (Table E.3.17). 
Decreased mai nstem flows waul d likely result in de­
creased depths and velocities in side-channel habitats 
which may alter the avail abi 1 ity of spawning habitat. 

It is unlikely that new spawning areas waul d become 
available under the filling flows. Side-channel habi­
tats with a stream bed elevation low enough to convey 
water under the forecasted flows waul d probably not 
have substrate of a suitable size for spawning. Under 
natural conditions these side channels are subject to 
peak flows that have removed most of the gravel sub­
strates, 1 eavi ng the stream bed armoured with 1 arge 
cobbles and boulders (R & M Consultants 1982c). It is 
unlikely that the substrate in these areas would change 
as a result of the project (Chapter 2). Thus, the use 
of these areas by spawning fish would continue to be 
limited by substrate. The lateral areas where suitable 
substrates may exist would l·ikely be dewatered. 

Stream temperatures during filling in s i de-channe 1 
habitats will be similar to mainstem habitats (see 
previous section) • 

• Slough Habitats 

Slough habitats in the Talkeetna to Watana Dam reach 
have been identified as the most important spawning 
areas directly influenced by the Susitna River. Sock­
eye, chum~ pink and coho salmon have spawned in 16 of 
the 33 sloughs found above the confluence with the 
Chulitna River. Juvenile coho, chinook, sockeye and 
chum salmon have been found uti 1 i zing these areas for 
rearing habitat and overwintering sites (ADF&G 198ld). 
Rainbow trout, burbot, longnose sucker and whitefish 
have been found in these habitats at varia us times of 
the year (ADF&G l981e). 

Sloughs in this reach of the river resemble perched 
side-channels. In general, they function as overflow 
channels at high flows and convey turbid water from the 
mainstem. During low flow, clear water originates from 
surface runoff and groundwater upwelling and flows 
through the slough channel into the mainstem river. 
(Refer to Section 2.2 (b) (iii)). 

E-3-76 



The proposed reductions in mainstem flow during reser­
voir filling would likely affect slough habitats. 
Ground water upwelling in the sloughs is probably dri­
ven by the stage of the mai nstem Susitna River. A 
reduction in mainstem flow may result in decreased flow 
in the sloughs (Chapter 2). This could affect the 
quality and quantity of both spawning and rearing habi­
tat presently available in the system. 

Filling flows may cause passage problems for adult 
salmon moving from mai nstem and side-channel habitats 
into slough habitats. With mainstem flows above 14,000 
cfs, a backwater forms at the mouth of the slough. 
This increases water depths at, and upstream of, the 
slough mouth. Based on field observations during the 
1 ow flows of August 1982, streamfl ows in the range of 
12,000 to 14,000 cfs, combined with low surface run 
off, appeared to hamper or restrict the passage of 
adult salmon into several sloughs. The stage of the 
mai nstem at flows of approximately 12,000 cfs did not 
create backwater effects at the mouths of some sloughs 
great enough to allow free passage by adult salmono 
Reduced surface water inflow restricted adult passage 
to spawning areas that were used in 1981. Under post­
project conditions, only the backwater areas would be 
affected. Surface runoff, which is controlled by 
rainfall and snow melt, will contribute to flow in the 
sloughs and control the physical characteristics of the 
habitat upstream of the backwater during the open-water 
season. 

Preliminary estimates indicate that flows of 16,000 to 
18,000 cfs at Gold Creek may be required to insure easy 
passage of adults into slough habitats. Fish moved 
rapidly into sloughs during late August 1982 when the 
surface water runoff increased· slough flows and 
mainstem flows rose from 12,000 to 18,000 cfs (Trihey 
1982c). 

A reduction in mainstem stage may degrade or eliminate 
some spawning habitat in the sloughs. Adult sockeye 
and chum appear to seek out areas with upwelling 
groundwater to spawn. If a reduction in mai nstem 
discharge reduces the amount of up we 11 i ng or the area 
influenced by upwelling, spawning habitat may be 

. reduced or eliminated. Often, the backwater at the 
mouth of the slough increases water depth in the lower 
portion of the spawning area. A decrease in stage may 
prevent the use of these areas. Reduced water depth 
could also increase the effectiveness of fish preda­
tors. 
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Since juvenile fish occupy habitats with a relatively 
wide range of depth, decreases in the depth of sloughs 
may have little effect on the utility of rearing 
habitat. The greatest impact to juvenile habitat waul d 
occur if the reduction in depth also eliminates or 
reduces the uti 1 ity of cover objects associated with 
slough habitats. In addition to object cover, young 
chi nook have been observed occupying the interface 
between the turbid and clear water portions of the 
backwater at the mouth of the slough. Under the 
proposed flow regime during reservoir filling the 
amount of this particular habitat would be reduced by 
decrease.d backwater effects and lower turbidities. 
Additional rearing habitat may become available in 
mainstem and side-channel habitats. (These habitats 
are discussed in their respective sections.) 

The reduction of mai nstem flows during the spring and 
the altered breakup process may affect outmigration 
from slough habitats. There is some speculation that 
changes in water levels and temperatures may trigger 
outmi grat ion in young sa 1 man. Fish were observed to 
outmigrate on the receding edge of the high flows in 
spring 1982. Under the filling schedule, the high 
flows during the spring would be eliminated. Flow from 
local runoff would be unaffected. This flow and rising 
water temperatures may stimulate fry to out-migrate 
(Thomas 1975). 

Under filling flows and increased beaver activity may 
have an adverse affect on slough habitats. The el imi­
nation of spring break-up flows will allow beaver to 
become established in most sloughs. During the low 
flows of August 1982, beaver dams located in slough 8A, 
9B, and 19 have inhibited use of upstream habitats by 
adu1t salmon. 
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• Tributary Habitats 

Compared with other habitat types in the reach from 
Talkeetna to Watana Dam, tributary habitats receive the 
largest salmon escapement (ADF&G 1981b). They also 
provide important spawning habitat for grayling and 
rainbow trout and rearing habitat for chinook and coho 
salmon juveniles (ADF&G 1981d and 1981e). 

With the exception of tributary mouths, tributary habi­
tats below the impoundment will not be affected by the 
proposed project. Seasonal alterations of the mainstem 
discharge may alter the hydraulic conditions associated 
with the tributary mouths. During the open-water sea­
son, the present stage in the mai nstem river causes a 
backwater to form at the tributary confluences. The 
backwater area pro vi des rearing habitat for resident 
species and juvenile salmon (ADF&G 1981d and 198le) and 
facilitates passage of upstream migrants. 

Lower mainstem flows during filling will reduce the 
backwater effects and decrease water depths at tribu­
tary mouths. Rearing fish are not expected to be 
impacted as similar backwater areas will probably form 
in mai nstem habitats just downstream from tributary 
mouths. Rearing habitat presently located in tributary 
mouths will shift slightly downstream in location. 

A reduction in the stage of the mainstem river could 
potentially affect passage of adult fish if the tribu­
taries become perched. As the tributary enters the 
mainstem river, the change in gradient causes the trib­
utary water to drop transported materials. These 
gravels and sand form small deltas at the mouths of 
tributaries (Figure E.2.79). As the stage in the 
mainstem recedes, the tributaries become perched above 
the river. However, since the flow in the tributary is 
not regulated, the tributary would continue to experi­
ence peak high flows, which may be sufficient to down 
cut through the delta material to establish a channel 
at a new gradient. Most tributaries that support fish 
wi 11 not become perched but wi 11 cut a new channel 
through their deltas (R&M 1982f). Some creeks may 
become perched under the proposed fi 11 i ng schedule, 
which might impede migration by adult salmon and 
residents to upstream spawning areas. Of the streams 
that may become perched under the proposed fi 11 i ng 
flow, Jack Long (RM 144.8), Sherman (RM 130.9) and 
Deadhorse (121.0) creeks are the only streams used by 
a du 1 t sa 1 rna n. 
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The reduced flows through Devil Canyon may all ow 
chinook salmon access to tributaries upstream from the 
rapids that have historically blocked salmon migrations 
(see mainstem section). Under a filling regime of 
6,000 cfs in June and 12,000 cfs in late July, chinook 
salmon would 1 ikely have access to Cheechako Creek (RM 
152.5) and the unnamed tributary (Chinook Creek) at RM 
156.8 on an annual basis. In addition they may have 
access to Tsusena and Fog Creeks at RM 178.9 and 173.9 
respectively. There appears to be adequate habitat in 
these creeks to allow for salmon production. Thus, the 
Watana Development may increase the amount of spawning 
habitat available in tributary habitats in this reach. 
Future development of the Devil Canyon Dam would, 
however, eliminate access to these tributaries. 

- Cook Inlet to Talkeetna Reach 

Project effects below Talkeetna are expected to be 
considerably reduced in magnitude from those presented 
for the Talkeetna to Watana Dam reach. Just upstream of 
Talkeetna, the Chulitna and Talkeetna rivers join the 
Susitna River. These rivers contribute 40 and 20 
percent, respectively, of the stream flow in this reach 
(R&M Consultants 198lc). Many other major tributaries 
enter the Susitna in this reach. (Chapter 2). In order to 
apportion the streamflows two streamflow stations were 
established in this reach; Sunshine and Susitna stations. 
Tables E.3.18 and E.3.19. present a comparison of pre­
project and proposed filling flow regimes for these 
stations. 

Since the project would have no effect on the tributary 
basins, project-related physical changes in the Susitna 
River below Talkeetna will be of less magnitude than 
physical changes above Talkeetna. Impacts to fish 
habitats below Talkeetna are expected to be limited since 
only minor changes will occur in physical characteristics 
of mainstem habitats. Physical characteristics of 
sidechannels are generally more susceptible to changes in 
mainstem discharge and the proposed filling flows may 
affect side-channel habitats. Slough habitats below 
Talkeetna appear to be less influenced by mainstem 
streamflows than those above Talkeetna • 

• Mainstem Habitats 

During the open-water season mainstem habitats in this 
reach of the Susitna River are used primarily for pas­
s age and spawning. A 1 imited number of spawning areas 
for chum salmon, Bering ci sea and eul achon have been 
1 ocated (Trent 1982; ADF&G 1982b). Few rearing fish 
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have been found in this reach, but only limited inves­
tigations have been conducted in its lower portion 
(ADF&G 1981d). Resident fish including burbot, white­
fish, and 1 ongnose sucker may occupy mai nstem habitats 
during the open-water season (ADF&G 1981e). 

Little change is expected in water temperature or tur­
bidity in this reach. The Chulitna River carries a 
much heavier sediment 1 a ad and has approximately the 
same discharge as the pre-project Susitna River at 
their confluence (R&M Consultants 1981d). Under the 
proposed filling schedule, the water from the Sus itna 
River would comprise approximately 14 percent of the 
streamflow below the confluence of the Chulitna and 
Talkeetna rivers in July and 25 percent in August. The 
i nffluence of the Chulitna and Talkeetna rivers would 
probably dominate the therma 1, water chemistry, and 
suspended sediment characteristics of the Susitna River 
below their confluence (Chapter 2). 

Only a small reduction in the number and magnitude of 
peak flows in the Cook Inlet to Talkeetna reach is 
anticipated. Since the project controls such a small 
portion of the runoff in this reach, a 1 in 2 year flow 
event at Susitna Station would become a 1 in 5 or 1 in 
10 year event (R&M Consultants 1982). Thus, high flows 
may still inhibit fish passage at times as well as 
1 imit benthic production. 

Under the proposed fi 11 i ng schedule, average monthly 
streamflow in July and August waul d be reduced by 27 
and 17 percent at Sunshine Station (Table E.3.18). Due 
to the channel geometry of the mainstem, flow reduct­
; ons of this magnitude waul d probably not change the 
utilization of mainstem habitats with regard to salmon 
passage and resident fish summering activities. The 
reductions in depth resulting from this decrease in 
streamflow waul d probably not create passage problems. 
Nor is it likely that summer feeding areas would be 
eliminated. Flow reductions may have a more signifi­
cant effect on spawning habitat since this habitat 
tends to be located on the lateral margins of the 
mai nstem. 

Most sa 1 man spawning areas in the mai nstem are 1 ocated 
in broad or braided segments that are more sensitive to 
changes in flow. Small changes in stage near the 
threshold value necessary to open the upper end of the 
braided channel can potentially result in large changes 
in the availability of spawning areas within the 
braid. 
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Salmon and Bering cisco spawning habitats may be 
subject to greater changes since they occur primarily 
in the upper portion of this segment from RM 75 to 79 
(ADF&G 1982). Eulachon spawning areas would be subject 
to the 1 east amount of change si nee they occur in the 
lower part of the reach, RM 4.5 to 48 (Trent 1982). 
Project effects here are further muted by tributary 
inflow from Kroto Creek, Yentna River and several large 
tributaries. 

Bering cisco spawned in mainstem habitats from RM 75 to 
RM 79 during October 1981 (ADF&G 1982a). During fil­
ling, October f1 ows waul d be reduced by 9 percent the 
2nd year and by 27 percent the third year at Sunshine 
Station, (Table E. e .18). Reductions 1 ess than 10 
percent are not expected to impact fish as changes in 
depth and velocity are small. Reduction of 27 percent 
may affect Bering cisco spawning habitat presently. 

In the Susitna River, eulachon mainly spawn below the 
Yentna River in ma i nstem habitats (Trent 1982). 
Eulachon spawning areas were tentatively identified by 
ADF&G during spawning surveys in May 1982 in relatively 
shallow water along the margins of the river, along 
islands and in backwaters at the mouths of side 
channels. Because of the channel geometry in broad 
braided floodplain of this reach, similar habitats 
would probably exist in this porti~n of the river under 
the proposed filling schedule. This river segment is 
buffered by inflow from several major tributaries. 
Reductions in long term average montly streamflows of 
12 percent (from 60,500 to 53,100 cfs) are predicted at 
Susitna station during May (Table E.3.19). Even if 
some of the habitat presently uti 1 i zed is dewatered, 
habitat that would be available along the margins under 
the filling flows may provide replacement habitat. 

Winter streamflow reductions are not expected to affect 
habitat utilization in the mainstem below Talkeetna. 
Low winter flows can stress overwintering fish and 
embryos and are often a limiting factor for fish popu­
lations in Alaska. The most critical time for fish 
occurs when flows are lowest. In the Susitna Riv-er 
flow generally reaches its lowest level in March. 
Reductions of 4 and 2 percent are projected at Sunshine 
and Susitna stations, respectively. Changes in flow of 
this magnitude would not change ~'later depth under ice 
or wetted permeter (Chapter 2). Therefore, overwinter­
i ng success of fish or de vel aping embryos in mai nstem 
habitats are not expected to differ from existing 
conditions. 

E-3-82 



Spring break-up flows would be decreased during fill­
ing. Average monthly flows in May and June would be 
reduced by 26 percent at Sunshine Station and by 12 
percent at Susitna Station. This reduction is not 
anticipated to adversely affect the passage of out­
migrating salmon smelts in mainstem habitats; neither 
is it expected to affect the spawning migration of 
rainbow trout or grayling as they move to the tribu­
taries • 

• Side-Channel Habitats 

Many of the effects identified for the mai nstem under 
the proposed filling schedule would also probably per­
tain to side-channel habitats. Mainstem flow generally 
controls the characteristics of side-channel habitats. 
However, changes in stream discharge can result in 
greater effects on side-channel habitats than on main­
stem habitats. As in mainstem areas, water temperature 
and turbidity are expected to be similar to existing 
conditions below Talkeetna. 

Our i ng the open-water season s i de-channe 1 habitats are 
used for passage by adult and juvenile salmon and resi­
dent fish; for spawning by chum salmon; and for summer 
feeding areas by longnose sucker, burbot and whitefish. 
On1y limited rearing of juvenile salmon has been re­
ported in this habitat type during the open-water sea­
son. 

Reductions in streamflow during August may dewater some 
salmon spawning habitat in side channels. Salmon 
spawning activity in this habitat type is generally 
located in side channels with relatively high streambed 
elevations. These areas are protected from the high 
scouring flows and are able to retain substrates suit­
ably sized for spawning. The high streambed elevation 
also makes them susceptible to dewatering under reduced 
rna i nstem discharge. The lower streamfl ows pro posed 
during August may reduce the availability of spawning 
habitat in these areas. 

It is unlikely that lower flows during reservoir fil­
ling will create new spawning areas in side channels 
that do not presently support spawning activity. Even 
though suitable hydraulic conditions will occur, the 
presence of 1 arge substrate particles waul d probably 
limit their utility to fish. Side channels with suit­
able hydraulic conditions under the proposed filling 
flows wi 11 also have fairly low streambed e1 evati ons. 
Because of the low streambed elevations, they will 
still be subject to high scouring flows and will be 
armoured with large cobbles. 
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Studies are planned to investigate the relative incuba­
tion success in side-channel habitats and to quantify 
the changes in the availability of side-channel habitat 
to determine the effect on sa 1 man production. 

The proposed fi 11 i ng flow regime may affect rearing 
habitat in side channels below Talkeetna. Side chan­
nels have a gradation of streambed elevations from high 
overflow channels to deep channels. The effect of 
reduced streamflows on rearing habitat will depend on 
the streambed elevation of the side channel. Some 
rearing habitat for juvenile anadromous and resident 
fish may be lost if side channels dewater or water 
depths become too shallow. Generally, reduced flows 
increase the available rearing area as young fish pre­
fer low velocities (ADF&G 1982a, Wilson et al. 1980, 
and Environaid 1982). New rearing areas may become 
available in other side channels where the flow reduct­
ions decrease velocities but maintain sufficient depth. 
Thus, the potential exists for the location of the 
rearing habitat to change, but the availability of 
rearing habitat to be similar to pre-project levels. 

Rearing habitat and summer feeding areas may be limited 
by the avai 1 abi1 ity of food in side-channel habitats. 
Suspended sediment load and peak flows may cause low 
benthic production in the Susitna River. Since little 
change is expected in these parameters bel ow Talkeetna 
(R&M Consultants 1981, 1982c), the change in hydraulic 
characteristics may not be sufficient to increase 
utilization of these habitats by anadromous juvenile 
and resident fish • 

• Slough Habitats 

Few sloughs below the confluence of the Chulitna River 
have been extensively sampled. Slough habitats in this 
reach have been identified as spawning and rearing 
areas (ADF&G 1981b, 1981d, 1981c). Many of these areas 
are influenced by tributary streams and, to a lesser 
degree, by the mainstem system. Chum, pink and sockeye 
salmon spawn in slough habitats below the Chulitna con­
fluence. Juvenile coho and chinook salmon have been 
found using these areas for rearing and overwintering; 
(ADF&G 1981d). Rainbow trout, burbot, longnose sucker, 
and whitefish use these habitats seasonally (ADF&G 
1981e). 

Sloughs in the Cook Inlet to Talkeetna Reach may be 
affected in generally the same way as s 1 oughs above 
Talkeetna. The magnitude of predicted change in main­
stem flow is 1 ess in this reach, therefore the magni­
tude of changes to slough habitats and the resultant 
impacts to fishery resources is expected to be 
smaller. 
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• Tributary Habitats 

For the most part, tributary habitats in the Cook Inlet 
to Talkeetna reach of the Susitna River are not expect­
ed to be affected by the project. The project would 
not alter any of the existing physical processes in the 
tributaries with the exception of the area near tribu­
tary mouths. The mai nstem creates a backwater at the 
mouths of the tributaries which provides habitat for 
rearing juveniles and resident fish (ADF&G 1981d 5 e). 

The stage in the mai nstem controls the extent of these 
backwater areas. Flow reductions under the proposed 
filling schedule may alter the physical characteristics 
of the tributary mouths in the upper portion of this 
reach. During the open-water season, mai nstem dis­
charge waul d be reduced by 12 to 34 percent at Sunshine 
Station (Table E.e.18). Reductions in flow in June (34 
percent) and July (28 percent) may reduce the areal 
extent of these backwaters~ Depth would decrease and 
velocity would increase as the stage of the mainstem 
drops. 

Tributaries that enter the mai nstem Sus itna River in 
the lower portion of this reach would probably be 
minimally affected since the percent change in dischare 
would be relatively small. Flow reductions ranging 
from 13 to 8 percent are anticipated in June through 
August at Susitna Station (Table E.3.19). Tributaries 
are not expected to become perched because of these 
reductions in mainstem discharge~ 

During the winter, tributary mouths provide important 
overwintering habitat and may provide spawning habitat 
for burbot. Because of the small reduction in mainstem 
discharge, winter conditions are expected to remain 
similar to pre-project conditions. 

- Estuary 

Since only minor increases in salinity are anticipated 
during reservoir filling, impacts to fishery resources 
are not expected. 

(iii) Operation of Watana Dam 

- Reservoir Habitats 

Watana Reservoir will have an area of approximately 59 
sq. mi. with depths up to 735ft. The reservoir will ex­
perience an annual drawdown of 105 ft (Maximum drawdown 
is 120ft). The reservoir will reach its lowest level in 
mid May (2080 ft) and full pool by early September. 
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Water quality conditions expected in the reservoir are 
discussed in Chapter 2 and are not expected to preclude 
seasonal fish utilization of the reservoir. 

Habitat potential of the reservoir is considered to be 
limited due to low productivity. The reservoir will be 
oligotrophic due to summer turbidity levels of 30-50 NTU 
and the 105ft drawdown will inhibit development of a 
litteral zone. Thus, food availability may limit fish 
populations in the reservoir. 

As discussed under reservoir filling (Section 2.3 (a) 
(ii)), limited populations of burbot, lake trout, and 
whitefish may ut i1 i ze the reservoir year-round. Repro­
duction of reservoir fish is expected to be limited due 
to the drop in water surface elevation during reservoir 
operation in winter. In Alaska and British Columbia, 
1 ake trout spawn in depths from 3 ft to 110 ft (Morrow 
1980). Drawdown during the probable incubation period 
for 1 ake trout is 70 ft. Bur bot probably spawn in 
December and may take 60 days to hatch (Morrow 1980). 
Drawdown during December and January is expected to be 40 
ft. 

Grayling and 1 ongnose sucker are expected to use the 
reservoir for overwintering (as discussed in Section 2.3 
(a) (ii), Filling Watana Reservoir). Water level fluc­
tuations in the reservoir are expected to adversely 
affect the spawning activities of these species. Both 
grayling and longnose sucker spawn in tributary habitats 
during late spring (IV!orrow 1980}. The reservoir will be 
rapidly filling at that time of the year {1 ft per day). 
Even though these fish have a relatively short incubation 
period {2 to 3 weeks), spawning areas will be inundated 
before the eggs hatch. Tab 1 e E. 3. 20 shows the 1 ength of 
tributaries inundated during late May and June. Rising 
water levels will cause sediment deposition in spawning 
areas resulting in mortalities to developing embryos. 
(This is discussed in Section 2.3 (a), (ii), Filling 
Watana Reservoir). The incubation success of fish 
spawning in tributary habitats above 2135 ft in elevation 
would not be effected. 

As presented in Section 2.3 (a) (ii), reservoir habitats 
are expected to provide overwintering habitat for 
grayling, lake trout, burbot, whitefish, longnose sucker 
and Dolly Varden. 

E-3-86 



- Talkeetna to Watana Dam 

• Mainstem Habitats 

Mainstem habitats in this reach can be divided into two 
segments: those above Oevi 1 Canyon and those be 1 ow 
Devil Canyon. Water velocity in Devil Canyon presently 
prohibits the upstream passage of fish, thus, anadrom­
ous fish and rainbow trout are prevented from utilizing 
habitats upstream of the canyon. 

Post-project streamfl ows in the mai nstem during the 
open-water season waul d be substantially reduced from 
pre-project conditions. Table E.3.24 presents a com­
parison of pre- and post-project stream flows for Gold 
Creek station. Reductions in average monthly flows 
from 40 to 62 percent are predicted in June through 
August (Chapter 2). Because of the rectangular channel 
configuration of existing mainstem areas, reductions of 
this magnitude would probably not adversely affect 
their utilizatione In fact, decreased stream flows may 
s 1 i ghtly improve the ut il i ty of rna i nstem habitats for 
both anadromous and resident fish. Use of these areas 
may presently be limited in part by high velocities. 

Streamfl ows during project operation are not expected 
to adversely affect the upstream passage of migrating 
fish in the mai nstem. Average monthly flows in July 
are projected to be 9,200 cfs, a decrease of 62 percent 
from pre-project conditions. Although water depths 
waul d be decreased in many mai nstem habitats, suffi­
dent depth would still be available for fish passage. 
Operating flows are higher than filling flows from May 
through July and are expected to provide greater depths 
than filling flows. 

As in filling flow conditions, velocities in Devil 
Canyon may not block all upstream fish passage during 
project operation. Chinook salmon would likely be able 
to pass through the canyon and utilize spawning habitat 
available in tributaries upstream from Devil Canyon and 
below Watana Dam (Section 2.3 (a) (ii)). 

A significant reduction in the number and magnitude of 
flood events in this reach of the Susitna River would 
likely result from project operation (Chapter 2). This 
could have several beneficial effects on mainstem habi­
tats. Presently, the Susitna River at Gal d Creek 
carries peak flows of 75,000 to 80,000 cfs (10 yr 
frequency). These floods transport 1 arge amounts of 
sediment, scour the river bed and remove most of the 
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suitable spawning gravels. Reduction of these peak 
flows would reduce the habitat disruptions associated 
with high flows. 

There is some indication that high flows may, at times, 
limit fish passage. High stream flows that occurred in 
August 1981 appeared to inhibit upstream migration of 
adult salmon (ADF&G 1981b and 1982a). Migration re­
sumed when flows receded. Operation of the project 
would decrease the magnitude of high flows and associa­
ted velocities thus reducing disruptions in migra­
tions. 

Small isolated spawning areas are presently available 
in the mainstem. Some of these areas, generally 
located on the river margins behind a velocity barrier, 
may be degraded or dewatered. The creation of new 
spawning habitat appears unlikely. Although adequate 
depth and velocities are likely to exist, the lack of 
suitable substrate would likely limit spawning in this 
type of habitat. The streambed of most mainstem 
channels is composed of large cobbles and boulders (R&M 
Consultants 1981c). Even though flood flows would 
probably no longer flush gravels from this reach, the 
recruitment of gravel to the river may be 1 i mited. 
Small, isolated deposits of gravel may occur downstream 
from tributary mouths and may provide some suitable 
spawning habitat. 

Sediment transport under post-project conditions waul d 
be markedly different from present conditions. The 
reservoir is expected to act as a settling basin, re­
moving much of the suspended sediment 1 oad presently 
transported by ttie river. Nearly all sediments less 
than 5 microns in size waul d be trapped by the reser­
voir. A 1 arge portion (20 to 25 percent) of the 
sediments carried by the river is glacial flour in the 
2 micron diameter range (R&M Consultants 1982c). These 
waul d pass through the dam and be transported down­
stream to Cook Inlet. 

The sediment load of the outflow water would be re­
duced by 75 to 80 percent from that of pre-project con­
ditions (Chapter 2). The relatively clear water may 
pick up silts and sand downstream of the dam and trans­
port them down river. Over time, this would result in 
the removal of fine sediments from the streambed. How­
ever, much of the riverbed above Talkeetna is presently 
armoured with large gravels and cobbles. Silts may be 
removed only from the surface of the streambed (Chapter 
2). 
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Reduction in the number of high flows should also 
reduce the frequency of streambed scour in mai nstem 
habitats. At present, high flows may be limiting 
benthic production in the mainstem as frequent bed 
movement may prec 1 ude the deve 1 opment of a stab 1 e 
environment. Decreased sediment load would also be 
expected to improve benthic production as siltation of 
interstitial spaces would be reduced. 

Rearing habitat in the mainstem may be slightly in­
creased under post-project conditions. Reduced veloci­
ties and turbidity would probably benefit young fish 
and resident adults. Areas providing suitable habitat 
would likely still be limited to river margins or other 
1 ow-ve 1 a city areas created by obstructions in the chan­
nel. Increased benthic production would also enhance 
rearing habitats by providing increased avai 1 abi 1 ity of 
prey items. Some fish presently use the turbidity as 
cover. Increased clarity may result in greater preda­
tion on small fish. Resident fish would probably also 
be more susceptible to sport fishing. 

During the winter (November through Apri 1), mai nstem 
habitats are used by rearing sa 1 man and resident fish 
including rainbow trout, burbot whitefish and longnose 
sucker. Fish move out of the tributaries to mai nstem 
habitats where most overwintering occurs (ADF&G 1981d, 
1981e). Average monthly stream flows for the Susitna 
during this period would increase as a result of dam 
operations, i.e., from 1800 cfs to 10,700 cfs at Gold 
Creek in December, (Table E.3.20). Increases of this 
magnitude would likely alter the character of winter 
habitats. 

Winter therma 1 characteristics of the reservoir deter­
mine the outflow temperatures and directly influence 
downstream water temperatures. Increases have been 
postulated that would likely raise mainstem water 
temperatures above Devil Canyon from near 0 to 2-4 oc. 
Stream temperatures such as these would preclude 
development of an ice cover in much of this reach 
eliminating the associated staging and backwater 
effects. 

Under post-project winter conditions the river in this 
reach may have higher velocities, less depth and less 
wetted perimeter thah under pre-project conditions with 
an ice cover. 

E-3-89 

-

-

-

-
-

-



-

-
-

-

-

-

Warmer water temperatures may benefit overwintering 
fish by reducing mortalities associ a ted with freezing. 
Stream temperature and discharge should remain fairly 
stable, preventing fish from becoming trapped in 
unfavorable areas that freeze solid. During the winter 
of 1981-1982 winter fish distribution appeared to 
coincide with warmer water temperatures. Bustard and 
Narver (1975) reported that juvenile coho move to 
warmer water for overwintering when warmer water is 
available. 

Suspended sediments are projected to increase slightly 
over pre:;ent winter conditions. Particles greater than 
5 microns would remain in suspension in the reservoir, 
increasing downstream turbidity levels (Chapter 2). 
This slight increase in turbidity is not expected to 
adversely affect fish populations using mai nstem habi­
tats. Fish apparently successfully overwinter in 
habitats with similar levels of turbidity in the Kenai 
River, Alaska (Burger et al. 1982). 

In the portion of the river below Devil Canyon, in­
creased winter flows would probably cause significant 
changes in winter habitat characteristics. Water 
temperature is expected to sufficiently decrease to 
form an ice cover by RM 14, assuming outflow 
temperatures of 1 to 2°C. Under outflow temperatures 
of 4 °C an ice cover waul d form by RM 130 (Chapter 2). 
Downstream of this, winter water temperatures are 
expected to differ 1 ittl e from pre-project conditions. 

The effects of increased winter flows on backwater and 
staging processes expected to occur under post-project 
flows may impacts on fish habitat. Wetted perimeter of 
the river and depth are expected to greatly increase in 
many mainstem habitats because of increased discharge. 
High velocities in several steep gradient sections may 
prevent the formation of an ice cover in these areas. 
This may cause the formation of frazil ice, which would 
likely augment backwater effects already increased in 
magnitude from increased flows. Thus, the stage of the 
river may be raised more than that expected from the 
incremental increase in flow. If the stage of the 
river is raised sufficiently, mainstem water may flood 
side channels and sloughs. 

I ncr ease winter flows are not expected to adversely 
affect overwintering habitat in mainstem habitats. 
Greater water depth and increased wetted perimeter is 
expected to provide more 1 i vi ng space for juvenile 
anadromous and resident fish. 
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Increased winter temperatures and altered ice processes 
may affect fishery resources associated with mainstream 
habitats in the winter peri ad. If the increased sur­
f ace water ·temperatures cause an increase in inter­
gravel water temperatures, then incubating embryos will 
be affected. Incubation rates of fish embryos and 
benthic invertebrates are cl as ely tied to water tem­
peratures. An increase in i ntergravel water tempera­
tures would likely accelerate development and may 
result in early emergence. Early emergence has been 
related to decreased survival rates in both benthic 
invertebrates and Pacific salmon (Bailey, Pella, and 
Taylor 1974). Pink salmon would be especially 
vulnerable to mortality related to early emergence as 
they tend to select areas directly influenced by 
s.urface water and tend to outmi grate shortly after 
emergence. Young fish may begin to outmi grate before 
downstream conditions are suitable. Temperatures below 
the confluence of the Chulitna River are 1 ikely to be 
near 0°C. Outmigrants encountering these temperatures 
may experience thermal shock, which has been linked to 
increased mortality (Brett and Alderdice 1958, Brett 
1952). 

Chum salmon would be less susceptible to changes in 
surface water temperatures as the adults tend to select 
areas influenced by upwelling groundwater, which is 
buffered from changes in mainstem surface water. In 
addition, salmon may rear for approximately a month 
before moving downstream. Early emergence may have 
little affect on coho salmon as they remain in fresh­
water habitats for two years and have been found to 
seek out warmer areas in the spring. 

U.S. Fish and Wildlife Service is conducting an 
incubation study to determine the effects of different 
water temperatures on embryo development rates for 
Susitna River chum salmon. 
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No adverse impacts to water quality parameters are an­
ticipated under post-project conditions. Gas super­
saturation in outflow waters has caused s i gni fi cant 
fish mortalities from gas bubble disease (Nebeker, 
Stevens, and Baker 1979; Stevens, Nebeker and Baker 
1980). Water passing over a high spillway into a deep 
plunge pool dissolves air causing supersaturation. The 
degree to whfch this occurs depends on the depth of the 
plunge pool, height of the spillway and amount of water 
being spi 11 ed. Supersaturated water is unstab 1 e and 
over time will return to normal levels if exposed to 
the ambient air pressure. However, travel time down­
stream during high flow periods can be fairly short, 
causing supersaturation to extend considerable dis­
tances downstream. The spillway design includes the 
installation of cone valves, which help prevent gas 
supersaturation from occurring for all floods with a 
return period of less than once in 50 years (Chapter 
2) • 

• Side-Channel Habitats 

Many of the project-induced physical changes identified 
for mainstem habitats would also occur in side-channel 
habitats. Reductions from pre-project streamflow 
during the open-water season may dewater some spawning 
habitat presently used by salmon. However, spawning 
habitat under operat i ana 1 flows may be greater than 
that under filling flows. 

The lower post-project flows during the spawning season 
may tend to concentrate spawners in areas that are 1 ess 
1 ikely to dewater under higher winter flows. Side 
channels with 1 ower strearnbed elevations are presently 
subject to high scouring flows and many do not have 
substrates suitable for spawning. Most are armored 
with large cobbles and boulders that are underlain with 
large gravels embedded in silt and sand. 

Operational flow may result in additional rearing areas 
becoming available in side-channel habitats during the 
open-water season. Lower discharges generally result 
in decreased velocities and depths. This would likely 
improve the quality of these areas as rearing habitat 
for some resident and juvenile anadromous fish. 

Post-project water temperatures in the side-channel 
areas waul d be similar to mai nstem water temperatures 
since mainstem water would be the controlling factor. 
However, temperatures of water in lateral margins of 
the side channels may be slightly warmer than mainstem 
water due to shallower depths and slower velocities. 
The projected decrease in turbidity may result in more 
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solar radiation being absorbed by the water. Increased 
water temperatures may enhance the qua 1 i ty of rearing 
habitat in side channels (Abbed 1980; Clarke, Shelbourn 
and Brett 1981). · 

Major impacts downstream of Watana dam expected to re­
sult from project operations, are summarized in Figure 
E. 3. 20a. 

A decrease in turbidity would also likely have a bene­
ficial effect on food production in side-channel habi­
tats. More energy would be available for primary pro­
duction thus increasing the food base for other trophic 
levels. The lower sediment load may also remove many 
of the silts and sands presently occupying the inter­
stitial spaces of the substrate. This may provide more 
habitat for benthic invertebrates. 

During the 1 ate fall and winter peri ad mai nstem dis~ 

charges waul d be increased approximately 250 to 650 
percent (Table E.3.24). The magnitude of the increase 
in flow expected to occur in side channel habitats is 
dependent on the stage in the mainstem and the stream­
bed elevation of the side channels. Wetted perimeter, 
depth and velocities may increase in these habitats 
during the winter months. The seasonal variation in 
flow pattern would be substantially reduced under the 
post-project flow regime. Presently, the stage in the 
side channel drops in the fall as mainstem flows de­
crease. As the river forms an ice cover, the stage in 
the side channel increases because of the backwater 
effects caused by ice formation. Under post-project 
conditions, the flow would not drop significantly below 
8,000 cfs in the fall/winter period. Thus, some side 
channels would be less susceptible to dewatering and 
freezing under higher post-project winter flows than at 
present. 

Incubation success in side-channel areas may be improv­
ed under post-project conditions as the eggs would not 
be as likely to dewater. Increased flows may also pro­
vide greater intergravel flow, which would benefit 
incubating embryos and alevins. Post-project flows 
would also improve the quality of overwintering habitat 
for juvenile anadromous and resident fish in side chan­
nel habitats. Greater water depths waul d provide more 
living space and would be less likely to freeze solid 
during the winter. 
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• Slough Habitats 

During the open-water season, impacts to slough hab­
itats above Talkeetna under operation of Watana Dam are 
not expected to differ from those resulting from fil­
ling Watana Reservoir. Streamflows during late fall 
and winter will be increased, providing a higher stage 
in the mainstem. The increased stage may increase the 
rate and areal extent of groundwater upwelling in the 
sloughs. Incubation success of salmon embryos may be 
improved. 

Post-project winter conditions may affect incubation 
and overwintering in the sloughs. The increased flows 
in conjunction with increased water temperatures would 
change the ice processes in this reach of river. Pres­
ently, as the mainstem forms an ice cover, the stage 
increases due to the backwater effects. Thus at winter 
discharges of approximately 1500 cfs, the stage in the 
river and the wetter perimeter resembl~s that of a dis­
charge of approximately 23,000 cfs. Under postproj ect 
conditions the river may not form an ice cover above RM 
130. Thus, the stage in the river and the wetted per­
imeter of sloughs and side channels would probably be 
decreased relative to pre-project conditions during the 
winter months. If the decrease in wetted perimeter and 
water depth results in dewatering or increased depth of 
freeze, eggs incubating in the grave 1 s caul d be ad­
versely affected. Overwintering areas could also be 
adversely affected by the same physical processes which 
may cause increased mortalities for juvenile anadromous 
and resident fish. 

In sloughs near the edge and downstream of the ice 
cover, surface water temperatures caul d be affected. 
If the post-project mainstem flow enters the head ends 
of the sloughs, the addition of mainstem water would 
reduce the surface water temperatures of the s 1 oughs 
and increase the formation of ice. In some cases con­
siderable glaciation could occur and the value of these 
areas for overwintering may be reduced. 

The ice could also remain and reduce surface water tem­
peratures in the sloughs well into the spring. Since 
the mechanical break-up likely would not occur, these 
ice formations in the sloughs would have to melt out 
rather than being carried out by high flows. Ice may 
be present in the s 1 oughs unt i1 1 ate June. The pre-
sence of ice would reduce the surface water tempera­
tures and may alter the qua 1 ity of these areas as early 
nursery areas for emerging fry. 
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• Tributary Habitats 

Tributary habitats in the Talkeetna to Watana Dam reach 
wou1d like1y be affected simlarly under both filling 
and operation during much of the open-water season. 

Augmented winter flows may increase the amount of over­
wintering habitat associ a ted with tributary mouths. A 
higher discharge in the mainstem may increase the water 
depth and extent of backwaters at the tributary mouths. 
Studies indicate that tributary mouths may be important 
overwintering habitat (ADF&G 1981d, 1981e). 

- Cook Inlet to Talkeetna Reach 

Project effects in this reach of river are expected to be 
considerably reduced in magnitude from those presented 
for the Ta 1 keetna to Watana Dam reach because of the 
influence of the Chulitna and Talkeetna Rivers. Many of 
the changes identified under the filling schedule 
(Section 2.3 (a} (ii}} for the open-water season would 
persist under operation flows. Winter flows would be 
increased • 

• Mainstem Habitats 

During the open-water season, mainstem habitats will be 
similarly affected under filling of Watana Reservoir 
and operation of Watana Dam. Operationa1 flows are 
slightly greater in the spring and fall (Tables E.3.25 
and E.3.26). 

Bering cisco spawned in mainstem habitats during 
October 1981. Since little change in average monthly 
streamflow or in stream temperature is anticipated for 
October, these fish would probably not be adversely 
affected by the project. 

In the Susitna River, eulachon spawn mainly below the 
Yentna River in mai nstem habitats. Eu 1 a chon spa~'lni ng 
areas tentatively identified during spawning surveys in 
May 1982 were located in relatively shallow water along 
the margins of the river, along islands and in back­
waters at the mouths of side channels (Trent 1982}. 
These habitats would probably exist in this portion of 
the river under post-project conditions. This segment 
would be subjected to the least amount of change since 
it is buffered by inflow from all major tributaries. 
Reduction in average monthly streamflow of 5 percent 
(from 60,500 to 57,600 cfs) are predicted at Susitna 
Station during the month of May (Table E.3.26}. 
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During the winter increases in discharge from 2600-5000 
cfs to 9,500-13,000 cfs are predicted at Sunshine 
Station (Table £.3.25). Water temperatures are not 
expected to differ from pre-project conditions. 
Increases in discharge may result in a slight increase 
in wetted perimeter. 

The availability of overwintering habitat may increase 
due to increased water depth and wetter perimeter. 
Since the flow would remain fairly constant, increased 
survival may result from reduction of mortality asso­
ciated with freezing. 

Increased winter flows may also increase the survival 
of salmon embryos. Spawning areas presently dewatered 
or frozen during 1 ow winter flows that occur under 
pre-project conditons may be improved. The increase in 
depth and wetted perimeter under post-project flows may 
prevent dessication or freezing of embryos and alevins 
in these areas • 

• Side-Channel Habitats 

As discussed under the reservoir filling flow regime, 
reductions in stream flow during the open-water season 
may dewater or degrade some spawning habitat presently 
used by salmon, as well as affect rearing and summer 
feeding habitat for residents and anadromous juve­
niles. 

During the winter period streamflows in side-channel 
habitats would be increased. The increase in wetted 
peri meter resulting from greater winter discharge has 
not been quantified, but the seasonal variation in flow 
through the side channels would be decreased under the 
post-project flow regime. Presently, the stage in the 
side channel drops in the fall as mainstem flows 
decrease. As the river forms an ice cover, the stage 
in the side channel increases from the backwater 
effects caused by ice formation in both the mai nstem 
and side channels, which raises the stage in the side 
channel. Post-project increases in winter discharge 
will result in increased wetted perimeter • 

Increased winter discharge may have a beneficial effect 
on overwintering fish and incubating embryos. In­
creased discharge may result in increased depths in 
side-channel areas. This would provide more living 
space and perhaps prevent freezei ng in these areas. 
Increased depths may prevent side-channel habitats from 
being dewatered thus protecting embryos from dessi ca­
tion and freezing. Increased surface flow may also 
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result in increased intergravel flow, which would also 
benefit embryo development and overwintering 
juveniles • 

• Slough Habitats 

I ncr eases in winter streamfl ows may have a beneficia 1 
effect on slough habitats. The augmented discharge may 
increase the areal extent of the backwater at the 
s 1 ough mouth creating greater water depth within the 
s 1 ough. The upstream extent of the backwater effect 
would depend on the gradient of the slough. Increased 
water depth may prevent a portion of the slough from 
freezing and increase the availability of overwintering 
habitat. 

Tributary Habitats 

Tributary mouths are expected to be affected similarly 
under both filling and operation of Watana Dam during 
the open water season. During the winter, tributary 
mouths provide important overwintering habitat. The 
effects of higher dis charge in the rna i nstem may in­
cr ease the areal extent of the backwaters, and increase 
the amount of overwintering habitat associ a ted with 
tributary mouths. 

- Estuary Habitats 

Since only minor changes in salinity are predicted under 
project operation (Chapter 2), no impacts to fish re­
sources in estuary are anticipated. 

(b) Anticipated Impacts to Aquatic Habitat 
Associated with Devil Canyon 

Impacts sustained by aquatic habitats as a result of construction 
and operation of Devil Canyon Dam will be similar to those occurr­
ing under construction and operation of Watana Dam. This section 
addresses additional impacts and increased magnitude of impacts to 
aquatic habitats attributable to the development of Devil Canyon 
Dam assuming Watana Dam is in place. 

(i) Construction of Devil Canyon Dam and Related Facilities 

- Devi 1 Canyon Dam 

Devil Canyon Dam wi 11 be 1 ocated at RM 152 of the Susitna 
River approximately 32 mi 1 es downstream from the Watana 
Dam site. A concrete arch dam will be built at the down­
stream end of Devil Canyon and a fill saddle dam will be 
connected to the south end of the arch dam. The reser~ 

voir behind Devil Canyon will be about 26 miles long and 
not more than one half mile wide. 
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The concrete dam and foundation will be approximately 650 
feet high and wi 11 have a span of 1200 feet at the dam 
crest. An estimated 2.7 million cubic yards of aggregate 
wi 11 be needed to construct the concrete arch dam. The 
saddle dam will be approximately 900 feet across and 275 
feet high and will require about 1.2 million cubic yards 
of material. 

As with Watana, Devil Canyon Dam will have a powerhouse, 
inlet, outlet and emergency spillway. A 39-foot diameter 
tailrace tunnel will direct turbine discharge approxi­
mately 1.5 miles downstream of the arch dam. 

During construction of the dam, the river will be blocked 
above and below the site by cofferdams. The flow will be 
diverted into a 30-foot diameter tunnel 1490 feet 1 ong 
and discharged back into the river. The up- and down­
stream cofferdams will be about 400 feet long and 200 to 
400 feet wide. 

The adverse impacts upon aquatic habitat at the Devil 
Canyon Dam site are expected to be similar to, but 1 ess 
than, those at the Watana site. 

At the Devil Canyon Dam site, the Susitna River is con­
fined to a canyon about 600 feet deep and 200 to 400 feet 
wide. The river bottom is primarily composed of cobbles, 
boulders, and blocks of rock; the water is extremely tur­
bulent. It is surmised that few fish live in the area of 
the dam site (ADF&G 1981e). Chinook salmon migrated up­
stream of Devil Canyon Dam site in 1982 and are expected 
to pass through the Canyon during the operation of Watana 
Dam • 

• Alternation of Waterbodies 

Impacts from De vi 1 Canyon Dam construct ion wi 11 be 
primarily restricted to the vicinity of the dam site. 
A 1000 foot section of the Sus itna River between the 
cofferdams will be dewatered for several years during 
construction. A 1 though that stretch of river may be 
inhabited by scul pins and possibly other resident 
s pee i es, it is not expected that dewatering wi 11 have 
more than a minor impact upon availability of suitable 
habitat. The dam foundation will cover about 90 feet 
of river bottom. This, too, is considered to be a 
minor impact. 

Construct ion of the arch dam and the saddle dam wi 11 
require excavation in the river channel at the damsite. 
Excavation by blasting or by mechanical means may 
result in the introduction of materials into the 
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Susitna River that may be carried downstream. The 
turbulence of the water at the site would preclude 
sedimentation in that stretch of river. Adverse 
impacts from introduction of increased sediment are 
expected to be minor. 

The greatest impacts during construction of the dam are 
likely to be associated with gravel mining and process­
ing in streams and floodplains. Gravel for filter 
material and for concrete aggregate will be removed 
f.rom the Susitna River and from Cheechako Creek allu­
vial areas upstream from the dam site. The effects of 
gravel mining on aquatic systems have been discussed 
under Section 2.3 (a) (i). Since the material removal 
sites will be inundated, impacts at the sites will be 
transitory • 

• Changes in Water Quality 

Potential impacts to water quality would be primarily 
caused by increased turbidity due to erosion, and 
through discharge of effluent from the concrete 
batchi ng process. Turbidity increases in the Susitna 
River may be negligible. See Section 2.3 (a) (i) for 
discussion. 

• Disturbance of Fish Populations 

Instream activities during material extraction near 
Cheechako Creek cou1d disrupt fish movements, spawning 
and rearing depending upon location, type and duration 
of the activities. It is unlikely that the dam site 
itse1f is 1ocated in a stretch of the Susitna regularly 
inhabited by fish, therefore it is not expected that 
the excavation and b1asting required at that location 
would be disruptive to fish populations. 

- De vi 1 Canyon Camp and Vi 11 age 

• Construction and Operation of Camp and Village 

During construction of Devil Canyon Dam, housing will 
be needed for 2300 persons (Exhibit A). Both a 
construction camp and a construction village will be 
1 ocated about a mile to the southwest of the dam site. 
The camp will include bachelor dormitories, cafeteria, 
warehouses, offices, hospital, and recreational 
buildings. The village will contain housing for 170 
families and will include a school, stores· and a 
recreation area. 
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The camp will be approximately one half mile from the 
village. Both developments will be more than 700 feet 
above the Sus itna River and more than 4000 feet from 
the edge of the canyon. Water, sewage and solid waste 
disposal facilities will be shared by both 
developments. Water wi 11 be withdrawn from the Susitna 
River and effluent from a bi ol ogi cal 1 agoon system 
discharged into the river below the water intake. The 
upper reaches of Jack Long Creek border the camp and 
the village to the south, coming to within 200 feet of 
the camp. A small unnamed creek drains a series of 
lakes 3000 feet to the east of the camp and enters the 
Sus itna at about RM 150. The creek is para 11 e 1 ed by 
the sewage out fa 11 1 i ne for about 1000 feet or about 
1/5 of its length. 

Both the camps and the village are temporary develop­
ments. Permanent personnel responsible for operation 
of Devil Canyon Dam wi 11 1 i ve at Hatana Vi 11 age. 

The unnamed creek and lakes may support grayling. Jack 
Long Creek contains pink salmon and chinook salmon in 
its lower reaches, and also may support chum salmon and 
coho salmon. Portage Creek contains chinook salmon, 
coho salmon, rainbow trout, round whitefish and 
humpback whitefish. Chi nook sa 1 man, grayling .and Dolly 
Varden are found in the 1 ower reaches of Cheechako 
Creek. Impacts as a result of camp/village operations 
are expected to be 1 imited to the area within a few 
miles of the dam site. 

Changes in Water Quality 

Erosion into the Susitna River from gravel m1n1ng in 
Cheechako Creek is not expected to result in adverse 
impacts to fish. Because of its proximity to the 
developments, Jack Long Creek may receive run-off 
from the camps. Increased sediment levels may 
adversely affect spawning habitats downstream. 

Water for camp use wi 11 be removed from the Sus itna 
River and treated effluent and waste water wi 11 be 
returned to the river. It is anticipated that the 
treated effluent will be diluted 2000:1 by the 
Susitna and will therefore have no effect upon 
fish (Chapter 2). Storm drainage and oily water 
runoff from the construction camp may affect the 
upper portion of Jack Long Creek. The fuel storage 
area is 1 ocated on the south side of the construc­
tion camp about 200 feet above Jack Long Creek. It 
is possible that accidental fuel spills could reach 
the creek if storage facilities failed. It is not 
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expected that runoff from the solid waste disposal 
site and the construction village wi 11 ad verse 1 y 
affect any water bodies since both are more than 
1000 feet from Jack Long Creek • 

• Direct Construction Activity 

The camp and vi11 age at the Devil Canyon site wi 11 
house 2300 workers for several years. It is expected 
that, as a result, streams and lakes in the vicinity 
may be subjected to increased fishing pressure. This 
area has not been heavily utilized for sport fishing in 
the past. 

The water bodies most likely to be affected include 
Cheechako Creek, unnamed creek and 1 akes, Jack Long 
Creek, and to a lesser extent, Portage Creek. With the 
exception of Portage Creek, these water bodies are 
within a short distance from the camp/village and the 
dam site. Portage Creek enters the Sus itna River from 
the north about 2.5 miles downstream from the dam loca­
tion. 

( i i) Fi 11 i ng De vi 1 Canyon Reservoir 

- Inundation of Upstream Habitats 

Filling Devil Canyon Reservoir waul d inundate 
approximately 26 miles of Susitna River mainstem habitat 
and 11 miles of tributary habitats over a 5 month period. 
These habitats would be converted from lotic to lentic 
systems with accompanying changes in hydraulic character­
istics, substrate, turbidity, temperature and nutrient 
1 evel s. These changes may result in a shift in species 
composition. The area presently supports Arctic gray­
ling, burbot, longnose sucker, whitefish and Dolly Varden 
(ADF&G 1981f). Impacts to mainstem habitats are expected 
to be similar to those presented in Section 2.3.3 (b) 
(ii) for Watana Reservoir. Effects on tributaries are 
a1so expected to be similar to those presented for Watana 
Reservoir. However, most of the tributaries in the Devi1 
Canyon impoundment area are characterized by steep slopes 
with occasional barriers, such as waterfalls. Gheechako, 
Devi1 and Tsusena Greeks, three tributaries entering the 
Devil Canyon impoundment, all cant a in water fa 11 s. These 
falls would not be inundated by the impoundment and would 
still function as effective barriers to fish passage. 
Thus, the increased overwintering habitat provided by the 
reservoir may not benefit fish populations in the area. 
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(iii) Operation of Devil Canyon Dam 

Post-project streamflows under the operation of Devil Can­
yon Dam would be similar to those under the operation of 
Watana Dam alone. Most of the impacts to the aquatic habi-

-~ tat would have occurred under the start-up and operation of 
Watana Dam. 

-

...... 

-

Few additional impacts are expected to result from opera­
tion of Devil Canyon during the open-water season. Changes 
in streamflow are presented in Tables E.3.27, E.3.28 and 
E.3.29. 

- Reservoir Habitat 

Operation of Devil Canyon Reservoir would 1 ikely have 
effects similar to those discussed for Watana Reservoir. 
Devil Canyon Reservoir is smaller and its water quality 
and temperature characteristics would be controlled by 
Watana Reservoir outflow. 

Bur bot, whitefish, and 1 ongnose sucker may be able to 
utilize reservoir habitats under project operation. Devil 
Canyon Reservoir would provide overwintering habitat for 
tributary fish, but this additional habitat may not be 
utilized. Most of the tributary habitats would be 
eliminated by the inundation, perhaps reducing the 
associated grayling population. Fish passage barriers 
exist on most streams, which would preclude reservoir use 
by upstream populations. 

- Talkeetna to Devil Canyon Dam 

• Mainstem Habitats 

Flow in approximately 1.5 miles of river between the 
dam and the powerhouse out 1 et waul d be reduced to 500 
cfs. This reduction is not expected to adversely 
affect fish populations in this portion of the river. 

As described in Section 2.3(b)(iii), use of mainstem 
habitats may significantly change during operation of 
Watana Dam. Below the Devil Canyon Dam tailrace, how­
ever, there would likely be little additional changes 
in mai nstem habitat use during the open-water season. 
Flow reductions in July and August of 9 and 6 percent. 
respectively, may slightly increase the magnitude of 
effects identified under operation of Watana Dam. 

Under operation of De vi 1 Canyon Dam, winter water 
temperatures in the Talkeetna to Devil Canyon reach 
wi 11 be altered. Water temperatures may be sufficient­
ly warm to prevent the formation of an ice cover on the 
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rna i nstem and some side channe 1 s upstream of approxi­
mately RM 100, thus the staging and backwater affects 
associated with an ice cover waul d not occur in this 
portion of the river. Winter temperatures in this 
reach under the operation of Watana Dam are expected to 
range from 0 to 1 °C. · Outflow temperature from De vi 1 
Canyon Dam may be 2 to 4°C, with downstream tempera­
tures ranging from 0 to 2°C. Although this is a slight 
increase over natural conditions, it will preclude an 
ice cover on most of the river above Ta 1 keetna. Impact 
resulting from altered ice conditions are discussed 
under Operation of Watana Dam • 

• Side-Channel Habitats 

Side-channel habitats are expected to sustain impacts 
similar to those predicted for mainstem habitats under 
operation of Devil Canyon Dam (see previous section) • 

• Slough Habitats 

The changes in streamflow during the open-water season 
predicted under operation of Devil Canyon are not 
expected to affect sl a ugh habitats. Alteration of the 
thermal regime during winter wi 11 affect a greater 
number of sloughs than under operation of Watana but 
effects are expected to be similar to those discussed 
i n Sect i on ( i i i ) • 

- Cook Inlet to Talkeetna 

No additional impacts are expected to occur in this reach 
as a result of operation of De vi 1 Canyon Dam. The phys­
ical changes to habitats downstream of Talkeetna result­
ing from the operation of Watana Dam would likely remain 
the same when De vi 1 Canyon Dam commences operat i one A 
comparison of proposed downstream flows for Watana Dam 
alone and with the addition of Devil Canyon is presented 
for Sunshine Station in Table E.3.28. Changes in 
streamflow ranges from a reduction of 7 to an increase of 
11 percent. Changes in flow of this magnitude are not 
expected to result in effects different from those 
identified under the operation of Watana Dam. The 
addition of Devil Canyon would probably not result in 
meaningful changes in water temperatures, water quality 
or sediment transport in this reach. Thus, the addition 
of De vi 1 Canyon Dam is not expected to result in adverse 
effects on fishery resources associated with habitats 
be 1 ow Ta 1 keetna. 
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- Estuary 

~"""' The operation of Devil Canyon Dam is not expected to 
impact the estuary. Physical changes occurring under 
operation of Watana alone would essentially remain the 
same under the operation of both dams. 

-

.F 
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(c) Impacts Associated with Access Roads and Auxiliary Roads 

(i) Construction 

-Construction of Watana Access Road and Auxiliary Roads 

The main access to the Watana Damsite will be from the 
Denali Highway (APA 1982a). The Watana access road wi 11 
depart the Denali Highway at milepost 20 and wi 11 run 
approximately 40 miles south to the dam and camp sites. 
The northern portion of the route traverses high~ rolling~ 
tundra-covered hills. The road will cross numerous small 
streams such as Lily Creek, Seattle Creek, and Brushkana 
Creek. The northern streams, which are part of the Nenana 
River drainage, contain grayling and probably other resi­
dent species. The southern part of the road will cross 
and parallel Deadman Creek, which also contains grayling 
and probably other resident species. 

The gravel road will have a crown width of approximately 
24 feet and wi 11 be constructed over a 1 ayer of Typar or 
similar fabric in some areas. The fabric allows roads to 
be placed in areas of high organic content and reduces the 
amount of grave 1 needed. Before road construction is 
begun, a corridor at least ten feet wide on either side 
of the road itself will be cleared. 

Short access roads wi 11 be needed to reach material sites 
and disposal sites. The locations and alignments of these 
auxiliary access roads will be determined when material 
sites and disposal sites are identified during final road 
design. 

Access construction will involve upgrading the Denali 
Highway from Cantwell to intersection with the Watana 
access road, a distance of 23 miles. At this point, 
planned upgrading includes straightening road curves, 
improving one bridge, and topping the road with more 
gravel. 

Within the project area, the Denali Highway crosses sever­
al small drainages, side channels of the Nenana River, 
Edmonds Creek and Jack River. Jack River contains gray­
ling and the Nenana River in this region supports several 
species of resident fish. 
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Any bridge work or straightening associated with road 
upgrading will have potential impacts similar to those 
resulting from new construction. Extension of culverts in 
places where t~e road is widened could affect fish 
passage • 

• Alteration of Water Bodies 

Stream crossings can be a cause of adverse impacts. 
Bridges and culverts will be used in fish streams on the 
main access road. These structures need to be properly 
sized and bedded to ensure fish passage. This subject 
will be discussed further in Section 2.4. Other causes 
of adverse impacts due to road construction can result 
from the following: 

Clearing 

Clearing must take place in areas of dense or tall 
vegetation before road building can begin. In some 
upland areas with tundra vegetation, clearing will 
be minimal. Clearing can cause degradation of 
habitat when: 

1. Cleared areas by streams and lakes are not 
stabi 1 i zed and erode into the water body; 

2. Cleared material is pushed into water bodies 
causing blockage of fish movements, deposition 
of organics on substrates and downstream 
erosion; and 

3. Clearing along streams affects cover, avail­
ability of food organisms and temperatures in 
that stream stretch. 

In-stream Activity 

During road construction, it may be necessary for 
heavy equipment to enter water bodies. This can 
alter the substrate and can cause turbidity and 
sedimentation. 

Erosion 

Erosion can result from in-stream use of heavy 
equipment, placement of fill with high organic 
and/or fines content, lack of stabilization or 
revegetation on fi 11 s and cuts and inadequately 
placed or sized culverts. The increased 
sedimentation that may result can degrade downstream 
habitats. 
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Fill Placement 

Fills that are placed within floodplains and streams 
can remove habitat previously used by fish. The 
severity of the impact depends upon the type and 
amount of habitat covered. 

Roads can block sheet flow to or across wetlands. 
When a road bisects a wetland within sufficient 
drainage, one side becomes ponded while the other 
side dries. The change in water quantity will 
affect the vegetation and the nature of the wetland. 
Some wetlands that are contiguous with streams 
provide rearing habitat for juvenile fish. If the 
wetlands are dewatered, that habitat can be reduced 
or lost. Potential alterations of sheet flow are 
being considered during the detailed road design • 

• Changes in Water Quality 

As with dam construction, impacts on water quality during 
road construction will result mainly from erosion and pet­
roleum product spills. Erosion may occur due to excava­
tion for placement of drainage structures in streams, run­
off from disposal sites, :run-off from unstabilized fills, 
placement of material within water bodies, and heavy 
equipment operating within streams. The road will pri­
marily affect small, clear water systems. 

Since the systems to be crossed by the road are most like:.. 
ly clear water grayling streams, they would be among the 
more sensitive habitats to petroleum products. Chronic or 
large spills into these streams during construction could 
have severe effects upon the biota, either causing mortal­
ities or causing fish and their food organisms to .avoid 
contaminated areas (Maynard and Weber 1981, Weber et al. 
1981). When equipment is operated in streams or refueling 
of equipment takes place within a fl oodpl ai n, petroleum 
products are 1 ikely to enter the water. 

• Disruptions of Fish Populations 

Fish will tend to avoid areas where in-stream work is 
being conducted, areas contaminated by petroleum products 
or, depending on the circumstance, areas experiencing 
excessive turbidity. Barriers to fish movements and 
migrations are created when streams are diverted, flumed, 
or blocked during installation of drainage structures. 
Fish can also be prevented from moving upstream if the 
drainage structure is incorrectly installed. Pumping 
water from streams can adversely affect local populations 
by entraining juvenile fish. 
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During road construction, the area between the Denali 
Highway and the Watana dam site wi 11 be occupied by 
hundreds of workers. Although this area has been 
recreationally utilized in past years, it' has not 
experienced such a large influx of people. Unless 
cantrall ed, this influx can increase fishing pressure on 
the streams and lakes in the area. 

- Construction of Devil Canyon 
Access Road and Auxiliary Roads 

Access to the Devil Canyon damsite will either be by road 
north of the Susitna River from Watana or by rai 1 from 
Go 1 d Creek south of the Sus itna. The road wi 11 depart 
from the Watana road north of the Watana townsite and will 
parallel Tsusena Creek for approximately 1.5 miles. The 
route then roughly fallows the 2900 foot contour west to 
De vi 1 Creek. The road turns south along Devil Creek . for 
about 2 miles and proceeds southwesterly to intersect the 
Susitna River at approximately RM 150, where the road 
crosses the Susitna and parallels an unnamed creek for a 
short distance, ending at the construction camp/village 
site. 

For most of the Devil Canyon access road traverses high 
tundra. Dense shrub vegetation and trees are not encoun­
tered until the road nears the Susitna River crossing 
downstream of De vi 1 Canyon. The road crosses numerous 
small streams between Tsusena and Devil Creeks. Tsusena 
Creek contains grayling and possibly cottids and white­
fish. Devil Creek may support populations of grayling, 
suckers, cottids and whitefish. Between Devil Creek and 
the Susitna River, there appear to be few areas that host 
fish. 

The railroad access will leave the existing railroad at 
Gold Creek and proceed north to the construction camp 
sit e. It wi 11 remain on the south side of the Susitna 
River. The railroad will cross Gold Creek, which is known 
to contain chi nook sal man (ADF&G 1982a) and wi 11 cross at 
least three tributaries that enter the Susitna River near 
Slough 19. These tributaries most likely do not contain 
fish, but are probably an important source of clear water 
for the slough, which is a spawning area for salmon. The 
railroad will then parallel Jack Long Creek for approxi­
mately 3 miles. Jack Long Creek has been documented to 
contain pink, coho, chinook, and chum salmon. It is 
assumed that the road between Watana and Devil Canyon will 
be constructed in the same manner as the segment from the 
Denali Highway (see Section 3.3 (a) (i)). 
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• Alterations of Waterbodies 

Impacts to aquatic habitat will result from stream cros­
sings and other instream activities. 

Considerable floodplain and side channel habitat in 
Devil Creek, Tsusena Creek, and Jack Long Creek ~auld be 
affected by road and railroad alignment. Encroachments 
on streams often reduce sheet flow and flow from springs 
to the river and cut off side channels and wetland 
areas. These encroachments often require construction 
of river training structures to protect road integrity. 
These structures can further alter the river system, 
often causing degradation of aquatic habitat. Stream 
crossings and drainage structures have been discussed. 
The problems that may occur on the Denali Highway to 
Watana segment are also applicable to the Devil Canyon 
access. 
Construction of a railroad between Devil Canyon and Gold 
Creek would present similar problems as road construct­
ion: aquatic habitat will be affected by gravel mining, 
fills, clearing and stream crossings. However, in wet­
land areas, there is the option of building on trestles 
rather than fill. This would be less disruptive to 
natural water movement within the wetland. 

• Changes in Water Quality 

It is expected that water qua 1 ity will be affected by 
turbidity and petroleum product spills as has been 
discussed for Watana access • 

• Disruptions of Fish Populations 

Fish populations in areas affected by the Devil Canyon 
road, auxiliary roads or the railroad will experience 
disruptions similar to those previously described for 
Watana access. 

Operation and Maintenance of Roads 

-Operation of Watana Access Road and Auxiliary Roads 

Impacts due to the operation of the road system wi 11 
likely result from road traffic and maintenance activi­
ties • 

• Alteration of Waterbodies 

Alteration of waterbodies during road operation will 
occur as a result of continued maintenance activities. 
Maintenance involves road grading and replacement of 
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material. Improper maintenance techniques can result 
in gravel being pushed off the roadway into streams and 
wetlands and in increased erosion. Road maintenance 
waul d have a greater impact on the sma11er streams, 
such as Deadman Creek, than on the Susitna River. 

This section considers only the road section from the 
Denali Highway to Watana Dam, therefore, impacts 
resulting from road construction wi11 be confined to 
systems along this road alignment • 

• Changes in Water Quality 

During road operations, changes in water quality can 
occur as a resu1t of fuel spi11s, and erosion from 
poorly stabilized roadways. Fuel spills would have the 
most potential impact. 

The Watana access road will cross numerous streams, 
many of which contain fish. In areas where the road 
crosses or encroaches on a water body, an accident 
involving large vehicles, including those carrying 
petroleum products, caul d occur. The impacts associ a­
ted with spills wi11 depend upon the season, the type 
of substance spi 11 ed, the size of the system, and the 
species present. 

Erosion from unstable road cuts could be locally 
chronic, however, these activities are not expected to 
cause major impacts • 

• Disturbance to Fish Populations 

Fish have been shown to avoid areas contaminated with 
petroleum products (Maynard & Weber 1981, Weber et al. 
1981) and areas of excessive sedimentation or turbi­
dity. Chronic seepage of oil into streams or lakes 
could render some areas unusable. 

Fish impasses due to either physical or velocity 
barriers have been discussed under Section 3.3(c)(i). 

Possibly the greatest source of adverse impacts upon 
fish populations is the increased accessibility of fish 
streams and lakes to fishermen. This will be a greater 
impact than that resulting from operation of the camps 
because the network of access roads and auxiliary roads 
will increase access to lakes and streams. 

As stated in Section 2.3(c) (i), the Watana access road 
will cross Brushkana, Lily, Seattle, and Deadman Creeks 
as well as other small unnamed streams. These creeks 
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are clear water streams and are usually ·inhabited by 
grayling. Deadman Creek, in particular, is known for 
its large and abundant population of grayling. The 
reaches above the falls and bel ow Deadman Lake are 
considered prime grayling habitat. By subjecting this 
stream to increased fishing pressure many of the 
larger, older fish may be removed from the population 
thus causing a decrease in productivity. A similar 
impact may occur to other grayling streams in the 
area. 

- Operation of De vi 1 Canyon Access 
Road Auxiliary Roads, and Railroad 

Aquatic habitat and fish populations will be influenced 
by the operation of roads and railroads through activi­
ties such as road traffic and maintenance • 

• Alteration of Waterbodies 

The majority of adverse impacts will have occurred dur­
ing road construction. Activities such as road grading 
and replacement of drainage structures will continue to 
affect stream systems • 

• Changes in Water Qua 1 i ty 

The impacts described on water quality that may occur 
during operation of the Watana access road, are a 1 so 
applicable to the Devil Canyon access road and auxil­
iary roads • 

• Disruptions of Fish Populations 

Disruptions of fish populations resulting from opera­
tion of the Devil Canyon access road, auxiliary roads 
and railroad most likely will be: avoidance of areas 
of unacceptable turbidity, sedimentation and contamina­
tion; blockages of fish passage and increased accessi­
bility to lakes and streams. 

Transmission Lines Impacts 

(i) Construction of Transmission Line 

- Watana Dam 

The transmission line \'li11 be built from Watana Dam to 
Gold Creek on a route that crosses the Susitna River 
below Watana Dam, runs south of the Susitna to the Devil 
Canyon construction area, then follows the proposed 
railroad from Devil Canyon to Gold Creek. At Gold Creek 

E-3-110 



the transmission system will converge with the Anchorage­
Fairbanks intertie, which extenc:ls from Willow to Healy. 
The route south of Willow will extend to Point MacKenzie 
where a submarine cable wi 11 cross Knik Arm. The 
terminus of the southern 1 eg wi 11 be the University 
substation in Anchorage. The northern leg will extend 
from Healy to Ester near Fairbanks. 

A transmission line consists of a series of steel towers 
that support conductors. In this case, the towers wi 11 
be x-framed guyed towers that can carry three conductors. 
From Watana to Gold Creek, there will be two parallel 
sets of towers. At Gold Creek, two lines will go to 
Anchorage and two to Fairbanks. This will necessitate 
construction of one new line parallel to the intertie 
between Willow and Healy and two new lines north of Healy 
and south of Willow. With the addition of Devil Canyon 
Dam, two more lines will be built from Devil Canyon to 
Gold Creek. This will result in an arrangement of 4 
parallel lines of towers in this area. 

Throughout the majority of the route, a 400 foot wide 
right-of-way will be designated. The Devil Canyon- Gold 
Creek segment will require a 500 foot wide right-of-way. 
Within the right-of-way, trees and shrubs within 55 feet 
of the tower centerline will be cleared as well as any 
other trees or shrubs that may hamper construction or 
pose a threat to the completed line. Clearing width for 
a 3-1 ine corri dar waul d be approximately 350 feet 
(Commonwealth et al. 1982). 

The towers within the corridor will be located about 1300 
feet apart. The type of foundation used to support the 
towers will depend upon the substrate. Standard instal­
lation involve driving two, 25 foot long steel pilings 
into the ground to anchor the tower and two 15 foot 1 ong 
cables. For wetlands, the pilings will be 50 feet long 
and the anchor cables 30 feet long (APA 1982) • 

• Alteration of Waterbodies 

Adverse impacts of waterbodi es wi 11 result primarily 
from clearing stream crossings, and other instream 
activities associated with installation of the towers 
and conductors. Permanent roads wi 11 not be bui 1 t and 
gravel requirements will be minimal. The effects of 
clearing and heavy equipment traffic have been previ­
ously discussed. 

The transmission line can be divided into four seg­
ments: central (Watana to Gold Creek), Intertie 
(Willow to Healy), northern (Healy to Ester), and 
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southern (Willow to Anchorage). In the central 
section, the line will cross a number of small unnamed 
tributaries entering the south bank of the Susitna 
River. The impact of constructing a transmission line 
through this area will be similar to, but less than, 
that of the access road (see Section 3.3(c) (i)). 

The Anchorage-Fairbanks Intertie is being built as a 
separate project and will be completed in 1984 (Common­
wealth et al. 1982). The Susitna project will add 
another 1 i ne of towers within the same right-of-way. 
The impacts will be similar to those experienced during 
i ntert i e construction. The Environmental Assessment 
Report for the intertie (Commonwealth et al. 1982) 
discusses the expected environmental effects of 
transmission line construction in this segment. Fish 
streams that will be crossed include the Nenana River, 
Talkeetna River, Chunila Creek, Susitna River, and the 
Kashwitna River. 

In the southern segment, the transmission 1 i ne wi 11 
begin at the Willow substation approximately one half 
mile north of Willow Creek. Proceeding south, the 1 ine 
will be routed between the Susitna River and the Nancy 
Lake area, passing within 0.75 miles of the river. It 
will cross several Susitna River tributaries including 
Fish Creek at approximate milepost (AMP) 18, before 
crossing the Little Susitna at AMP 26. Few streams are 
crossed between the Little Susitna River and Knik Arm 
at AMP 44. Knik Arm, which is approximately 2.5 miles 
wide at that point, is crossed by a submarine cable. 
The Knik Arm switching station is located between 
Sixmile Creek and Eagle River. From there the trans­
mission 1 ine bypasses Otter Lake, and crosses the 
Alaska Railroad and Fossil Creek. After crossing the 
Davis Highway it parallels the Glenn Highway for about 
2 miles. Ship Creek is crossed at AMP 75 and traverses 
the Chugach Foothi 11 s before terminating at the 
University substation near the corner of Tudor and 
Muldoon Roads. 

The northern portion begins at the Healy substation and 
immediately crosses the Nenana River, proceeding west 
to Dry Creek at AMP 4. 75. The 1 i ne turns north at this 
point and roughly parallels the Parks Highway for the 
majority of its length. The Nenana River is crossed 
again at AMP 2. 75 and AMP 58. 75. The 1 i ne ends at the 
Ester Substation (AMP 94.25). 

Dur·ing transmission line construction, it will be 
necessary for heavy equipment such as hydroaxes and 
drill rigs to cross streams. Several factors will in­
fluence the severity of impact on the aquatic habitat. 
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1. Season in which construction takes place; 
2. Size of the system; 
3. Type of habitat in the crossing area; 
4. Species present; 
5. Frequency of crossing; 
6. Type of crossing, i.e. temporary bridge, temporary 

culvert, low water crossing; 
7. Stream bank configuration; and 
8. Stream bed composition. 

It is expected that sma 11 , confined systems wi 11 be 
more susceptible to ad verse impacts from transmission 
line construction than will larger streams. 

The access points for construction of the transmission 
line will be decided during the detailed design. The 
Willow to Healy section will probably use access 
established during construction of the Intertie. It is 
1 ikely that access will require crossing streams and 
wetlands and thus expand the area in which adverse 
impacts due to transmission line construction may 
occur. 

Details of the instal1ation of the cable under Knik Arm 
are to be developed during final design. Knik Arm is 
primarily a migration route for anadromous species 
that utilize the Knik and t~atanuska River drainages. 
Benthic organisms and other resident species are sparce 
due to the excessive amount of glacial material on the 
sea floor. It is unlikely that alteration of this area 
wi 11 have any effect upon resident or anadromous spe­
cies. 

Changes in Water Quality 

It is expected that temporary increases in turbidity 
and sedimentation will occur in streams subjected to 
i nstream activities during construction of the trans­
mission 1 i ne. Temperatures in stream reaches where 
vegetation is removed may slightly increase, but this 
increase is expected to have an insignificant effect 
upon species in the area. Small, clear water systems 
will most 1 ikely be affected to a greater extent than 
will large systems. The effects are not expected to be 
1 ong-term. 

In addition, streams that are crossed will be exposed 
to possible contamination by petroleum products due 
primarily to vehicle accidents. 
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• Disturbance of Fish Populations 

Avoidance reactions associated with increased turbidity 
and petroleum product contamination may occur. Fish 
will also avoid areas where instream activities occur 
and~ depending upon the timing, migrations may be 
affected. Clearing may remove overhanging vegetation 
that provides cover for fish • 

Construction of the 1 i ne wi 11 open areas to increased 
fishing. During construction~ this will most likely be 
confined to workers. The effects may be greater in the 
northern segment where access has previously been 
limited. 

Operation of the Transmission Line 

- Watana Dam 

Once the transmission line has been built, there will be 
very few activities associated with routine maintenance 
of towers and 1 i nes that caul d adversely affect aquatic 
habitat. 

• Alteration of Waterbodies 

Some localized habitat disruption could occur when 
maintenance vehicles need to cross wetlands and streams 
to repair damaged lines or towers. In most cases, per­
manent roads are not built in conjunction with trans­
mission lines. Rather, revegetation is allowed to 
proceed to a certain extent around the towers. The 
vegetation is usually limited to grasses and shrubs and 
not large trees so that vehicles are able to follow the 
c 1 eared ar~a associ a ted with the 1 i nes. Streams may 
need to be forded in order to effect repairs. Depend­
; ng on the season, crossing 1 ocat ion, type and fre­
quency of vehicle traffic, aquatic habitat in the imme­
diate vicinity of the crossing could be affected. In 
addition, downstream reaches may be affected by in­
creased sedimentation due to erosion • 

• Changes in Water Quality 

Changes in water quality during operation of the trans­
mission lines are likely to result from increased tur­
bidity, instream activities, possible contamination 
from fuels • 

• Disturbance to Fish Populations 

Instream activities associated with line repair and 
maintenance could cause disruptions of fish populations 
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in limited areas. The greatest disruption will result 
from the increased accessibility to some fishing areas 
from the cleared transmission corridor. Because the 
vegetation is kept relatively low, hikers and 
allterrain vehicles can use the corridors as trails. 
In winter, snowmachines also traverse these cleared 
areas. This wi 11 result in greater numbers of 
fishermen being able to reach areas that previously 
experienced little or no fishing pressurec This effect 
will be more acute in areas where the new transmission 
route diverges from existing roads and transmission 
lines, such as south of Willow and north of Healy. The 
area between Healy and Willow will have been subjected 
to disturbance and increased pressure during 
construction of the Anchorage/Fairbanks Intertie. Any 
increased pressure from the Susitna power system wi 11 
probably be minor. The presence of an operating cable 
under Knik Arm should cause no impacts to fish 
p o pu 1 at i on s • 
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2.5 - Aquatic Studies Program 

The aquatic studies program is an integral part of t~e continuing plan­
ning and design for the Susitna Hydroelectric Project;. The information 
presented in this document is primarily bas~d on results of 1981 field 
studies with some preliminary information from the-l982 study program. 
Interpretation and analysis of the 1982 data is in progress and supple­
mental reports containing the results of these analysis will be com­
pleted in June 1983. Continuing field-~9ata/t:ollections have been 
funded through the 1982-1983 winter season. -.. ,MqJeling efforts have been 
initiated to incorporate all project data Tnto a quantified impact 
assessment. Scopes of work for the 1984 field season are being devel­
opment. As information becomes available from field studies and impact 
analysis, the conceptual mitigation plan will be refined into a de­
tailed plan specifying number, location, and design of mitigation 
features. 

Additional studies will evolve from the analysis of the previous stud­
ies. As a more refined understanding of project impacts and viable 
mitigation features is acquired, the emphasis of the study program wi11 
shift towards providing the design criteria needed to implement the 
mitigation features. The aquatic studies will produce the information 
required to prepare mitigation programs for the preconstruction, con­
struction, filling, and operational phases of the project. 

(a) Preconstruction Phase 

During the preconstruction phase, the aquatic studies program 
wi 11 : 

- Provide supplemental information required for support of the 
license application; 

- Continue to define seasonal habitat relationships; 

Continue quantifying the predicted impacts; and 

- Evaluate the proposed mitigating measures. 

The need for specific tasks will be translated into field 
programs. 

(b) Construction Phase 

During the planning for construction, information will be needed 
to properly design site facilities and schedule construction 
activities to avoid impacts to aquatic habitats. Incorporating 
environmental d~sign criteria into design, siting, and scheduling 
activities is a major feature of the construction migitation plan. 
Review of proposed actions and facilities will generate the need 
for some additional data. These needs will be translated into an 
orderly field study program. Environmenta 1 design criteria wi 11 
be incorporated during the planning stage in order to avoid or 
minimize impacts. 
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(c} Filling and Operation Phases 

Dur·ing filEng and operation, monitoring studies will· permit re­
finement of.' mitigation features to improve performance. 

2.6 - Monitoring 'Studies 

As discussed in Section 1.3 and the Susitna Hydroelectric Project Miti­
gation Policy Report, monitGiing studies are recognized as an essential 
project mitigation feature that provides for a reduction of impacts 
over time. Monitoring~ will be conducted during project construction 
and operation for the following: 

- To insure that good construction practices are being employed on the 
project; 

- To evaluate the effectiveness of the operation and maintenance of 
mitigation features; and 

- To recommend changes in construction practices or mitigation features 
to further avoid, minimize, or reduce impacts. 

(a) Construction Monitoring 

Construction monitoring will consist of monitoring construction 
activities to ensure that proper construction practices, as de­
tailed in the project construction practices manual, are being 
followed a.nd that project facilities are being properly main­
tained. This monitoring activity wi 11 cover all project fac il i­
ties, including access road construction and maintenance, camp and 
village construction, material removal, washing operations for dam 
construction, reservoir clearing, abandonment, and rehabilitation 
activities. 

(b} Operational Monitoring 

Op_erational monitoring will be conducted 
t i veness of the project mitigation plan. 
be monitored to evaluate if an adequate 
being achieved include: 

Sloughs; 

to evaluate the effec­
Mitigation features to 

level of mitigation is 

Mainstem and side channel salmon spawning areas; 
- The grayling population provided by the stocking program; and 
- The fixed-cone valves designed to avoid gas supersaturation. 

The monitoring activity will include evaluating the operation and 
maintenance procedures to ensure that the facilities are operating 
effectively. 
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2.4 - Mitigation Issues and Proposed Mitigating Measures 

(a) Mitigation of Construction Impacts Upon Fish and Aquatic Habitats 

Mitigation of construction impacts is achieved primarily by in­
corporating environmental criteria into pre-construction planning 
and desi.gn~ and to good construction practices. By incorporating 
environmental criteria into design activities, construction of the 
Susitna dams and related facilities impacts to aquatic habitats 
will be avoided or minimized. 

The aquatic studies program will make major contributions to pre­
construction planning and design. Studies will be used in siting, 
design~ and scheduling of project facilities and activities. For 
example, the final alignment of the Watana access road will take 
into consideration the fish streams along its route. The road is 
sited to avoid encroachment on streams, to minimize, stream and 
crossings and impacts at required crossings and to minimize cut 
banks. 

Biological information will be incorporated into design criteria 
and construction practices. A high degree of communication and 
cooperation wi 11 be maintained between environmental staffs and 
design and construction personnel in order to facilitate integra­
tion of biological criteria into designs, specifications, and 
construction practices. 

Scheduling of construction activities is an important aspect of 
pre-construction planning and is another means of avoiding or 
minimizing adverse impacts to fish and aquatic habitats. Whenever 
possible, activities will be scheduled to avoid known sensitive 
periods. 

Continued monitoring of the construction facilities and activities 
will ensure that impacts to the aquatic environment are avoided or 
minimized. IV1onitoring can identify areas that may need rehabil i­
tation or maintenance, and areas where previous mitigation 
measures have proven inadequate and remedial action must be taken. 

Potential impacts are identified in Section 2.3. The following is 
a discussion of the impact issues and the mitigation measures that 
will be applied during and after construction. Those issues con­
sidered to have the greatest potential for adverse impact to the 
aquatic environment are discussed first. Avoidance, minimization, 
rectification and reduction of impacts are discussed. 

(i) Stream Crossings and Encroachments 

- Impact Issue 

Improperly constructed stream crossings can b 1 ock fish 
movements and/or increase erosion into the stream. Roads 
with inadequate drainage can alter run-off patterns to 
nearby wetlands and streams. 
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- Mitigation 

The objective in constructing stream crossings is to 
maintain the natural stream configuration (Lauman 1976) 
and flow so that passage of fish is assured. Maintenance 
of fish passage is required under AAS 16.840. For the 
project area, the evaluation species used in developing 
criteria for stream crossing is Arctic grayling. In 
constructing a crossing consideration will be given to 
the following: presence or absence of fish/fish habitat, 
location of crossing, type of crossing structure, flow 
regime and method of installation • 

• Location of Crossing 

Project roads will be aligned and located to minimize 
the number of stream crossings. When crossings are 
unavoidable, the crossing will be located to cross the 
stream at a right angle in a stream stretch that is 
straight (Lauman 1976), and with narrow stable banks 
which do not require cutting or excessive stabil iza­
tion. The crossings will be located so that important 
habitats, such as spawning beds and overwintering 
areas, are not disrupted • 

. Type of Crossing Structure 

Open-bottom arch culverts wi 11 be installed wherever 
possible. Multiplate elliptical and oversized circular 
culverts can also be used to maintain the natural 
stream bed (Joyce, Rundquist and Moulton 1980 and 
Lauman 1976) and wi 11 be used when open arch culverts 
are not feasible. Standard size circular culverts will 
only be used in intermittent drainages that do not 
constitute fish habitat. 

Cu 1 verts wi 11 
Fish and Game 
tical times. 
and wi 11 be 
erosion at the 

be designed to the Alaska Department of 
criteria needed to pass grayling at cri ~ 
Culverts will be set to avoid perching 
armored, when necessary, to minimize 
out 1 et. 

Log stringer and temporary bridges wi 11 be used where 
infrequent, light vehicle traffic is expected. Their 
use on the Susitna Project will be limited to the 
transmission line corridor. During winter transmission 
line construction, snow and ice bridges will be used to 
cross streams. 
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Methods of Installation 

When culverts other than open-bottom arches are used~ 

streams will be diverted around the work area until the 
crossing is completed. On small systems~ the stream 
may be flumed. Diversion or fluming will reduce the 
amount of sediment transport. 

In some areas, roads and transmission lines must 
parallel a stream or river. The alignment will be away 
from the floodplain to the greatest extent possible. 
Where this is not possible, the road will be aligned to 
preclude channelization of the stream • 

The transmission towers wi 11 be aligned so structures 
are out of streams and fl oodp 1 ai ns to the best extent 
practical. Instream activities will be confined to 
i nst a 11 at ion of drainage structures on access routes. 
Where pract i ca 1 ~ construction wi 11 be scheduled for 
winter months when heavy equipment can cross frozen 
creeks without elaborate constructed crossings. 

Increased Fishing Pressure 

- Impact Issue 

The sport fishing pressure on the local streams and lake 
wi 11 substantially increase. The access, road and por­
tions of the transmission line will allow fishermen to 
reach areas previously unexploited. 

- Mitigation 

During the construction phase, access to the streams will 
be limited by closing roads to unauthorized traffic. The 
Alaska Board of Fisheries will be provided such informa­
tion as they require to manage the fisheries. Some 
streams, such as Deadman Creek, will require modification 
of current seasons and catch limits if current stocks are 
to be maintained. These regulations may take the form of 
reduced seasons or catch limits, imposition of maximum 
size limits or control of fishing methods. Since public 
health regulations will not allow sport-caught fish to be 
stored or prepared at public food service facilities, the 
project policy will be that all fishing is restricted to 
catch-and-release. 

Erosion Control 

- Impact Issue 

Sustained high levels of sediment in a system can change 
the species composition of the system (Bell 1973, Alyeska 
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Pipeline Service Company 1974). Siltation can affect 
development of fish eggs and benthic food organisms. 

- Mitigation 

The primary mitigation measures that will be used to 
minimize construction erosion are: 1) location of facil­
ities away from the clear water fish streams; 2) employ 
erosion control measures such as run off control, 
stilling basins and revegetation; 3) schedule erosion­
producing activities at biologically non-critical seasons 
{APSC 1974); 4) minimize the time necessary to complete 
the activity so that erosion is a short-term, non­
reoccurring problem; and 5) maintenance of vegetated 
buffer zones. 

The natural vegetation in an area is a major factor in 
preventing erosion (APSC 1974). Clearing for roads, 
transmission lines and other facilities will be confined 
to the minimum area necessary. For transmission lines, 
only taller trees and shrubs will be removed; the vegeta­
tive mat itself need not be disturbed. Adjacient to 
streams, especially small systems, clearing will be done 
by hand. Cleared material wi 11 be removed from the 
floodplain to approved disposal sites, if it is not 
salvaged or burned on site. 

Disposal sites that contain cleared slash and substandard 
materials (overburden) will be located in upland loca­
tions away from waterbodies. Disposal sites will be 
constructed so that neither run-off during breakup nor 
rainfall will wash silty material into streams. This may 
entail run-off control structures, surrounding the dis­
posa 1 site with berms, or channe 1 i ng run-off through 
containment ponds. 

If run-off is expected to carry silt to nearby water­
bodies from a construction site, settling basins will be 
built. Cl ari fi ed water will be di charged into receiving 
waters at an approved point. 

Proper grading, mulching and revegetation of cut and fill 
areas will be used to avoid chronic erosion. 

(iv) Material Removal 

- Impact Issue 

Removal of floodplain gravel can cause erosion, silta­
tion, increased turbidity, increased glaciation, fish 
entrapment and alteration of fish habitat. 
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-Mitigation 

Adverse impacts on aquatic habitats will be avoided or 
minimized by .application of guidelines more fully dis­
cussed in Joyce, Rundquist and Moulton (1980b), and in 
Burger and Swenson (1977). 

Before floodplain material sites are used, it will first 
be determined that upland sources are inadequate to sup­
ply the needed material. Floodplain sites will be thor­
oughly explored to verify that they can supply the neces­
sary quantities. Important habitats such as overwinter­
ing and spawning areas will be identified and avoided. 

Buffers of undisturbed vegetation will be retained be­
tween the sites and any active channels. The site will 
conform to the natural river features, including shaping 
gravel bars to conform to their original shape and exca­
vating to provide irregular plane (shorelines) and pro­
file (depths). If possible, mining will be scheduled to 
avoid conflicts with fish migrations, spawning, or other 
important occurrences. If mining is to occur during the 
winter, buffer zones and other sensitive areas will be 
flagged to avoid disturbance. Sites wi 11 be located to 
avoid or minimize instream work. Mining areas that may 
trap fish will notbe created. Material will be stock­
piled outside the floodplain to avoid backing flow at 
higher stages and the poss·ibil ity of material being 
eroded into downstream reaches. Overburden will be dis­
posed of in upland sites or returned, contoured and 
p 1 anted. 

Material washing operations will recycle water and will 
not discharge into adjacent streams. 

The Tsusena Creek material site will be rehabilitated 
after mining has ceased. The goal of rehabilitation will 
be to return the system to productive aquatic habitat. 
The site will be shaped and contoured to enhance fish 
habitat (Joyce, Rundquist and Moulton, l980b), and all 
man-made items removed from the site. Exposed slopes 
will be graded and seeded. Clear water in settling ponds 
will be removed. The drained ponds will be covered with 
gravel, contoured and seeded to avoid erosion. 

Rehabilitated areas will be monitored to ensure that 
grading, revegetation and other mitigation measures are 
effective. The Cheechako Creek and Susitna River borrow 
sites will be inundated and will not require rehabil ita­
tion. 
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(v) Oil and Hazardous Material Spills 

- Impact Issue 

Oi 1 spi 11 s into streams are taxi c to fish and their food 
organisms. 

- Mitigation 

An oi 1 and hazardous materials transfer, storage and 
accident response plan will be developed as part of the 
construction practice manuals required by Alaska 
Department of Environmental Conservation (DEC). 

Equipment refue 1 i ng or repair wi 11 not be a 11 owed in or 
near floodplains without adequate provisions to prevent 
the escape of oi 1. Waste oi 1 wi 11 be removed from the 
site and be disposed of using ADEC/EPA approved proce­
dures. Fuel storage tanks wi 11 be located away from 
waterbodies and within lined, bermed areas capable of 
containing 110 percent of the tank volume. Fuel tanks 
will be metered and all outflow of fuel accounted for. 
A 11 fue 1 ·1 i nes wi 11 be 1 ocated in aboveground or ground 
surface utilidors to facilitate location of ruptured or 
sheared fuel lines. 

Vehicle accidents, although difficult to fully protect 
against, can be minimized by constructing the roads with 
properly des i 1 gned curves to accommodate winter driving 
conditions. The roads wi 11 be adequately signed and 
during the winter, difficult stretches will be regularly 
c 1 eared and sanded. In summer, dust cant ro 1 wi 11 be 
accomplished with water. 

State law requires that all oil spills, no matter how 
small, be reported to DEC. Personnel will be assigned to 
monitor storage and transfer of oil and fuel; and to 
identify and cleanup spilled oil and other hazardous 
material. 

All personnel employed on the project, especially fie1d 
personne 1, wi 11 be trained to respond to fue 1 spills in 
accordance with the approved oi 1 spi 11 contingency plan. 
The plan will include a manual and training program 
describing: 

Actions to take as a first line of defense in the event 
of a fuel spill. 

Contact persons in the construction organization and in 
state agencies. 
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. The locations of sensitive habitats . 

. The location of all oil spill control and clean-up 
equipment, the types of equipment at each location, and 
appropriate procedures. 

Records to keep during an oil spill and clean-up 
operation. 

Oi 1 spi 11 equipment wi 11 be appropriate to the types of 
spills expected during the project and adequate to handle 
the largest spill expected. Personnel will be trained in 
the operation of the equipment and the equipment will be 
inventoried and tested regularly to make sure it is in 
proper working order in the event of an emergency (Bohme 
and Brushett 1979, Lindstedt-Siva 1979). 

(vi) Water Removal 

(vi 1) 

- Impact Issue 

Fish fry and juveniles can be impinged on intake screens 
or entrained into hoses and pumps. 

- Mitigation 

If possible, surface water withdrawal will be from 
streams or lakes that do not contain fish. If water must 
be withdrawn from a fish-bearing waterbody, the Alaska 
Department of Fish and Game intake design criteria will 
be used for all intakes. 

The ADF&G criteria are that: 1) all intakes should be 
screened; 2) openings in the screen should not exceed 
0.04 sq. in.; and 3) water velocity at the screen should 
not exceed 0.1 fps. No more than 20 percent of the 
instantaneous flow will be removed at any time. 

Blasting 

- Impact Issue 

Blasting in or near fish streams can rupture swim 
bladders and damage incubating embryos. 

- Mitigation 

The Alaska Department of Fish and Game has standard 
blasting guidelines that establish the distance from 
water bodies at which charges can be detonated without 
harming fish. Blasting will be accomplished using these 
guidelines. 
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(viii) Susitna River Diversions 

- Impact Issue 

Fish passing downstream through the diversion tunnels are 
expected to be lost because of the high tunnel velocities 
(over 18 ft/sec during summer flows that exceed 20,000 
cfs and 20 ft/sec during winter). During summer, 
relatively few fish are present in the tunnel entrance 
vicinity. During winter, resident fish are expected to 
overwinter in the head pond above the upstream cofferdam. 

- Mitigation 

The fish lost in the diversion tunnel, primarily in the 
winter, would have been lost during reservoir filling. 
Mitigation for these losses is discussed under Mitigation 
for Inundation Impacts in Section 2.4(b). 

(ix) Water Quality Changes 

- Impact Issue 

Discharge of camp effluents result in increased levels of 
metals and nutrient loading. Concrete batching plants 
release high alkaline effluents. 

- Mitigation 

Effluents will 
standards. 

comply with ADEC/USEPA effluent 

The concrete batching effluent will be neutralized prior 
to discharge to avoid impacts related to change in the pH 
of the receiving water. 

(x) Clearing the Impoundment Area 

- Statement of Issue 

Removing vegetation along streams can lead to accelerated 
erosion into the streams altered temperature regimes and 
equipment entering perennial or ephemeral stream ways. 

- Mitigation 

Clearing will be scheduled as close to reservoir filling 
as is feasible. Disturbance to the vegetative mat will 
be avoided. Erosion control methods wi 11 be employed 
wherever needed to minimize unnecessary erosion to 
streams. To the extent pr act i c a 1, c 1 ear i ng will take 
place during the winter. 
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(b) Mitigation of Filling and Operation Impacts 

(i) Approach to Mitigation 

The objective of the fisheries mitigation, as discussed in 
Section 1. 3, is to mitigate the adverse impacts of the 
Susitna Project on fish resources using the heirarchical 
approach to mitigation contained in the Susitna Hydro­
electric Prbject, U.S. Fish and Wildlife and Alaska 
Department of Fish and Game mitigation policies. The five 
basic mitigative actions, in order of priority, are: 

. Avoiding impacts through design features or scheduling 
activities to avoid loss of resources. 

• Minimizing impacts by carefully scheduling and locating 
operations, timing and controlling flow releases, and 
cantrall ing impacts through best management practices . 

. Rectifying impacts by repairing disturbed areas to pro­
vide optional fish habitat and re-establishing fish in 
repaired areas . 

. Reducing or eliminating impacts over time through 
monitoring, maintenance and proper training of project 
personnel . 

. Compensating for impacts by conducting habitat construc­
tion activities that rehabilitate altered habitat or 
managing resources on project or nearby public lands to 
increase habitat values. 

Each of the following impact issues is addressed in terms 
of these five mitigation actions. Figure E. 3. 30 summarizes 
mitigation features for major impact issues associ a ted with 
operation of the project. 

(ii) Mitigation of Downstream Impacts 
Associated with Flow Regime 

- Impact Issue 

As described in Exhibit A, the proposed project consists 
of two stages, the first stage (Watana-developnent) and 
the second stage (Watana-Devil Canyon development). Each 
stage requires its own flow release schedule during both 
filling and operation. The flow release schedule is 
designed to provide a balance between filling power gen­
eration and instream flow requirements. The initial 
filling of Watana reservoir will take approximately three 
years using a flow release schedule as shown in Table 
E.3.17. After filling is complete, Watana Dam power 
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plant will be operated outlined in Table E3.24. Devil 
Canyon Dam reservoir wi 11 be fi 11 ed in about five months 
following the Watana filling schedule. The operation of 
the two dam stage will result in a flow regime in Table 
3.27. Flows in these tables are stated for a gage at 
Gold Creek. 

As discussed in Section 2.3, a primary fishery concern is 
to provide suitable flows between Talkeetna and Devil 
Canyon that: 

All ow adult salmon access to tributary spawning areas; 

Allow adult salmon access to slough spawning habitat; 

• Maintain a suitable water depth on the spawning beds 
throughout the spawning period; 

• Maintain flow through the spawning gravels during the 
incubation period; and 

. Provide a flow-related stimulus to stimulate the out­
migration of fry. 

Additional fisheries concerns related to instream flow 
needs of resident and juvenile anadromous fishes include 
the need to: 

. Mainta.iri overwintering and summer feeding habitat; and 

Maintain access to tributary spawning and rearing 
habitat. 

Measures To Avoid Impacts 

Adverse impacts to fishery resources resulting from flow 
alteration can be avo·ided or minimized through selection 
of an appropriate flow regime. While hydroelectric 
developments with storage facilities alter the natural 
flow regime in the river, changes in streamflow patterns 
do not necessarily result in adverse impacts to fish pop­
ulations. For example, if low flows are limiting fish 
populations then supplementing low flow may result in 
enhancement to that population. 

It is presently considered that the proposed project 
flows will i act salmon. The proposed summer flow of 
12,000 cfs ef ·e..n July 25 and September 15, may not 
allow free asa:ge"'Q.~~ adults into some spawning sloughs. 
In addition,,~~'~ sp'a:~ning area within the slough may be 
reduced becai:.r~~of_)reduced up we 11 i ng. Altho ugh the 
aquatic studies program is continuing to evaluate flow 
requirements, it is believed that flows needed to avoid 
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any impacts to adult salmon in the July 25 - September 15 
period may be the range of 18,000 to 20,000 cfs at Gold 
Creek. 

- Measures To Minimize Impacts 

A flow release schedule will be used that minimizes the 
loss of downstream habitat and maintains normal timing of 
flow-related biological stimuli. One criterion that in­
fluences the establishment of the flow release schedule 
is the choice of the key fish· species and/or 1 ife stage 
to be protected. The evaluation species and 1 ife stage 
for each time unit has been identified. Instream flow 
requirements are being determined for each species/life 
stage/time unit combination. A flow regime that is bene­
ficial to one evaluation species/life stage may adversely 
affect another. A hierarchy of the species/life stages 
is established and preference is given to the species 
with the higher priority. The species/life stage hier­
archy for this proposed project is based on the evalua­
tion of the species important to the region as commer­
cial, recreational, subsistence, and aesthetic resources 
and their value to the ecosystem. In. the reach between 
Talkeetna and Devil Canyon, chum salmon were given high­
est priority followed by sockeye, chimook, coho and pink 
salmon (Section 2.l(d)). 

Winter Flow Regime (November-April) 

The winter flow regime wi 11 be reduced during filling 
flow regimes and sustantially increased during opera­
tion of both project stages. Primary species/life 
stages impacted by the modified winter flows waul d be 
(in order of sensitivity): incubating salmon embryos 
(all species), overwintering salmon juveniles and over­
wintering resident species (all 1 ife stages). Average 
monthly flows during filling of Watana reservoir from 
about 90 percent of the pre-project average for March 
at Gold Creek to 38 percent of lhe pre-project average 
in November (Table E.3.17). Since only minor reduc­
tions in March, the low-flow month, impacts are 
expected to be minor. 

During operation, the winter releases are substantially 
increased to provide power during the high demand 
winter seasons. The increased winter flows are largest 
during the two dam stages, when increases above the 
normal average monthly flow ranges from about 269 per­
cent at Gold Creek in November to about 750 percent in 
February and March (Table E.3.27). The increased flows 
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will increase the avail able overwintering habitat down­
stream for salmon juveniles and all 1 ife stages of 
resident species. The slough habitat for the incubat­
ing salmon embryos may be enhanced through increased 
intergravel flow associated with the larger flows, or 
it may be degraded if the higher flows substantially 
alter the intergravel temperature regime or ice condi­
tions. These and other potential impacts to slough 
habitats are the subject of ongoing studies . 

. Spring Flow Regime {May-June) 

The spring flow regime will be reduced below the pre­
project flows for all post-project regimes. Average 
post-project f1ows at Gold Creek in May will be 45 per­
cent of pre-project flows during Watana filling, 79 
percent of pre-project flows during Watana operation 
and 66 percent pre-project flows during Watan a/Devil 
Canyon operation. 

Average post-project flows in June will be 22 
of pre-project flows during Watana filling, 41 
during Watana operation and 46 percent 
Watana/Devil Canyon operation. 

percent 
percent 

during 

During project operation, the post-project flows will 
nearly equal the normal preproj ect flows for a short 
time in late April or early May as the post-project 
flow regime passes from a condition of winter flow 
augmentation to summer f1ow reduction. Breakup flood 
flows are reduced in the regulated flow regimes. 

The primary species/1 ife stage that would be impacted 
during spring flows are salmon fry. It is hypothesized 
that the spring breakup flows may induce salmon fry, 
particularly chum and pink salmon, to move out of the 
sloughs, and other incubation gravels, and begin the 
process of outmigration. During the 1982 spring flood, 
considerab 1 e mainstem ice jamming was observed, re­
sulting in increased stage in the side channels and 
sloughs. Fry were observed to vacate the sloughs as 
the river stage dropped. Operational flows would 
reduce the magnitude of the spring flows such that 
sloughs would not be overtopped. If the sloughs are 
not overtopped, fry may not be exposed to the trig­
gering stimulus needed to initiate outmigration. The 
effects of spring breakup on fry migration during the 
1983 spring breakup period will be evaluated to 1) test 
the hypothesis that the breakup flood is important to 
fry outmigration; and 2) identify the magnitude of flow 
that will provide the proper conditions for fry 
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outmigration. If the 1983 studies indicate that a 
spring flood is necessary for outmigration, this infor­
mation will form the basis for modifying the spring 
release schedule to provide a sufficient stimulus. The 
effectiveness of these releases will be evaluated dur­
ing the filling and operational monitoring studies. 

. Summer Flow Regime (July- October) 

The five species of Pacific salmon enter the spawning 
areas during the summer high flow periods. Most of the 
spawning in the Talkeetna to Devil Canyon reach is con­
fined to sloughs and tributaries. Access to the slough 
spawning areas is apparently provided by a combination 
of the high summer flows in the Susitna River mainstem 
and the summer surface inflow to the sloughs. In addi­
tion, the useable spawning area in sloughs is at least 
partly controlled by backwater levels from the mainstem 
into sloughs. Upwelling groundwater in the sloughs 
attracts adults, maintains the permeability of spawning 
gravels and provides a stable winter flow during the 
embryo incubation period. The primary species/life 
stage that would be impacted in the summer is adult 
chum salmon. 

The summer flow regime wi 11 be 1 ower during fi 11 i ng and 
operation than the natural regime. This permits for 
filling the reservoir during the season of high flow 
and low power demand. The greatest reductions will be 
during the filling operation, with post-project flows 
at Gold Creek reduced to 27 percent of pre-project 
flows in July nad 70 percent in September (Table 
E.3.17. A smaller change is anticipated during project 
operation, ranging from a 66 percent reduction in July 
to a 38 percent increase in October (Tables E.2.24 and 
E. 3. 27. 

The proposed operational flows from July 25 to 
September (described in Chapter 2) would provide 12,000 
cfs at Gold Creek, and will neither avoid nor minimize 
impacts to spawning salmon. It is anticipated that 
adult salmon will experience difficulty in gaining 
access to the sloughs. The flows are of sufficient 
magnitude, however, to undertake to rectifying impacts 
to salmon spawning activity by modifying ·existing 
spawning habitat to maintain natural spawning by 
salmon. Rectifying measures are discussed below. 
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- Rectification of Impact 

. Winter Flows 

Since minimal impacts are expected during both filling 
and operation a 1 winter f 1 ow, rectifying measures are 
not needed . 

. Spring Flows 

If salmon fry require a high breakup flow in 
successfully outmigrate, a properly timed 
sufficient level will be proivded to minimize 
Rectifying measures will not be needed . 

. Summer Flows 

order to 
flow of 
impacts. 

Impacts to salmon spawning areas cannot be eliminated 
at the proposed project flows. The method selected for 
rectification is to physically modify the geometry of 
the sloughs to restore their suitability as spawning 
and incubation habitat. Because such slough modifica­
tions have not previously been attempted in Alaska, a 
demonstration project to examine the feasibility of 
slough modification program is scheduled to be 
initiated in the summer 1983 field season. 

The goals of slough modification area: 1) to maintain 
or enhance ground water flow; 2) to provide a water 
depth that wi 11 permit access and spawning; and 3) to 
maintain or enhance permeable spawning gravels. These 
goals will be met by: 1) selecting a site that can 
provide sufficient ground water flow to support salmon 
embryos through the winter, 2) providing upstream 
control works that will allow control of mainstem flow 
entering the slough; and 3) constructing downstream 
control works to allow access by adults and maintain a 
suitable depth of water over suitable substrate for 
spawning. Elements of this slough modification program 
are illustrated in Figure E.3.9. 

- Reduction of Impacts Over Time 

Post-operational monitoring will be conducted to evaluate 
the effectiveness of mitigation measures (see Section 
2.6). If further impact reduction is required to main­
tain existing fish populations, additional mitigation 
measures will be incorporated. Certain target mitigation 
issues will receive priority in the monitoring program. 
These include monitoring fry outmigation and the effects 
of summer project flows on adult salmon movements. The 
outmigration of salmon fry will be monitored to evaluate 
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if the proper timing of outmigration is achieved. The 
basis for such an evaluation will be the baseline 
outmigration studies and within year comparison to 
adjacent unregulated systems. If there are significant 
differences in the timing of fry outmigration and these 
differences are related to flow levels, an adjustment of 
the spring breakup flow wi 11 be made to provide a 
properly timed outmigration to reduce the impact. 

Monitoring will be conducted to evalute if the summer 
base flow achieved the intended level of mitigation. The 
monitoring study will include documentation of adult 
migration rates, access to slough spawning habitats, and 
embryo survival. If natural production cannot be main­
tained in the sloughs with the proposed flows, then it 
wi 11 be necessary to alter the flow schedule to achieve 
the proper flow. If such flows are not feasible, then 
selected sloughs will be modified to increase their suit­
ability as salmon spawning and incubation habitat. The 
production of these modified sloughs will be monitored to 
measure the success of these modifications, including 
studies of access, available spawning habitat and incuba­
tion success. Periodic maintenance of spawning gravels 
and flow control structure inspection will be required to 
ensure that the modified sloughs are adequately function­
ing. The maintenance schedule will be determined based 
upon the results of the slough modification demonstration 
project and ongoing monitoring studies. 

- Compensation For Impacts 

If the flow-related impacts cannot be minimized, recti­
fied or adequately reduced with the implemented mitiga­
tion measures, it may be necessary to compensate for the 
lost fishery resources. Compensation for lost salmon 
productivity will consist of: 1) channel modifications 
in side-channel and mainstem areas to increase the suit­
ability of these habitats for spawning and 2) providing 
spawning channels in areas of groundwater upwelling or in 
association with clearwater tributaries. 

The lack of suitable substrate may limit the availability 
of spawning habitat under project operation. In areas 
with suitable hydraulic conditions, the addition of 
gravels or the cleansing of gravels in areas with suit­
ably sized particles will provide additional habitat 
required to accommodate adults di sp 1 aced from other 
habitats. 

Some of the existing side channels have substrates suit­
ably sized for spawning, but the particles are cemented 
together by glacial silts and sands. The heavy sediment 
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load and peak flows that presently exist in the Susitna 
River have resulted in a high degree of compaction in the 
substrate. If the sands and silts cementing the gravels 
together are removed, these areas may provide suitable 
spawning habitats. In some of these side-channels it may 
be sufficient to create a mechanical disturbance that 
would allow the streamflow to remove the silts and sands. 
It may be possible to use a bulldozer with a scarifier to 
rake the streambed and stir up the fine sediments (Trihey 
l982b), allowing the fines to be carried away by the 
streamflow. This excavation would be accomplished during 
reservoir filling. During filling there will be a 
reduction of the suspended sediment load and flood peaks 
(Chapter 2), which will be beneficial in maintaining 
these areas after cleaning. A higher flow released for 
one week during the spring waul d assist in removing the 
fines from these areas. 

In other areas where the above technique would not work, 
a mobile gravel cleaning machine could be required to 
remove silts and sands from the substrates. 11 Gravel 
Gertie11 developed by Washington State University may be 
suitable for use on slough substrate. The 11 Gravel 
Gertie 11 is a mobile gravel cleaner that uses high velo­
city water jets to flush and then collect the silts from 
gravels for disposal (Mih 1980). Silts and sands removed 
from the gravels could be discharged into the mainstem 
river or disposed of on land. Habitat improvement acti­
vities on side channels would be conducted in a down­
stream sequence to reduce the chance of sedimentation of 
fines from upstream sites impacting downstream sites. 

Side channels and mainstem sites may have suitable hy­
draulic conditions for spawning under project operation, 
but the streambed may not have substrate of appropriate 
particle size for spawning. The addition of gravels may 
be requi ed to create spaw.ni ng habitat. Under project 
operation, the peak flow events will be significantly 
reduced in the reach from Ta 1 keetna to De vi 1 Canyon 
(Chapter 2). Thus, gravels could be placed in the side 
channels and mainstem to create stable spawning habitat 
(Figure 3.10). 

Adding appropriately sized gravel to side channels will 
probably be more effective for pink, chinook and possibly 
sockeye than for chum. Spawning chum salmon apparently 
select areas with upwelling ground water. Cleaning and 
supplementing spawning gravel cannot be implemented until 
reservoir fi 11 i ng. Material added to the mai nstem and 
many of the side channels prior to the cantrall of flow 
would be quickly redistributed during summer floods. A 
survey of candidate areas is being conducted to identify 
potential sites. 
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The size of a spawning bed and amount of spawning gravel 
needed would be determined by physical conditions at each 
selected site. A pilot project w"ill be undertaken prior 
to full scale implementation. 

Habit at enhancement as described above waul d provide a 
spawning channel similar to that illustrated in Figure 
E.3.11 which depends on the natural flows at the channel 
site. 

If alternative mitigation schemes prove to be unfeasible, 
a hatchery could be developed. 

Mitigation of Downstream Impacts Associated 
With Altered Water Temperature Regime 

- Impact Issue 

The creation of Watana and Devil Canyon reservoirs would 
change the downstream temperature regime of the Susitna 
River. Reservoirs act as heat sinks, generally reducing 
the annual variability and the rate of change in water 
temperatures by moderating summer and winter temperatures 
and introducing a time lag. The magnitude of change in 
the thermal regime downstream depends on the thermal 
stratification of the reservoir and the design of the 
power intake and release structures. 

Some seasonal stratification is expected to occur in 
Watana Reservoir (Figure E2.91). Reservoir thermal 
modelling indicates that surface water temperatures may 
reach 10 oc by August 1 and that the top 100 ft. of the 
water column will range between 8-9°C (Chapter 2). 

The water temperatures downstream of the dam are set in 
part by the elevation of the intake structures, which in­
turn determine the temperature of the .water drawn from 
the reservoir. Since growth rate in mJy aquatic organ­
; sms is temperature-dependent, changes , · the thermal 
regime can have profound impacts on aq, ic communities. 
Potential adverse effects of higher w·:, ter temperatures 
include acceleration of incubation and jarly emergence of 
salmonid embryos and benthic invertebrjtes. The impact 
of lower summer temp.eratures includeiJ···.·.,.'.slower gr.owth of 
invertebrates, juvenile anadromous ar~J resident fish. 
The 1 ag effect may cause delayed sprtJng spawning acti­
vity. Changes in the thermal characte'f' and its effects 
will decrease downstream as tributaries' contribute to the 
flow and as the temperature regime approaches an equili­
brium state. The impacts related to the thermal changes 
are expected to be confined to the Talkeetna to Devil 
Canyon Reach. 
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- Measures to Avoid Impacts 

The only mitigative alternative that would completely 
avoid temperature changes downstream of the project is 
the No Project alternative. Hydroelectric project in­
volving reservoir storage dams will alter the natural 
temperature regime. 

- Measures to Minimize Impacts 

• Water Temperatrues during Filling Watana Reservoir 

Summer water temperatures during the second year of 
filling Watana Reservoir are expected to range from 5 
to 6oC in the reach above Talkeetna. The diversion 
tunnel functions as a low-level release and affords no 
temperature control. Water wi 11 be pulled from depths 
greater than 425 ft where water temperatures are ex­
pected to be near 4°C. The low water temperatures are 
expected to adversely affect adult salmon, and resident 
and juvenile fish. Adult salmon may avoid the Susitna 
River above Talkeetna and juvenile anadromous and 
resident fish may be d i sp 1 aced to warmer areas or be 
subjected to reduced growth. 

Adverse impacts associated with filling Watana Reser­
voir could be mitigated by providng a temperature con­
trol structure. A low-level portal could be installed 
in the multiple 1 evel out 1 et structure proposed for 
project operation. The additional portal would allow 
withdrawal of warmer water from the upper layer of the 
reservoir during the second year of filling. With the 
addition of the fifth portal, summer temperatures under 
both filling and operation are expected to be near pre­
project levels (8 to 10°C) . 

• Water Temperatures During Operation 
f Watana Reservoir 

he impacts associated with alteration of the tempera-
• ure regime during reservoir operation can be minimized 

incorporating multiple level gates in the power 
take. Multiple level intakes have been successful in 
eventing temperature regulation by the selection of 

:scharge water from various depths (Nelson, Horak, and 
son 1978). 

, e success of a multiple-level intake depends on the 
hermal structure of the reservoir, the existence of 

sufficient water at the desired temperature and loca­
tion within the reservoir and intake ports located at 
the desired elevations. In the summer months, 
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preproject temperatures range. from 8-12oC in the 
Talkeetna to Devil Canyon reach. Temperatures near this 
range may exist in the top 100 feet of the reservoir 
(Chapter 2). If this layer is present, it can be 
accessed by the multiple-level intake gates, and impacts 
could be essentially avoided during the summer. 

During the winter months, temperatures in the mainstem 
are near OoC in the Talkeetna to Devil Canyon reach. 
Water temperatures near 2oC are 1 ikely to occur in Watana 
Reservoir to a depth of 100 feet. Water temperatures of 
2°C released from Watana Dam are expected to cool to near 
OoC by RM 148 just below Devil Canyon. 

- Measures to Rectify Impacts 

The most significant adverse impact associated with the 
altered thermal regime waul d be acce 1 era ted incubation 
and early emergence of salmon fry. The major concerns 
are related to the potential lack of food items in late 
winter/early spring and the colder temperatures en­
countered in the lower river and Cook Inlet. The modi­
fied sl aug hs or spawning channels designed to rectify 
or compensate for lost spawning and incubating habitat 
will be provided with a rearing pond at their down­
stream end. These rearing ponds will be used to 
collect the early emergents and hold them to prevent 
their downstream migration into colder water. Fry will 
be maintained in these rearing areas unt i 1 appropriate 
conditions,· including temperatures, are reached in 
downstream habitats. Fry emerging from other spawning 
habitats would not benefit from these facilities. 

(iii) Mitigation of Inundation Impacts On 
Mainstem and Tributary Habitats 

- Impact Issue 

The Watana Reservoir will inundate those portions of the 
Susitna River and its tributaries between Elevation 1480 
and 2185 feet ... This corresponds to a loss of 54 mi of 
mainstem habitat and approximately 28 mi of tributary 
habitat. In 1981, the Arctic grayling population in the 
impoundment area was estimated to be approximately 10,000 
grayling greater than 6 inches (ADF&G 1982a). This popu­
lation uses the clearwater tributaries as spawning and 
rearing habitat and the tributaries .and Susitna River 
main stem as overwintering habitat. ''·;:; •. GQl;l~.,inui ng studies 
are being conducted to measure the amounf''~ff'f spawning and 
rearing habit at that wi 11 be inundated and assess poten­
tial alternative habit at above the impoundment area that 
will be made available by raising the water level. Over­
wintering habitat wi 11 increase under the proposed 
project. 
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SUSITNA BASIN WITH FIELD STATIONS AND MAJOR GLACIAL STREAMS DEFINED, 

ADULT ANADROMOUS INVESTIGATIONS, SU HYDRO STUDIES, 1981. 
FIGURE E 3.4 
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FIGURE E.3.8a: TIMING OF LIFE STAGES Of SALMJN IN THE SUSITNA RIVER FROM TALKEETNA TO DEVIL CANYON (Cont'd) 
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- Adult Passage ••• ••••••• 
- Spawning ••• •• 
- Incubat1on/Emergence •••••• •••• 
- Rearing ••• • •• 
- Outmigration* ···-···· 

* Juvenile sockeye appear to be absent from this reach. 

Source: ADf&G 1981a, 1981b, 1981c, 1981d, 1981e, 1981f, and 1982a. 
Trent 1982; and Morrm~ 1980. 
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FIGURE E.3.8a: TIMING OF LIFE STAGES OF SALHJN IN THE SUSITNA RIVER FROM TALKEETNA TO DEVIL CANYON 
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(FROM McKENORICH et al. 1982) 

1 l 1 

OPEN WATER ZONE WATER ZONE 
- USUALLY GREAtER THAN 2.1 mIN DEPTH - WATER FROM 0.8 TO 2.1 mIN DEPTH 

-LITTLE TO NO AQUATIC VEGETATION -USUALLY DOMINATED BY YELLOW POND LILY 

-SIZE VARIABLE DEPENDING ON BOTtOM MORPHOLOGY 

SHALLOW WATER ZONE 

- WATER 0.15 TO 0.8 mIN DEPTH 

- USUALLY DOMINATED BY BUR REED, HORSETAIL, 

MARE'S TAIL, AND BLADDERW.OiiT 

- SIZE VARIABLE DEPENDING ON BOTlOM MORPHOLOGY 

- SPECIES COMPOSITION INFLUENCED BY SUBSTRATE 

EMERGENT WETLAND PERIPHERY 

- WAT'ER FROM GROUND SURFACE TO 0.3m IN DEPTH 

- MAY CONTAIN A FLOATING MAT OF VEGETATION 

- DOMINANTS .INCLUDE SEDGE,COlTON GRASS,REED BENT GRASS , 

MARSH FIVEFINGER,BUCKBEAN,AND SPHAGNUM MOSS 

- SIZE INI'I.UENCED BY BOTtOM MOilPHOLOGY 

AND SUJIROUNDING TOPOGRAPHY 

SCHEMATIC REPRESENTATION 

A SCHEMATIC REPRESENTATION OF THE DOMINANT VEGETATION 
ASSOCIATED WITH MANY OF THE LAKES AND PONDS 

OF THE UPPER SUSITNA BASIN 
FIGURE W2 
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APPENDICES EA TO ED 

SUSITNA HYDROELECTRIC PROJECT 

Environmental Guidelines for Facility Siting, Design 
Construction, Operation, and Rehabilitation. 

A - ALL FACILITIES 

1. A 500-foot maximum width buffer of undisturbed vegetation should be 
maintained between a facility and any stream, 1 ake or wetland. 

2. Siting should minimize requirements for clearing removal of vegeta­
tion. 

3. Where removal of vegetation is required, organic overburden should 
be segregated and stockpiled for use in subsequent rehabilitation. 
Stockpiles should be placed in well-drained locations and bermed to 
contain runoff. Depleted or nonoperat i onal borrow pits should be 
used as overburden storage areas where feasible. 

4. Structures should be consolidated to disturb the minimum necessary 
area of ground surface. 

5. Design should minimize gravel requirements by avoidance of wet 
areas or permafrost zones, structures con so 1 id at ion, and balanced 
c ut and f i 1 1 • 

6. Where gravel pads must be used, adequate provision for cross­
drainage should be made to avoid impoundment of sheet flow. 

7. A minimum distance of 1/2 mile should be maintained between any 
facility and the following: 

-Salmon spawning area; 
-Bald eagle nest; 
- Golden eagle nest; 
- Brown bear den; 
- Wo 1 f den; 
- Oall sheep lambing area; and 
- M i n er a 1 1 i c k . 

8. Blasting should avoid times and locations which are sensitive to 
fish and wildlife. These times and 1 oc at ions should be determined 
on a case-by-case basis by the environmental consultant and in 
accordance with resource agency g ui del ines. Proper sizing and 
sequencing of blasting charges can minimize fish and wildlife 
impacts. Streamsi.de excavation should not be done by blasting. 
Blasting procedures and schedules must be sufficiently flexible 
to allow alteration at short notice for the protection of wildlife. 
Alaska Department of Fish and Game blasting guidelines should be 
followed. 



9. Excavation spoil should be disposed of in the future impoundment 
area of the dam under construction. ·Where haul distances prohibit 
this, spoil should be used in the rehab-ilitation of depleted or 
nonopera:tional material sites, or for solid waste disposal site 
maintenance. Spoil retained for these applications should be 
stockpiled in stable, well-drained locations, and bermed to contain 
runoff. 

10. Solid waste disposal sites should be established in stable, well­
drained locations. Siting should utilize existing excavations such 
as depleted upland borrow pits. Intermittent drainages, ice-rich 
soils, or other -erosion-susceptible features should be avoided. 
Deposited material should be covered daily with nonsilty excavation 
spoil stockpiled for this purpose at the site. Solid waste dis­
posal site design and operation should conform with guidelines 
established by the Alaska Department of Environmental Conserva­
tion. 

11. Facility siting should avoid thaw susceptible areas (discontinuous 
permafrost zones) capable of slumping or thermal erosion. 

12. Where hydraulic erosion is unavoidable, appropriate measures (rang­
ing from filtration fabric to settling ponds) should be employed to 
minimize siltation. 

13. Erosion-prone slopes should be fertilized and dry seeded with a 
fast-growing native grass. 

14. Equipment, structures and materials should be removed from a site 
prior to rehabi 1 itation. The site should be graded to contours 
which are consistent with surrounding terrain and allow complete 
drainage with minimal erosion potential. 

15. Where it can be demonstrated that erosion is not likely to be a 
problem, restoration should emphasize fertilization and scarifica­
tion and minimize seeding, to encourage the invasion of native 
plants from the surrounding parent population. Where seeding is 
emp 1 oyed, native grasses appropriate to the climate and geography 
of the project area should be used. 

16. A systematic program to avoid or mitigate project activity-related 
impacts should be developed during Phase II. At a minimum, this 
program should include the following components: 

-A Petroleum and Hazardous Substance Plan which sets forth de­
tailed specifications for training of personnel and for proced­
ures and equipment to ensure the safe storage, handling, trans­
poration, collection-, and disposal of petroleum products and 
hazardous substances. This program should include the prepara­
tion of a Petroleum and Hazardous Substances Manual to ba used by 
all project personnel. Special attention should be given to the 
design of this manual so that size, format, and contents facili­
tate routine on-the-job use. 
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-An Environmental Briefings Program to familiarize project per­
sonnel with environmentally sensitive features of the project 
area, tederal and state regulations, agency permit stipulations, 
and specific project policies and restrictions regarding protec­
tion of vegetation, fish, wildlife, and cultural resources. The 
Environmental· Briefings Program should be combined with the 
project Safety Program and involve continuing updates and 
reviews through regularly scheduled weekly meetings. The Envi­
ronmental Briefings Program should be positive and informative 
in nature and use visual aids to stimulate interest. The pro­
gram should strive to explain why a certain feature or organism 
is vulnerable to disturbance, and therefore why protective meas­
ures are needed in each case.· 

17. Storage containers for fuels and hazardous substances should be 
1 ocated at 1 east 1500 feet from water bodies and bermed to cant ai n 
110 percent of the maximum volume to be stored. Containment ar~as 

should be lined with impervious material. 

18. Project construction and operation activities should be planned 
and scheduled to avoid or minimize disturbance to fish streams. 
Where activities affecting fish streams cannot be avoided (e.g., 
construction of stream crossings), activities should be scheduled 
for periods when fish are not present. Where stream crossings are 
planned for winter construction, the thalweg, banks, and other 
locational features should be identified and staked in the field 
prior to snowfall or freeze-up. 

B - CONSTRUCTION CAMPS 

1. 

2. 

3. 

4. 

To minimize scavenging by birds and mammals, with resultant ad­
verse contacts between people and animals, all putrescible kitchen 
waste should be stored indoors in sealed containers and inciner­
ated on the same day they are produced. 

Camp incinerators should be properly sized and operated by trained 
personnel to ensure that 'all putrescible wastes are completely 
burned to mineral ash. Incinerator capacity should be carefully 
specified to accommodate peak camp occupancy. 

Camp perimeters should be protected with animal-resistant fencing 
designed and built to specifications provided by the environmental 
consultant. 

The liquid waste treatment system should be operated by state of 
Alaska accredited personnel. Grey water must be treated along 
with other liquid wastes. A regular effluent sampling and testing 
program should be followed to ensure compliance with NPDES and 
state of Alaska Wastewater Disposal Standards {18 AAC 72). Efflu­
ent testing should be conducted by a state of Alaska certified 
water quality laboratory. Effluent discharge to streams should be 
located to achieve maximum dilution. 



5. Wells should be established for potable water withdrawal. If 
wells are not feasible at a given location, water should be with­
drawn from lakes. Streams should be considered only as a last 
resort, and only after a determination is made on a case-by-case 
basis that fish or wildlife will not be adversely affected by 
water withdrawal, particularly during overwintering and reproduc­
tive periods. Intake structures should be designed to preclude 
entrapment or entrainment of fish eggs or larvae. 

C - ACCESS ROADS 

1. Road design speeds should be kept to the minimum consistent with 
project requirements and should not exceed 40 miles per hour. 
Lower design speeds allow greater flexibility for alignment adjust­
ments to avoid environmentally sensitive features and reduce 
requirements for major road cuts. Lower design speeds also enable 
routing to follow higher, drier terrain, thereby reducing require­
ments for gravel extraction and fill placement in wetlands. A 
40-mile-per-hour design speed will increase road safety and enhance 
recreational resource potential. 

2. Road profile elevations should be minimized and side slopes made 
sufficiently gentle to allow free passage of big game. 

3. Routes should avoid wetland and riparian areas, and minimize stream 
crossings and encroachments. 

4. Road design should keep gravel extraction requirements to a minimum 
by avoiding wet areas and emphasizing balanced cut and fill. 

5. Where stream crossings cannot be avoided, 
right angles to the stream and located to 
bank cutting and streambed disturbance. 
wintering areas within streams should be 
ments. 

they should be aligned at 
minimize requirements for 
Fish spawning and over­
avoided by route adjust-

6. Bridges should be installed in preference to culverts or low-water 
crossings (fords). Bridge supports should be located outside 
active channels. 

7. Culverts should be properly sized to accommodate all species and 
age groups of fish utilizing that portion of the stream (see Alaska 
Department of Fish and Game stream crossing guidelines). 

8. Culverts should be placed to conform with the slope of the undis­
turbed streambed at the place of installation and should not be 
perched. 

9. Low-water crossings should be used only where a stream will sustain 
infrequent, light traffic. Such crossings should conform to the 
slope of the undisturbed streambed and should be constructed of 
materials that will preclude water percolating through rather than 
over them. 
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10. Where stream crossings are pla.nned for winter construction, the 
thalweg, banks, and other locational features should be identified 
and staked in the field prior to snowfall or freeze-up. Over­
wintering areas of fish or aquatic mammals must not be disturbed 
during winter construction. 

11. All access roads not required for project operation or recrea­
t i ana 1 purposes, shou 1 d be 11 put to bed 11 as soon as they are no 
longer required, if possible during the same season. Drainage 
structures should be removed and the roadbed recontoured to a 
stable configuration providing proper drainage. Rehabilitation 
should include ·scarification, fertilization, and blockage with a 
berm followed by a cut. Erosion-prone locations should be seeded 
with fast-growing native grasses. Where impoundment of sheet flow 
has occurred, nonoperational roads should be structurally altered 
to restore normal flow. 

12. Road dust control should utilize water rather than oil or other 
synthetic compounds. Water wi thdrawa 1 procedures and sources for 
dust control should be approved on a case-by-case basis by envi­
ronmental personnel following site-specific inspection. 

13. Grading or other road maintenance activities should not push 
material into streams. Culverts should be checked periodically 
and kept free of ice and debris to avoid blocking flows. Special 
attention to culverts is required immediately prior to, during, 
and following spring break-up. 

D - MATERIAL SITES 

1. A detailed, site-specific m1n1ng plan should be prepared for each 
borrow operation. Design should be an interdisciplinary team 
effort involving civil engineers and environmental specialists ex­
perienced in design, construction, and permit requirements. Mining 

2. 

3. 

plans should include all roads, facilities, mining techniques, 
schedules, and rehabilitation procedures. 

Borrow areas required for dam and ancillary facility construction 
should be sited in the future impoundment area of the dam under 
construction. 

Siting of borrow areas outside the impoundment zone shou 1 d p 1 ace 
first priority on well-drained upland locations. Second priority 
consideration should be given to first-level terrace sites. Active 
floodplain and streambed sites should be avoided unless they are 
within the impoundment area of the dam under construction. Stock­
piling within active floodplains should be prohibited. Floodplain 
gravel mining should follow the guidelines set forth in the U. S. 
Fish and Wildlife Service 11Gravel Removal Guidelines Manual for 
Arctic and Subarctic Floodplains, .. 1980. 



4. All material sites should be developed in phases by aliquots. The 
phases should be prioritized to save until last those portions of 
the site which are more sensitive from an environmental standpoint. 

5. First-level terrace sites outside the impoundment zone should be 
located on the inactive side of the floodplain and mined by pit 
excavation rather than by shallow scraping. Excavations should be 
separated from the active floodplain by a 500-foot buffer of undis­
turbed, vegetated terrain. 

6. If wet processing is required, water withdrawal and discharge loca­
tions should be carefully sited to minimize fish and wildlife dis­
turbance. Drawdown in overwintering pools used by fish or aquatic 
mammals and any disturbance to spawning areas must be avoi.ded. 
Water intake structures should be designed to preclude entrapment 
or entrainment of fish eggs or 1 arvae. Gravel washing should 
employ recycled water. If pit dewatering is required because of 
ponding or wet processing, settling ponds should be designed, oper­
ated, and monitored to ensure that NPDES standards for discharge 
are achieved. Settling ponds should be designed and sited to avoid 
fish entrapment. Water discharge should be directed in a manner 
that will minimize erosion. Energy dissipaters should be used 
where necessary. 

7. Abandoned access roads, camp pads, and airstrips should be used 
wherever feasible as material sources for operations in lieu of ex­
panding existing sites or initiating new ones. Where riprap is re­
quired, material produced during excavation of the powerhouse, gal­
leries, and tunnels should be used if feasible. 

8. Material site design features should facilitate restoration. Sites 
should have irregular boundaries, including projections of undis­
turbed, vegetated terrain into the site. Slopes should incorporate 
a diversity of contours created during actual excavation, rather 
than during restoration. 

9. Where pending will occur, as in first-level terrace sites, irregu-
1 ar boundaries and slope contours should be accentuated. Islands 
of undisturbed vegetated terrain should be left within the per­
imeter of the operational site. 

10. Organic overburden, slash, and debris stockpiled during clearing 
should be distributed over the excavated area prior to fertiliza­
tion. This includes sites which have ponded. 

11. Once operational material sites are depleted or no longer required, 
they should be rehabi 1 itated by the end of the next growing season 
fallowing 1 ast use. 

-

-

-
-
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E - TRANSMISSION CORRIDORS 

1. Where they are not adjacent to an existing road, transmission cor­
ridors should be constructed by helicopter support to avoid neces­
sary clearing of vegetation. In tundra locations where clearing is 
not required for access, winter construction on a snow base may be 
an acceptable substitute for helicopter-supported construction, 
provided Rolligon or flat-tread, Nodwell-type vehicles are used. 
Transmission corridor development should avoid creating an alter­
nate access route for all-terrain vehicles. 

2. Transmission line additions should be made adjacent to established 
transmission corridors. Where transmission lines have a common 
destination, they should follow a common route. 

3. Transmission towers should not be placed in active floodplains and 
should avoid streams and lakes by a minimum 500 feet. 

4. Herbicides should not b-e used for vegetation control along trans­
missfon corridors. 

5. Transmission corridors should follow the forest edge (i.e., the 
transition zone between forest and shrub or forest and tundra) and 
avoid crossing wetlands. 



APPENDIX EE: SCIENTIFIC NAMES OF MAMMAL SPECIES 
FOUND IN ·THE PROJECT AREA 

Common Name Scientific Name 

M:Jose 

Caribou 

Dall Sheep 

Brown Bear 

Black Bear 

Wolf 

Wolverine 

Belukha Whale 

Beaver 

r~uskrat 

River otter 

Mink 

Marten 

Red Fox 

Lynx 

Coyote 

Short-Tailed Weasel 

Least Weasel 

Masked Shrew 

Dusky Shrew 

Arctic Shrew 

Pygmy Shrew 

Collared Pika 

Snoweshoe Hare 

Hoary Marmot 

Arctic Ground Squirrel 

Red Squirrel 

Northern Red-Backed Vole 

Meadow Vole 

Tundra Vole 

Singing Vole 

Brown Lemming 

Northern Bog Lemming 

Porcupine 

~~ 
Rangifer tarandus 

Ovis dalli 

Ursus arctos 

Ursus americanus 

~lupus 

~gulo 

Delphinapterus leucas 

Castor canadensis ---
Ondatra zibethica 

Lutra canadensis 

Mustela ~ 

Martes americana 

Vulpes ~ 

Lynx canadensis 

Canis latrans 

Mustela ermines 

Mustela nivalis 

Sorex cinereus 

~ monticolus 

Sorex arcticus 

~hoyi 

Ochotona collaris 

Lepus americanus 

Marmots caligata 

Spermophilus parryii 

Tamiasciurus hudsonicus 

Clethrionomys rutilus 

Microtus pennsylvanicus 

Microtus oeconomus 

Microtus ~ 

Lemmus sibiricus 

S:ynaptomys borealis 

Erethizon dorsatum 

-

-
-
-
-~· 

-
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Species 

Common loon 
Gavia immer ------

Arctic loon 
Gavia arctica 

Red-throated loon 
Gavia stall ata 

Red-necked grebe 
Podiceps grisegena 

Horned grebe 
Podiceps auritus 

Whist! i ng swan 
Olor columbianus 

Trumpeter swan 
Olor buccinator 

Brant 

Canada goose 
Branta canadensis 

White fronted goose 
Anser albitrons 

Snow goose 
Chen caerulescens 

Mallard 
Anas pi atyrhynchos 

Gadwall 
~ strepera 

Pintail 
Anas acuta -----

APPENDIX EF 
STATUS, HABITAT USE AND RELATIVE ABUNDANCE 
OF BIRD SPECIES IN THE UPPER SUSITNA BASIN 

(Based on Kessel et al, 1982) 

Status 1 
MaIn Relative

2 Habitats Abundance 

B I akes u-sp, F· , FC-S 

81 lakes U-sp, s 

81 lakes, rivers u-sp, s 

B lakes u 

B lakes u 

T lakes u-sp, F 

B lakes u-sp, F, FC-S 

T lakes, rivers u-sp, F 

T lakes u-sp 

T lakes U-sp 

B lakes, rivers c-sp, FC-S,F 

T, s lakes R-sp 

B lakes c-sp, FC-S, U-F 

American green-winged teal B lakes FC-sp, S, U-F 
Anas crecca care I i nens is 

Blue-winged teal T lakes R-sp, F 
Anas discors 

Amari can wigeon B lakes FC 
~americana 

Northern shove I er B lakes u 
~ clypeata 

Redhead T lakes U-sp 
Aythya americana 

Ring-necked duck T lakes R-sp, F 
Aythya collaris 



APPENDIX EF 
STATUS, HABITAT USE AND RELATIVE ABUNDANCE 
OF BIRD SPECIES IN THE UPPER SUSITNA BASIN (Cont 1d) 

(Based on Kesse I et al, 1982) 

Species 

Canvasback 
Aythya val islneria 

Greater scaup 
Ayt hya mar i I a 

Lesser scaup 
Aythya affinis 

Comm:>n go I deneye 
Bucephala clangula 

Barrow's goldeneye 
Bucepha"la islandlca 

Bufflehead 
Bucephala albeola 

Oldsquaw 
Clangula hyemalls 

Harlequin duck 
Histrionlcus histrionicus 

White-winged scoter 
Melanitta deglandl 

Surf scoter 
Melanitta persplcillata 

Black scoter 
Melanitta ~ 

Common merganser 
Mergus merganser 

Red-breasted merganser 
Mergus serrator 

Goshawk 
Accipiter genti I is 

Sharp-shinned hawk 
Accl piter striatus 

Red-ta i I ed hawk 
Buteo jamaicensis 

Golden eagle 
Aquila chrysaetos 

Bald eao le 
Hal 1aeeTus leucocephalus 

Marsh hawk 
C i reus cyaneus 

Osprey 
Pandlon hal iaetus 

Status1 

T 

B 

8 

B 

8 

T 

8 

B 

T 

B 

B 

8 

B 

B 

B1 

·B 

B 

B 

B? 

T 

Main 
Habitats 

lakes 

lakes 

lakes 

Relafive
2 Abund.ance 

U-sp 

C-sp, F 

FC-S 

lakes, rivers FC-sp, F, U-S 

lakes, rivers 

lakes U-sp, FC-F 

lakes FC-s p, S; U-f 

rivers 

lakes FC . 

lakes 

lakes 

lakes, rivers U 

lakes, rivers U 

deciduous and U 
mixed forest 

coniferous and U 
mixed forest 

coniferous and U 
mixed forest 

cliffs FC 

forests, ell ffs U 

meadows FC-sp, F; u-s 

lakes R-sp 

--

--~~ 

-
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APPENDIX EF 

STATUS, HABITAT USE AND RELATIVE ABUNDANCE 
OF BIRD SPECIES IN THE UPPER SUSITNA BASIN (Cont 1 dl 

Species 

Gyrfalcon 
Falco.rusticolus 

Peregrine tal con 
Falco peregrinus 

Merlin 
Falco columbarious 

Aroerican kestrel 
Falco sparverius 

Spruce grouse 
· Canach ites canadensis 

Ruffed grouse 
Bona sa umbe I 1 us 

Wi I low ptarmigan 
Lagopus lagopus 

Rock ptarmigan 
Lagopus mutus 

White-tailed ptarmigan 
Lagopus leucurus 

Sandhi I I crane 
Grus canadensis 

American golden plover 
Pluvialis dominlca 

Surfbird 
Aphrixa virgata 

Semipalmated plover 
Charadrius semipalmatus 

Common sn i pe 
Capella gallinago 

Wh imbrel 
Numerniu phaeopus 

Upland sandpiper 
Bartramia longicauda 

Spotted sandpiper 
Actitis macularia 

(Based on Kessel et al, 1962) 

Status1 

B, W 

T7 

B? 

T 

B, W 

v 

B, W 

B, W 

B, W 

T 

B 

B? 

B 

B 

B? 

B? 

B 

Main 
Habitats 

cliffs 

cliffs 

scattered 
woodland, 
forest edge 

open forest 

Relative 
Abundance2 

u 

2 records (1974) 

u 

R-F 

coniferious and FC 
mixed forest 

forest R 

low shrub land C 

low , dwarf C 
shrub I and, 
block fields 

high elevation U 
dwarf shrub 
tundra and 
block fields 

wetlands u 

dwarf shrub C 
mat and meadow 

dwarf shrub mat R 

a I I uv i a I bars 

wet meadows 

d•arf shrub 
meadow 

dwarf shrub 
meadow near 
scattered 
woodland 

alluvial bars 

u 

c 

u 

R 

c 



Species 

Solitary sandpiper 
Tringa solitario 

Greater ye II ow I egs 
Tri nga mal anoleuca 

Lesser yellowlegs 
Tringa flavlpes 

APPENDIX EF 
STATUS, HABITAT USE AND RELATIVE ABUNDANCE 
OF BIRD SPECIES IN THE UPPER SUSITNA BASIN (Cont 1d) 

(Based on Kessel et al, 1982) 

Status 1 

B'? 

B'? 

T, S 

Main 
Habitats 

Relative
2 Abundance 

scattered wood- U 
I and, forest 
edge near takes 

wet, meadows, U 
lakes and river 
soorel I nes 

I aka and river FC-sp; R-S 
store! I nes 

-

-
-
-

Pine grosbeak 
Pinicola enucieator 

T, S (8'?) open con I farous 
fu~rl ~ 

Gray-crowned rosy fInch 
Leucosticta tephrocotis 

Common redpo I I 
Carduel is flammea 

Pine siskin 
Carduel is pinus 

White-winged crossbill 
~ leucoptera 

Savannah sparrow 
Passerculus sandwichensis 

Dark-eyed junco 
~ hyemal is 

Tree sparrow 
Spilella arborea 

W h.ite-crowned sparrow 
Zonotrichia leucophrys 

Go I den-crowned sparrow 
Zonotrlchla atricapilla 

Fox sparrow 
Passerell a i I iaca 

Lincoln's sparrow 
Melosplze I incolnii 

Lapland longspur 
Calcarious lappcnicus 

Smith's I ongspur 
Cal carl us pi ctus 

Snow bunting 
Plectrophenax nivalls 

B'? 

B, W 

B'? 

S, B'? 

B 

B 

B 

B 

B'? 

B? 

B'? 

B 

B? 

B'? 

cl itts, block U 
fields 

I ow shrubs, 
open woodland 

mixed forest, 
tall shrubs 

coniferous 
forest 

A 

u 

FC 

I ow shrubs A 
w it h gram i no i d 
ground cover 

open and C 
closed forest 

low shrubs A 

low and C 
mad I um shrubs 

low shrubs, 
dwarf spruce 

u 

medium and tall FC 
shrubs with 
forest ov~rstory 

low and medium U 
shrubs near 
water 

dwarf shrub, A 
meadow and mat 

dwarf shrub, U 
meadow and mat 

high elevation FC 
cl i tts and block 
fields 

-

-

-



-

-
-

-

-

Species 

Wt'eatear 
Oenanthe oenanthe 

Townsend's solitaire 
Myadestes townsendi 

Arctic warbler 
Phyllosropus boreal is 

Golden-crowned kinglet 
Regulus satrapa 

Ruby•crowned kinglet 
Regulus calendula 

Water pipit 
Anthus spinoletta 

Bohemian waxwing 
Borribyci II a g~rru Ius 

Nortrern shrike 
Lanius ex cub i tor 

Orange-crowned warbler 
Vermivora eel ata 

Yellow warbler 
Dendra i ca pete chi a 

Yellow-rumped warbler 
Dendra I ca roronata 

Blackpoll warbler 
Dendroica striata 

Nortrern waterthrush 
Seiurus noveboracensis 

Wi I son's warbler 
Wilsonia pusil Ia 

Rusty blackbird 
Euphaqus carol inus 

Wandering tattler 
Heteroscelus incanus 

APPENDIX EF 

STATUS, HAS I TAT USE AND RELATIVE JIBUNDANCE 
OF BIRD SPECIES IN THE UPPER SUSITNA BASIN (Cont 1d) 

(Based on Kessel et al, 1982) 

Status 1 

8 

B 

B 

T 

B 

B 

87 

B 

B 

T, 57 

B 

B 

87 

8 

T, 57 (87) 

(87), T 

T 

Ma1n 
Habitats 

block fields 

cliffs 

scattered 
forest, 
medium 
shrubland 

Relative
2 Abundance 

u 

u -

FC 

roniferous and U 
mixed forest 

ron i ferous C 
forests 

dwarf shrub C 
mat, block 
fie I d 

scattered CTsp,F, u-s 
forest 

scattered U 
forest, ta I I 
shrubs 

scattered U 
forest, med I urn 
and tall 
shrub land 

riparian R 
willows 

forest C 

tal I shrubs, FC 
forest 

tall shrubs FC 
near water 

medium shrubs C 
with or without 
forest overstory 

open. coniferous U 
forest, ta I I 
shrubs 

tundra streams U 

alluvial bar R 



APPENDIX EF 

STATUS, HABITAT USE AND RELATIVE NJUNOANCE 
OF BIRO SPECIES IN THE UPPER SUSITNA BASIN (Cont 1d) 

(Based on Kesse I et al, 1982) 

Species 

Pectoral sandpiper 
Cal !dris melanotos 

Baird's sandpiper 
Ca I 1 d r is ba I rd i I 

Least sandpIper 
Cal tdris minutllla 

Semlpalmated sandpiper 
Cal idris pusilla 

Sander I I ng 
Calldris alba 

Northarn phalarope 
Lob I pes I obatus 

Long-bi lied dowitchar 
L imnoaromus seal opaceus 

La ng-ta i I ed jaeger 
Stercorarlus longicaudus 

Herring gu II 
Larus argentatus 

Mew gull 
Larus canus 

Bonaparte 1s gu I I 
Larus phi I ade I phi a 

Arctic tern 
Sterna paradisea 

Great oorned owl 
Bubo virginianus 

Hawk owl 
Surnia ulula 

S t-ort-eared owl 
Asia flammeus 

Boreal owl 
Aegol Ius funereus 

Bel ted k i ngf Is her 
Megaceryle alcyon 

Common f I i cker 
Co I aptes au ratus 

Status 1 

T 

8 

B? 

T, S 

T 

B? 

T 

B? 

T, S 

B, S 

B, S 

B 

8?, W 

T? 

87, w 

T, S, (87) 

B? W 

B? 

B 

Main 
Habitats 

Relative
2 Abundance 

wet meadows, U 
pond, I ake edges 

dwarf shrub U 
mat 

wet and dwarf FC 
shrub meadow 

lake and river U-sp, R-S 
s oores and bars 

I ake and rIver R-F 
s teres and bars 

wet meadows FC 
with ponds 

I ake and r 1 ver U-sp 
soores and bars 

dwarf shrub FC 
mat and meadow 

lakes, rivers u 

lakes, rivers C 

lakes, rivers, U 
scattered spruce 
woodland 

I akes and FC 
I akes !"ores 

open and U 
closed forest 

tundra 

mixed forest 

open habitat 

mixed forest 

cutbanks, 
rivers 

forest edge 

R 

IJ 

u 

R 

u 

u 

..... 

-
-

-
-



APPENDIX EF 
STATUS, HABITAT USE AND RELATIVE ABUNDANCE· 
OF BIRD SPECIES IN THE UPPER SUSITNA BASIN {Cont 1d) 

(Based on Kessel et at, 1982) 

Status 1 
Main Relatlve

2 seecies Habitats Abundance 

Hairy woodpecker B, w deciduous and u 
Picoides vlllosus mixed forest 

Downy woodpecker B?, w open deciduous u 
Pi co ides pubescens and mixed forest 

Black-backed three-toed B?, w coniferous R 
woodpecker forest 
Picoides arctlcus 

Northern three-toed woodpecker 8, w oon I ferous u 
F Picoides trldactylus forest 

Eastern kingbird A open shrubland 
Tyrannus tyrannus 

Say's proebe B upland cl j ff u 
Sayorn Is say a 

AIder flycatcher B? medium and u 
r Empidonax at norum tall shrubs 
I 

01 ive-sided flycatcher B? open and u 
Nuttallornis borealis scattered 

forest -
Western wood pewee B? deciduous R 

Contopus sordidulus forest 

Horned lark 8 dwarf shrub C-sp, F· FC-S 
alpestris ' Eremophi Ia mat, b I ock. 

field 

Violet-green swallow 8? riparian FC 
cliffs, rivers 

Bank swallow B cutbanks, u 
R i pari a riparia rivers 

Tree swa l I ow 8? rivers, lakes FC 
I r i doprocne bi color 

Cliff swallow 8 rivers, I akes u, L - Petrochelldon pyrroonota 

Gray jay 8, w oon i ferous and c 
' Perisoreus canadensis mixed forest 

B 1 ack-b i II ed magpie S, (8?) w open tall u 
~~ shrubs, scattered 

forest 

Common raven 8, w riparian and c Corvus corax upland cliffs 

B I ack-capped chickadee 8, w deciduous u 
F 

~ atri capt II us forest 



;]I 

Species 

Boreal chickadee 
Parus hudsonicus 

Brown creeper 
Certhia familiaris 

Dipper 
Cinclus mexicanus 

Amer i can robin 
Turdus migratorius 

Varied thrush 
lxoreus naevius 

Hermit thrush 
Catharus guttata 

Swainson 1 s thrush 
Catharus ustulatus 

Gray-cheeked thrush 
Catharus minimus 

APPENDIX EF 

STATUS, HABITAT USE .AND RELATIVE ABUNDANCE 
OF BIRD SPECIES IN THE UPPER SUSITNA BASIN (Cont 1 d) 

(Based on Kessel et al, 1982) 

Status 1 

B, W 

B 

B? W 

B 

B 

B 

B 

B 

Matn 
Habitats 

coniferous 
and mixed 
forest 

deciduous and 
mixed forest 

Rei af1ve 
Abundance2 

FC 

u 

rivers, U 
streams 

forest, medium C-sp,S; U-F 
and tal I 
shrub land 

forest, tall 0-sp,S; U-F 
alder thickets 

strip forested C-sp,F; U-F 
slopes, tall-
alder th icl<.ets 

forest FC 

scattered FC 
spruce, dwarf 
spruce, deciduous 
forest 

1 B breeding confirmed, B?- probably breeds, (B?l =possibly breeds, 
T transient, W = winters, S= summers, A = accidental 

2 A abundant, C =common, FC =fairly common, U =uncommon, R =rate, 
sp = srping, S =summer, F = fall, L = local 

-
-I 

-

., 
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Species 

Arctic loon 

Red-throated l.oon 

Red~necked grebe 

Doub I a-crested 
cormorant 

Tundra swan 

Brant 

Greater white­
fronted goose 

Snow goose 
Canada goose 

Green..,.wi nged teal 

Mallard 
Northern pinta i I 
American widgeon 

Greater scaup 
Harlequin duck 
Surf scoter 
Common goldeneye 
Common merganser 

Bald eagle 

Sharp-shinned hawk 
Northern goshawk 
Red-ta i I ed hawk 

APPENDIX EG 

STATUS AND RELATIVE ABUNDANCE OF BIRD SPECIES C8SERVED 
ON THE LOWER SUSITNA BASIN DURING GROUND SlRVEYS 
CONDUCTED JUNE 10 TO JUNE 20, 1982 

Status 1 

M 

M 

M 

CM) 
M, ( PB) 

M, (PB) 

M, ( PB) 
M, ( PBJ 
M, (PB) 

M 

M 
M, 8 
M, CPBJ 

(M), 8 

CM), (PB) 
(RJ, CPB) 
( M), ( PB) 

Relative 
Abundance 

u 

u 
u 
u 

u 
FC 

u 

No. of 
Individuals 
Observed 

0 ( 2 seen in 
May 1982) 

6 (2 seen in 
May 1982) 

0 ( 5 seen in 
May 1981) 

0 (60 seen near 
mouth of river 
in May 1981 and 
420 seen near 
mouth of river 
in May 1982) 

0 ( 2 seen in 
May 1981) 

<50 (89 seen in 
May 1981 and 51 
seen in May 1982) 

3 ( 1 seen in 
May 1981 and 26 
seen in May 1982) 

Several 2 1 s and 3 1 s 
(42 seen in 

6 
<6 

May 1981) 

Most numerous 
surface feeding 
duck; seen in 

2 
6 
2 
4 

pa i rs a I ong rna I n 
river and sloughs 
almost every day· 

Small flocks of up 
to 10 seen along 
the rna in r i ver; 
most numerous 
ducks seen in May 
and June 

17 active nests 
seen in riparian 
cottonwood stands 

Several seen · 
Several seen 
1 



Species 

American kestrel 
Mer I in 

Sandhi! I crane 

APPENDIX EG 

STATUS AND RELATIVE ABUNDANCE OF BIRD SPECIES OOSERVED 
ON THE LOWER SUSITNA BASIN DURING GROUND SURVEYS 
CONDUCTED JUNE 10 TO JUNE 20, 1982 (Cont1 dl 

No. of 

Status1 Relative Individuals 
Abundance Observed 

( Ml' (P8) 1 
(M)' (P8) A few seen hunting 

along river 
M Several heard at< a 

distance along main 
river (27 seen near 
mouth of river in 
May< 1982) 

Semi pa I mated plover (M)' 8 u Nests in alluvium 
along the river 

Greater yellowlegs {M)' P8 u Seen and heard 
foraging along 
river 

Solitary sandpiper (M), (P8) FC Courtship rituals 
observed along 
river 

Spotted sandpiper (Ml' 8 c <Regularly seen; 5 
nests seen along 
shores of main 
river, sloughs and 
feeder streams 

Whimbrel M Only 1 observed; 
assumed to be late 
northbound migrant 

Comroon snipe (M), ( P8) FC Winnowing snipe were 
heard and/or seen 
along the river 

Red-necked phalarope 2 
Parasitic jaeger 3 
Bonaparte<r s gu I I (Ml, P8 FC Pairs and smaf I 

groups seen 
feeding along main 
river and sloughs 

Mew gull (M), PB FC 
Herring gull (M), 8 c 7 breedIng colonies 

of 20 - 100 pairs 
seen on alluvial 
islands along 
river between 
Talkeetna and 
mouth of river 

B I ack-1 egged (T) (R) 130; normal I y a 
kittiwake pelagic species; 

nearest breeding 
colony at Chisik 
Island in lower 
Cook Inlet 

Arctic tern (M)' B FC Pairs and smaf I 
groups 

~1 

-
-

~-

-
-
-
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APPENDIX EG 

STATUS AND RELATIVE ABUNDANCE OF BIRD SPECIES OBSERVED 
ON THE LOWER SUSITNA BASIN DURING GROUND SURVEYS 
CONDUCTED JUNE 10 TO JUNE 20, 1982 (Cont 1 dl 

Species 

Great horned owl 

Short-eared owl 

Belted kingfisher 

Downy woodpecker 

Hairy woodpecker 

Northern 3-toed 
woodpecker 

Northern f I icker 

Alder flycatcher 

Tree swa I I ow 

Violet-green swallow 
Bank swa I I ow 

Cliff swallow 

Gray jay 

Black-bi I led magpie 
Common raven 

Black-capped 
chickadee 

Brown creeper 
Golden-crowned 

king I et 
Ruby-crowned 

kinglet 
Gray-checked 

thrush 

Status 1 

(Rl, CPBl 

(Ml 

CPBl 

(Rl, (PBl 

(Rl, B 

(Rl, CPS) 

(M), (PB) 

PB 

CMl, B 

(Ml, CPBl 
(Ml, B 

CMl, B 

(R), CPBl 

(R) 
CR), ( PBl 

CMl, 8 

(Ml 
(M) 

(M), P8 

(M), B 

Relative 
Abundance 

u 

FC 

c 

FC 

u 
FC 

LC 

u 

FC 

FC 

c 

No. of 
lndividuajs 
Observed 

Tracks seen; signs 
found in beach 
sand below Bell 
Is I and i nd i cate 
this owl was 
feeding on dead 
eulachon 

Remains of one owl 
were found below 
Bell Island 

Pairs regularly seen 
on feeder streams 

1 male observed in 
riparian cotton­
wood forest 

Seen or heard 
regul arty 

2 seen in mixed 
forests af ong 
I ower river 

A few seen and 
heard In riparian 
cottonwood 

Seen regularly (4th 
most numerous 
land bird 

Seen regularly; 3 
nests seen 

Smal f numbers seen 
Some colonies of 

30 - 50 pairs 
Seen only at 

Talkeetna where 
comiiPnly breeds 
around bu i I d i ng 
eaves 

Very few seen or 
heard 

Uncommon but 
widely distributed 

Seen reg u f a r f y 

Seen regu I ar I y 

Seen reg u I ar I y (5th 
most numerous 
passerine on 
census 



Species 

Swainson's thrush 

Hermit thrush 

American Robin 
Varied thrush 

Bohemian waxwing 
Northern shrike 
Orange-crowned 

warb I er 
Yellow warbler 

Yellow-rumped 
warbler 

Blackpol I warbler 

Northern water 
thrush 

Wi I son's warbler 
Savannah sparrow 
Fox sparrow 
Lincholn's sparrow 
Golden-crowned 

sparrow 

White-crowned 
sparrow 

Dark-eyed junco 

APPENDIX EG 
STATUS AND RELATIVE ABUNDANCE OF BIRD SPECIES OBSERVED 
ON THE LOWER SUSITNA BASIN DURING GROUND SURVEYS 
CONDUCTED JUNE 10 TO JUNE 20, 1982 (Cont 1 d) 

Status 1 

(M), ( 8) 

(Ml, PB 

(M)' B 
(M), 8 

Ct•ll 
(M), (PB) 
(M), CPS} 

(M), 8 

( M), B 

CM), B 

(M}, B 

CM), PB 
(Ml • PB 
CM}, B 
(M), B 
CM) • B 

(Ml, 8 

(M), B 

Relative 
Abundance 

c 

u 

FC 
FC 

u 

FC 

FC 

c 

c 

c 

FC 
u 
c 
FC 
u 

c 

FC 

No. of 
Individuals 
Observed 

Seen regularly (7th 
rost numerous 
small landbi rd l 

Not recorded down­
stream from 
Talkeetna 

2 nests observed 
Seen regularly (10th 

most common 
passerine 

Fewer than 12 seen 
2 
Seen regularly 

1 nest seen; tal I 
shrubs 

2nd most comrron 
passerine seen 
regularly in 
mixed forest, 
cottonwood and 
tall shrubs 

3rd most common 
passer i ne seen 
regularly in tall 
riparian shrubs, 
cottonwood and 
mixed forest 

Most numerous 
passerine seen 
regularly in 
riparian cotton­
wood and mIxed 
cottonwood 

nest seen 

individual was 
heard just above 
Bell Island 

9th most numerous 
passerine seen 
regularly in 
med i urn to ta I I 
shrub thickets 
and cottonwood 
forests on sma I I 
islands 

-

-

-
-

-



-

Species 

Rusty b I ackb i rd 
Wh i te-w i nged 

crossb iII 
Common red po I I 
Pine siskin 

APPENDIX EG 
STATUS AND RELATIVE ABUNDANCE OF BIRD SPECIES OBSERVED 
ON THE LOWER SUSITNA BASIN DURING GROUND SURVEYS 
CONDUCTED JUNE 10 TO JUNE 20, 1982 (Cont 1 dl 

Status1 

(MJ, B 
(M} 

(MJ 
(M} 

Relative 
Abundance 

u 
u 

FC 
u 

2 
48 

No. of 
lnd ividua\ s 
Observed 

A few were heard 
or seen in 
cottonwoods 
along river 

11ncludes information on migration from aerial surveys in May ,1981 and 1982. 
2c l indicates assessments of status or relative abundance other than those 

provided by the University of Alaska museum. 



GE-l 

GE-2 

GE-3 

GE-4 

GE-5 

GE-6 

GE-7 

GE-8 

APPENDIX EH 

DESCRIPTION 

2.4 km upriver from Vee Canyon and 0.5 to 0.6 km up a narrow 
canyon on the north side of the Susitna River. Three nests 
present; 1980 nest 26 m up a 33 m cliff, 100 m back from and 
67 m above unnamed creek, 1981 nest 8 m up 12 m cliff 81 m 
back from and 67 m above unnamed creek (Kessel, et al, 1982, 
unpubl. data). 

4.2 km up the Susitna River from the mouth of Jay Creek and 
in a canyon on the north side of the Susitna River. Three 
nests were present; 1980 nest 5 m up 13 m cliff, 10 m back 
from and . 18 m above unnamed creek, 1981 nest 1 m up 5 m, 
vegetated cliff, 14m back from and 33 m above unnamed creek 
(Kessel, et al, 1982, unpub1. data). 

2.4 km up Jay Creek from its confluence with the Susitna 
River. Three nests were present; 1981 nest 5 m up 30 m 
cliff, 150m from west bank and 115 m above Jay Creek 
(Kessel, et al, 1982, unpubl. data). 

1.6 km up Kosina Creek from its confluence with the Susitna 
River and on the east side of Kosina Creek. This nest was 
identified as an inactive raven nest in 1981 but Golden 
Eagles nested there in 1982 (B. Cooper, pars. comm. 1982). 

1.0 km down the Susitna River from the mouth of Kosina Creek. 
The nest is 32 m up 38 m cliff on north riverbank (Kessel, 
et a 1 , 1982) • 

2.8 km down the Susitna River from the mouth of Kosi na Creek 
on the north bank of the river. White (1979) reported a 
Golden Eagle nest at this location in 1974 but his location 
may correspond to GE-5 since the area he indicated does not 
contain suitable nesting habitat. · 

9.6 km down the Susitna River from the mouth of Kosina Creek 
and 7 m up a 12-m cliff on a south-facing hillside above the 
south bank of the river (Kessel, et al, 1982). 

4.0 km down the Susitna River from the mouth of Watana Creek 
and 13 m up a 23-m c1 iff, 40-m bank from and 34 m above the 
north bank of the river. This nest was inactive in 1981 
although it did have a fresh spruce lining (Kessel, et al, 
1982, unpub1. data). 

GE-9 5.4 km up the Susitna River from the mouth of Deadman Creek 
on a cliff on the north bank of the river (Kessel, et al, 
unpub 1 • data). 

I!IQll. 

~· 

-



GE-10 

GE-11 

GE-12 

GE-13 

GE-14 

.... 
GE-15 

GE-16 

GE-17 -
GE-18 

BE-l 

BE-2 

11.2 km north of the proposed Watana damsite~ high on the 
&outheast side of Tsusena Butte (Kessel~ et al, unpubl. 
data). 

1.0 km down the Susitna River from the mouth of Tsusena Creek 
and 0.8 km up and on the east bank of a small unnamed drain­
age (Kessel, et al, unpubl. data). 

10.0 km down the Susitna River from the mouth of Fog Creek on 
the north bank of the river. White (1979) reported a Golden 
Eagle nest at thi& location in 1974, but his location prob­
ably corresponds to GE-13, since the area he indicated does 
not appear to contain suitable nesting habitant. 

9.4 km up the Susitna River from the mouth of Devil Creek on 
a cliff on the north bank of the river (Kessel~ et al, 
unpublished ~ata). 

5.6 km up the Susitna River from the mouth of Devil Creek. A 
Golden Eagle nest was reported at this location on the west 
side of the river in 1974 (White 1974); but the nearest suit­
able habitat appears to be 1.4 km and 2.0 km further down­
stream (B. Cooper pers. comm. 1982) and one of these 
locations may represent the actual 1974 location~ 

2.8 km up Devil Creek from its confluence with the Susitna 
River. Two nests (alternates) are present; one on the cliffs 
on the west side of Devil Creek and one on the cliffs on the 
north side of a small, unnamed tributary that empties into 
Devil Creek (Kessel, et al ~ unpubl. data). 

0.6 km up Devil Creek from its confluence with the Susitna 
River and 30m up 45 m vegetated clilff, 100m back from and 
120 m above Devil Creek on the west bank (Kessel, et al, 
1982). 

6.8 km down the Susitna River from the mouth of Devi 1 Creek 
and 3.5 km up and on the east side of a small drainage that 
joins the river from the south (Kessel, et al, unpubl. 
data). 

3.4 km up the Susitna River from the mouth of Portage Creek 
on a moderate sized cliff on the north bank (Kessel, et al, 
1982). 

4.2 km up the Susitna River from the mouth of Tyone River. 
White {1974) reported two closely associated nests on the 
east side of the Susitna River in 1974 but they appeared to 
be gone by 1980-81. 

3.4 km up the Oshetna River from its confluence with Susitna 
River and 4 m from edge of the west bank in a 22-m white 
spruce (Kessel, et al, 1982). 



BE-3 4.0 km down the Susitna River from the midpoint of Vee Canyon 
on the south bank of the Susitna River, just west of the 
mouth of a small unnamed tributary (White 1974, Kessel, et 
al, unpubl. data). 

BE-4 1.8 km up the Susitna River from the mouth of Kosi na Creek 
and 25 m up a 33-m cliff on the north bank of the river 
(White 1974, Kessel, et al, 1982). 

BE-5 

BE-6 

BE-7 

BE-8 

GYR-1 

.GYR-2 

GYR-3 

GOS-1 

GOS-2 

GOS-3 

R-1 

8.8 km up the Susitna River from the mouth of Watana Creek on 
a wooded island in a live white spruce (White 1979, Kessel, 
et a 1 , 1982) • 

9.2 km up Deadman Creek from its confluence with the Susitna 
River on top of a 15~m, broken-topped cotton wood, 25 m from 
the north bank of Deadman Creek (Kessel, et al, 1982). 

I 

On the south shore of a small pond (W8105), 1.2 km east of 
the northeast end of Stephan Lake and on top of a 13-m,· 
broken-topped poplar (Kessel, et al, 1982). 

1.0 km up the Susitna River from its confluence with Indian 
River and on top of a 23-m, broken-topped poplar, 4 m from 
the north riverbank (White 1974, Kessel, et al, 1982). 

At midpoint of Vee Canyon and 100 m up a 113-m cliff on the 
south bank of the Susitna River (White 1974, Kessel, et al, 
1982). 

6.8 km down the Susitna River from the mouth of Devi 1 Creek 
and 2.6 km up a gorge on the south side of the river. Nest 
is 100 m up 105-m cliff in the creek canyon (White 1974, 
Kessel, et al, 1982). 

1.8 km due south of the proposed Devil 1 s Canyon damsite. An 
active nest was reported in 1974 and White (1974) commented 
that it was " •••• back from high water 1 imits about lfi 
mi 1 e ••• " • 

0.3 km west of the mouth of Kosina Creek on the south bank of 
the Susitna River (B. Cooper pers. co~n. 1982). 

1.6 km up the Susitna River from the mouth of Fog Creek and 
on the southeast side of the river. Goshawk nests reported 
at this location in 1974 (White 1974). 

2.0 km southeast of the Devil' s Canyon damsite and on the 
west shore of a small lake (B. Cooper pers. comm. 1982). 

2.4 km upriver from Vee Canyon and 0.6 km up a narrow canyon 
on the north side of the Susitna River. A nest was reported 
on the east side Of the narrow canyon about 0.2 km from a 
small stream in 1974 (White, 1974). 

. -

-

-
·-

-
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R-2 0. 6 km up the Susi tna River from the midpoint of Vee Canyon. 

R-3 

R-4 

R-5 

An active nest was reported on the north side of the Susitna 
River on a south-facing cliff in 1974 (White 1974). 

At midpoint of Vee Canyon an active rest was reported on the 
south-facing slope of the north bank of the Susitna River in 
1974 (White 1974). 

5.6 to 6.6 km down the Susitna River from the midpoint of Vee 
Canyon on the north bank. An active nest was reported at 
this genera 1 1 ocat ion in 1974 (White 1974). It was probably 
located on one of the two small existing south-facing cliff 
areas. 

1.6 km up Jay Creek from its confluence with the Susitna 
River. An active nest was reported about 0.1 km east of Jay 
Creek up a small unnamed tributary that joins Jay Creek 
(White 1974). 

R-6 1.4 km up Kosina Creek from its confluence with the Susitna 
River. An active nest was reported about 0. 2 km east of 
Kosina Creek on a northwest-facing hill (White 1974). 

R-7 4.6 km down the Susitna River from the mouth of Kosina Creek. 
An active nest was reported on the north bank of the Susitna 
River in 1974 {White 1974). 

R-8 5.0 km up the Susitna River from the mouth of Watana Creek. 

R-9 

An active nest was reported on the north bank of the Susitna 
River in 1974 (White 1974). 

1.0 km up the Susitna River from the mouth of Watana Creek. 
An active nest was reported on the north bank of the Susitna 
River in 1974 {White 1974). 

R-10 4.6 km down the Susitna River from the mouth of Watana Creek. 

R-11 

R-12 

R-13 

An active nest was reported on the north bank of the Sus itna 
River in 1974 {White 1974). The nest was inactive in 1980 
{Kessel, et al, 1982). 

0.2 km down the Susitna River Jrom the mouth of Deadman 
Creek. A nest was reported on the south bank of the Susitna 
almost opposite the mouth of Deadman Creek (Whit~ 1974). 

1.4 km up Deadman Creek from its confluence with the Susitna 
River and 13m up a 32-m cliff on the east bank of the creek 
(Kessel, et al, 1982). 

4.2 km up Tsusena Creek from its confluence with the Susitna 
River. Two nests (alterates) were reported to be on a cliff 
on the east bank of the creek. (Kessel, et al, 1982). 



R-14 

R-15 

R-16 

R-17 

3.8 km up Fog Creek from its confluence with the Sus i tna 
River. Two nests (alternates) were located on the north side 
of the creek and another alternate nest was 1 ocated on the 
south side. (Kessel, et al, 1982). 

2.4 km 
River. 
of the 
of the 

up Fog Creek from its confluence with the Susitna 
Two nests (alternates) were located on the north side 

creek and an active nest was located on the south side 
creek (Kessel, et al, 1982). 

7.4 km up the Susitna River from the mouth of De vi 1 Creek. 
Nests were reported on the north bank of the Susitna River in 
1974 (White 1974). 

7.4 km 
0.5 km 
River. 
{White 

up the Susitna River from the mouth of Devil Creek and 
up a small drainage.that flows south into the Susitna 

A nest was rej)Orted at this location in 1974 
1974). 

R-18 2.4 km up the Susitna River from the mouth of Devil Creek. 
nest was reported on the north shore of the Susitna River 
1974 (White 197~). 

A 
in 

R-19 1.0 km up Devil Creek from its confluence with the Susitna 
River and near the top of a cliff on the west bank of the 
creek. An active nest was reported here in 1974 (White 1974) 
and it was active in 1980 (Kessel, et al, 1982). 

R-20 1. 9 km down the Sus itna River from the mouth of Devil Creek 
on cliffs on the northwest side of the river (Kessel, et al, 
unpub 1 • data) • 

R-21 3.6 km up the Susitna River from the mouth of Portage Creek 
and 0.6 km downstream from the proposed Devil Canyon damsite 
on the north bank of the river. A nest was reported at this 
location in 1974 (White 1974). 

-
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